
0 ‘Z B E K IS T 0N  R ESPUB LIK A SI 

OLIY VA O RTA M A X SU S TA’LIM  VAZIRLIGI

0 ‘RTA M A X SUS K A SB-H U N A R  TA’LIM I MARKAZI 

0 ‘RTA M A X SU S K A SB -H U N A R  TA’L IM IN I  
R IVO JLANTIRISH  IN STITU TI

I. Israilov, Z. Pashayev

GEOMETRIYADAN
MASALALAR

TO‘PLAMI
Akademik litsey va kasb-hunar kollejlah 

uchun о ‘quv qo ‘llanma

2-N A SH R I

TOSHKENT “0 ‘Q IT U V C H r 2003



M azkur qoMlanma 2 0 0 2 -y ild a  “ U sto z ” Respublika  
jam g‘arm asining “Yilning eng yaxshi darsligi va o 4quv 
adabiyoti muallifi” respublika tanlovida 1 -o ‘rinni egallagan.

T a q r i z c h i l a r :

f i z ik a - m a te m a t ik a  fan la r i  d o k to r i ,  prof.  A .O rtiq b oyev , 
pedagog ika  fanlari  d o k to r i ,  prof.  M .T ojiyev, f iz ik a -m a tem a tik a  
fanlari  n o m z o d i ,  do ts .  J . R o ‘ziyev, T o s h k e n t  sh . ,  A. Ik rom ov  
tu m a n id a g i  197 -o ‘rta m a k ta b n in g  oliy toifali o ‘q ituvch is i  M .  
A xtam ova, S a m a rq a n d  sh . ,  B o g 'ish a m o l tu m a n id a g i  5 5 - o ‘rta 
m a k ta b n in g  o liy  toifa li o ‘q ituvch is i  M .K arim ova.

M a z k u r  q o N lan m a “ G e o m e t r iy a ” f an id a n  a k a d e m ik  litseylar 
u c h u n  m avjud  o ‘quv  d as tu r i  asos ida  yozi lgan  b o ' l ib ,  u n d a  h a r  
b ir  b o ‘lim  b o ‘y ic h a  y ec h i l i sh i  z a r u r  b o ‘lgan  m a s a la la r  tes t  
topsh ir iq lar i  sh a k l id a  berilgan .

Q o 1 l lanm a ak a d e m ik  litsey va k a s b -h u n a r  kollejlari ta labalari  
u c h u n  m oM jallangan, sh u n in g d e k ,  u n d a n ,  oliy o ‘quv yur t la r iga  
kirish u c h u n  test  s inovlar iga  m us taq i l  tay y o r lan ay o tg an la r  h a m  
foydalan ish la ri  m u m k in .

U shbu nashrga doir barcha huquqlar h im oya qilinadi va 
nashriyotga tegish lid ir. U ndagi m atn va rasm larni nashriyot 
roziligisiz t o ‘liq yoki qism an k o‘chirib bosish  taqiqlanadi.

_  4306010500  - 2  D
С ---------------------------Buyurt

3 5 3 (0 4 ) -  2003

IS B N  5 -6 4 5 -0 3 9 9 3 -9

Buyurt.var. -  2003

©  “0 ‘q itu v c h i” n ash riy o ti. Т ., 2001 у.



S O ‘Z B O S H I

M azkur qo 'l lanm a “ G eom etr iya” fani b o ‘yicha aka­
demik litseylar uchun  mavjud o ‘quv dasturida ko‘rsatil- 
gan barcha b o ‘limlarga doir masalalarni o ‘z ichiga oladi.

Q o ‘llanma ikki qismdan iborat b o ‘lib, o ‘n beshta pa- 
ragrafdan tashkil topgan. H ar bir paragrafning boshida 
m avzuga oid asosiy tu sh u n c h a ,  tasdiq  va form ula lar  
keltirilgan. So‘ngra har bir paragraf mavzusi bo‘yicha qator 
masalalar keltirilib, ularning yechilishlari bayon qilingan. 
H ar bir paragrafning oxirida m ustaqil yechish uchun  
masalalar ham  berilgan.

Q o ‘llanm aning  yozilishidan asosiy m aqsad , T a ’lim 
to ‘g ‘risidagi Q onun  va Kadrlar tayyorlash milliy dasturini 
amalga oshirish tadbirlaridan biri sifatida m atem atikadan 
adab iyo tla r  m ajm uasi (kom plek ti)  yara tishdan  iborat 
b o ‘lib, u akademik litseylar va kasb-hunar kollejlari talaba­
lari uchun moMjallangan. Shuningdek, qoMlanma matema- 
tikani mustaqil o ‘rganib, oliy o lquv yurtlariga kirish test 
sinovlariga tayyorlanayotganlarga ham  yordam  beradi va, 
shu bilan birga, “G eom etriya” fanidagi barcha tushuncha- 
lar, asosiy formulalar va tasdiqlaming masalalarni yechish- 
da qoMlanilishini chuqurroq  o ‘rganish imkoniyatini yara- 
tadi.

QoNlanma haqidagi fikr va mulohazalaringizni mual- 
liflar m am nuniyat bilan qabul qiladilar.

M ualliflar
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1-qism
PLANIM ETRIYA

l -§ .  ASOSIY TUSHUNCHALAR  

1 .1  K esm a  va b u rch ak lar

Eng sodda tushunchalar orqali ta'riflash m um kin b o ‘l- 
magan tushunchalar boshlang‘ich tushunchalar deyiladi. 
G eom etriyada shunday boshlang‘ich tushunchalar jum -  
lasiga nuqta, to ‘g ‘ri chiziq, tekislik  kiradi. Boshlang‘ich 
tushunchalarning xossalari aksiomalar yordamida kiritiladi. 
T o ‘g‘ri chiziqning ikki tom ondan  chegaralangan qismi 
kesma  deyiladi. Bir tom ondan chegaralangan to ‘g‘ri chiziq 
nur  (yarim to ‘g‘ri chiziq) deb ataladi.

Chetki nuqtalari ustm a-ust tushadigan kesmalar teng 
kesmalar deyiladi.

Berilgan ikkita ЛВ  va CD  (1 .1-chizma) kesmaning yi- 
g ‘indisini topish uchun to ‘g‘ri chiziqni va unda  biror M  
nuqtani (1 .1-chizma) olamiz, so 'ngra sirkul yordam ida 
bu to ‘g‘ri chiziqning M nuqtasidan a w a lo  ЛВ  kesmaga

A B C D

a)

M P N
b)

1.1-chizm a.
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1.2-chizma.

teng М Р  kesma ajratamiz va uning oxiridan shu yo‘nalish 
bo‘yicha CD kesmaga teng P N  kesma ajratamiz. Hosil 
qilingan MTV kesma A B  va CD  kesmalarning yig‘indisi 
deyiladi:

M N = A B +  CD.

Faraz qilaylik, \AB\ > \C D  \ bo‘lsin. CD kesmaning С 
uchini A nuqtadan q o ‘yib, CD kesmani A B  kesmaning 
ichki qismida yasaymiz. U holda DB  kesma A B  va CD 
kesmalarning ayirmasi deb ataladigan kesmani beradi (1.2- 
chizma).

Um um iy uchga ega bo‘lgan ikkita nurdan tashkil topgan 
geometrik  shakl burchak  deb ataladi. N urlar  burchakning 
tomonlari, ularning um um iy nuqtasi burchakning uchi deb 
ataladi va L A O  В  yoki L O  kabi belgilanadi.

Tekislikda olingan burchakning tomonlari tekislikni ikki 
qismga b o ‘ladi. H ar bir burchak uchun bu qismlarning 
biri uning ichki qismi, ikkinchisi tashqi qismi b o ‘ladi.

Agar burchakning tomonlari bir to ‘g‘ri chiziqning to ‘ldi- 
ruvchi yarim to ‘g‘ri chiziqlaridan iborat b o ‘lsa, u yoyiq 
burchak deyiladi.

Burchakning kattaligi transportir yordam ida topiladi. 
Agar burchaklarning kattaliklari bir xil b o ‘lsa, ular teng 
burchaklar deyiladi. Boshqacha aytganda, agar LA ^O {B̂  
ni o ‘z -o ‘ziga parallel siljitib, Ox nuqtan i О nuqtaga, 0 ,5 ,  
nurni OB  nurga ustm a-ust tushirganda 0,v4, tomon OA
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1.3-chizma.

tom on bilan ustma-ust tushsa, L A O B =  z L ^ O ^ b o l a d i  
(1.3-chizma).

Bitta tom oni um um iy  b o ‘lib, qolgan tom onlari  bir 
to ‘g ‘ri chiziqni to ‘ldiruvchi burchaklar q o ‘shni burchak- 
lardir. M asalan, LAOB^ va /.A O B  q o ‘shni burchaklardir. 
Z.BOBl esayoyiq burchakdir ( 1.4-chizma). Shuning uchun 
q o ‘shni burchaklarning yig‘indisi

/ .A O B + A A O B ^ IS O 0 (1.1)

tenglikni qanoatlantiradi.
Q o ‘shni burchaklar o ‘zaro teng b o ‘lsa, ularning har 

biri to ‘g ‘ri burchakdan iborat b o ‘lib, kattaliklari 90° ga 
teng. Ikkita A B  va CD to ‘g‘ri chiziqning kesishishidan 
hosil b o ‘lgan burchaklar vertikal burchaklar deb ataladi 
(1 .5-chizm ada L A O C  va /.BO D ; /.A O D  va / .B O C — 
vertikal bu rchak lar) .  Vertikal bu rchak la r  o ‘zaro  teng 
b o ‘ladi: /_A O C = /.B O D , /_A O D = /.B O C .

Ikkita / .A O B  va 
/.B O C  burchakni q o ‘- 
sh ish  (ay ir ish )  u c h u n  
u la rn in g  u c h la r in i  va 
b i t t a d a n  t o m o n i n i  
u s tm a -u s t  tu sh iram iz .  
S o‘ngra ularni q o ‘shish 

1.4-chizma. u c h u n  ik k in c h i  b u r -
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1 .5 -ch izm a. 1 .6 -ch izm a.

chakning ikkinchi tom onini birinchi burchakning tash- 
qarisidan, ayirish uchun  esa ichkarisidan yo‘naltiramiz 
(1.6-chizma).

K o‘pburchak tekislikda sodda yopiq siniq chiziqdan 
tashkil topgan  shakldir  ( 1 . 7 - chizm ada A B C D E  hesh-  
burchak tasvirlangan). Siniq chiziqning bo‘g‘inlari ko‘pbur- 
chakning tomonlari (AB, BC, CD, DE, EA), siniq chiziq­
ning uchlari esa ko‘pburchakning uchlaridir (А, В, C, D, 
E). T om onlarin ing  soniga qarab k o lpburchak lar  uch- 
burchak, to ‘rtburchak, beshburchak va hokazo deb nom - 
lanadi.

1 .2 . K o ‘p b u rchak lar

E

qavariq  beshbu rchak  qavariq b o ‘lm agan  beshburchak

1 .7 - chizm a.
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K o‘pburchakning pehm etri uning ham m a tom onlari 
uzunliklarining yig'indisidan iborat.

Agar ko‘pburchakning ixtiyoriy ikki nuqtasini tutash- 
tiruvchi kesma shu ko‘pburchakka tegishli b o ‘lsa, bu ko‘p- 
burchak qavariq bo 'ladi. Aks holda ko‘pburchak qavariq 
b o ‘lmaydi.

K o‘pburchakning ikkita q o ‘shni tomoni hosil qilgan 
burchaklar uning ichki burchaklari, ko‘pburchakning ichki 
burchaklariga q o ‘shni b o ‘lgan burchaklar k o ‘pburchak- 
ning tashqi burchaklari deyiladi.

Ko^pburchak ichki burchaklarining y ig ind is i  quyidagi 
formula yordam ida topiladi:

Z=2^/ (zz-2), (/7 — tom onlar  soni, ^=90°). (1.2)

Ko'pburchakning  ikkita q o ‘shni bo‘lmagan uchlarini 
tutashtiruvchi kesma ko‘pburchakning diagonali deyiladi 
(1 .7-chizm ada AC, AD).

K o ‘pburchakning m uhim  xossalari quyidagilardir.
1. Ixtiyoriy ko‘pburchak tashqi burchaklarining yig‘in- 

disi 360° ga teng.
2. M untazam  ko‘pburchakning ham m a ichki burchak­

lari teng.

1.3. Parallel to ‘g 6ri chiziqlar

Bir tekislikda yotib, kesishmaydigan a va b to ‘g‘ri 
chiziqlar parallel to ‘g ‘ri chiziqlar deyiladi va ularo||Z? kabi 
belgilanadi.

Parallel to ‘g‘ri chiziqlarning xossalari:
4. Agar a va b to ‘g‘ri chiziqlar parallel b o ‘lsa, ular 

orasidagi masofa o ‘zgarmas miqdordir.
5. Bitta to ‘g‘ri chiziqqa parallel b o ‘lgan ham m a to ‘g ‘ri 

chiziqlar o ‘zaro paralleldir.
6. Bir tekislikda yotib, bitta to ‘g‘ri chiziqqa perpendi- 

kulyar b o ‘lgan ham m a to ‘g‘ri chiziqlar o ‘zaro paralleldir.



7. Ikkita parallel a \ a b  to ‘g'ri 
chiziqlarga perpendikulyar bo ‘l- 
gan to ‘g‘ri chiziqlarning bu pa ­
rallel to ‘g‘ri chiziqlar orasidagi 
qismlari o ‘zaro tengdir: A XB̂  = 
=A2B2- A 3B3 (1.8-chizma).

8. Burchak tom onlarin i  bir 
necha parallel to ‘g lri chiziqlar 
kesib o ‘tsa, burchakning to m on­
lari o ‘zaro proporsional b o ‘lgan 
kesmalarga ajraladi (Fales teo- 
remasi):

OA = A A ,
O A , B B , .......

a

Ai

Л2

Аз

1 .8-ch izm a.

b
Bi

B2

Вз

An-iA n 
Bn-1 Bn

(1 .9-chizm a)

Tekislikda ikkita a v a b  to ‘g‘ri chiziqni uchinchi с to ‘g ‘ri 
chiziq kesib o ‘tgan bo'lsin, u holda hosil b o lg an  burchaklar 
quyidagicha nom lanadi (1 .10-^ chizma):

Z.3 v a  Z .5 ,  z i4  v a  Z.6 — ichki almashinuvchi burchaklar;
L 1 v a  Z 8, L l  v a  L l  —  tashqi almashinuvchi burchaklar;
Z.1 v a  Z.5, Z 2  v a  Z.6, Z.3 va  ZL7, ZL4 va  — mos 

burchaklar;
Z3 va Z6, Z 4  va 

Z.5 — ichki bir tom on li 
burchaklar;

Z 2  v a  Z.7, Z.1 va  
Z 8  — tos/z^Z Z)/r tom on- 
li burchaklar.

9. Agar parallel a va 
b t o ‘g ‘ri c h iz iq la r  с 
t o ‘gTi chiziq bilan ke- 
s ishgan b o ‘lsa (1 .10- 
b chizm a), u holda:

A t

О

Bi
B n - l

1.9- chizm a.
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1 .10-chizm a

1) ichki almashinuvchi burchaklar teng: Z3 =  Z.5, Z 4 =  
=  4.6;
2) tashqi a lm ashinuvchi burchaklar teng: Z l  = z 7 ,  
Z 2  =  Z8;
3) mos burchaklar teng: Z l  =  z 5 ,  Z2 =  Z6, Z3 =  Z7, 
Z 4 = Z 8 ;
4) ichki bir tomonli burchaklarning yig‘indisi 180° ga 
teng: Z.3 +  Z6=180°, Z 4 + Z 5 = 1 8 0 ° ;
5) tashqi bir tomonli burchaklarning yig‘indisi 180°ga 
teng, Z2 + Z 7 =  180°; Z l  +  Z 8 = 1 8 0 0.
10. Ikkita о va Z> to ‘g‘ri chiziq uchinchi с to bg ‘ri chiziq 

bilan kesishganda: 1) ichki almashinuvchi burchaklar teng, 
2) mos burchaklar teng, 3) bir tomonli ichki (tashqi) bur­
chaklarning yig‘indisi 180°ga teng b o ‘lsa, a va b to ‘g‘ri 
chiziqlar paralleldir (a  || b).

1.4 . M avzuga oid ba’zi masalalarning 
yechimlari

1. В e r i I g a  n. о И Z), y =  120°.

c z t o p i l s i n  (1 .4 .1 -chizma).
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120

1 .4 .1 -ch izm a.

Y e c h i l i s h i .  Tashqi bir tom onli burchaklar yigkindi- 
si 180° ga teng:/3 + 120° =  180° va/3= 180°-120o=60°. Shart- 
ga ko‘raa+y3=90°, u holda «=90°-y3, a = 9 0 o- 6 0 o=30°.

Javobi: 30°.

2. B e r i l g a n .  a || b, y=60°.

a  t o p i  I s i  n (1 ,4.2-chizma).

Y e c  h i 1 i s h  i. о va /> bir tom onli tashqi burchaklardir. 
S h u n i n g  u c h u n  « + /3 = 1 8 0 ° .  I k k i n c h i  t o m o n d a n ,  
/3+60°=90° tenglama: /3=90o- 6 0 o=30° va a = 1 8 0 o- 3 0 ° =  
=  150° ekanligini beradi.

Javobi: 150°.

1 .4 .2 -  ch izm a .
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1 .4 .3 - chizm a.

3. B e r i l g a n .  a  || b.

x  t o p i  Is i n  (1 .4.3-chizma).

Y e c h i l i s h i .  я  И bo‘lgani uchun, 9- xossaga muvo- 
fiq tashqi bir tomonli burchaklarning yiglndisi 180°ga teng. 
Demak, x+ 4x= 180°, 5x= 180°, x=36°.

Javobi: x=36°.

4. B e r i l g a n .  a || b.

a  t o p i  I s i  n (1.4.4- chizm a).

12
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Y e c h i l i s h i .  о II 6 b o ‘lgani uchun, 9- xossaga muvo- 
fiq, 3x va x  bir tom onli tashqi burchaklar b o ‘ladi va 
3 x + x =  180°, 4x=  180°, x = 4 5 o;a + x = 9 0 ° ,  u holda a = 9 0 ° -  
- 4 5 ° = 4 5 0.

Javobi: «=45°.

5. В e r i 1 g a n. a  II Z?; ^ = a  + 34°.

a ,p  t о p i  Is i  n (1.4.5- chizma).

Y e c h i l i s h i .  я  II Z> b o ‘lganligi uchun 9- xossaga mu- 
vofiq, ichki bir tomonli a ,/?  burchaklar uchun a + /J =  180° 
b o ‘ladi yoki a + a  +  3 4 0=  180°, 2 а = 1 4 б ° ,  а = 7 У  va 
/J= 730+34°=  107°.

Javobi: а = 7 У , /J= 107°.

1 .4 .5 - chizma.

6. B e r i l g a n .  /.A O C , z C 0 5 q o ‘shni burchaklar, 
£A O C = £ C O B + 2 0 °.

Z.AOC, Z .C 0 5  t о p i 1 s i n (1 .4.6-chizma).

Y e c h i l i s h i .  (1.1) formulagaasosan, q o ‘shniburchak­
larning yig‘indisi 180°ga teng, ular uchun  / .C O B = a , 
/-A O C = p  belgilashlar kiritamiz. Ikkita a , /?  n o m a’lumga 
nisbatan
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A

sistemani hosil qildik. Siste- 
oc £  madagi tenglamalarni q o ‘sha-

miz: /?+/3=200°, ^ = 1 0 0 °  va 
a =  l00o- 2 0 o=80°.

a  +  /3 =  180°, 

/3 -  a  =  20°

1 .4 .6 - chizm a. Javobi: 80° va 100°.

7. B e r i l g a n .  tA O C , /.C O B  q o ‘shni burchaklar, 
OE, O F — ularning bissektrisalari.

/ .E O F  t o p i  \ s i n  (1.4.7- chizma).

Y e c h i l i s h i .  (1.1)formulaga asosan, q o ‘shni burchak­
larning yiglindisi 180° ga teng, ya 'ni / .A O E + /.E O C +  
+ /.C O F + /.F O B  = m ° ,  bu yerdan, 2(/LE O C + /-C O F ) = 
=  180° va / . EOF= /-Е О С +  /.CO F=9Q °.

Javobi: 90°.
С

A

E ^ / / f

о x
1 .4 .7 - chizm a.

В

8. B e r i l g a n .  K o‘pburchak.
^  = Y  h+72

/1 t o  p i  Is in  (1.4.8- chizma).
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Y e c h i l i s h i .  K o ‘pbur- 
chakning tomonlari soni n 
b o ‘ls in .  (1 .2 )  fo rm u la g a  
muvofiq, ko‘pburchak ich­
ki b u rc h a k la r i  y ig ‘indis i  
180°(rt-2)ga teng, 1.2- band- 
dagi 1 - xossaga muvofiq bir 
y o ‘nalishda olingan tashqi 
burchaklari yigfindisi 360°ga 
teng. Shartga ko‘ra 180°(«- 
- 2 )  =  360o +  720°, m ° ( n -  
-2 )= 1 0 8 0 ° ,  « - 2 = 6 ,  «=8.

Javobi: «=8.

9. B e r i l g a n .  /.A O C , / .C O B  q o ‘shni burchaklar, 
£ A O C :  L C O B = \ \ : 7.

LA O C , L  COB  t о p i  1 s i  n (1.4.9-chizma). 

Y e c h i l i s h i .  /.A O C = a , /-C O B = fi bofisin. a  v a /3 ga

nisbatan a  + (1 180 , tenglamalar sistemasini yozamiz.
p : a  =  11:7

Bu yerdan
^ - a  + a  = 180c

a  =  110",

В = 70 .

Javobi: 70° va 110°.

1 .4 .9 - chizm a. О ВA
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10. B e r i l g a n .  A C n B D = 0 ,
A A OD+ /.A  OB+  z. BOC=255°.

L A O B  to p i 1 s i n (1 .4 .10-chizma).

Y e c h i l i s h i .  / IC v a  BD  
lar 0  nuqtada kesishganda 
hosil b o ‘lgan t o ‘rtta  b u r ­
chakn ing  yig‘indisi 360°ga 
teng. Shartga ko‘ra, uchta- 
sining yig‘indisi 255°ga teng 
b o ‘lsa, to ‘rtinchisi Z.COD=  
=  360o- 2 5 5 ° =  105°ga teng. 
Vertikal burchaklar tengligi- 
dan AA O B = Z.D O C = \05°.

Javobi: 105°.

1.5. M ustaqil yechish uchun masalalar

1. A C  to ‘g ‘ri chiziqda /1 va С nuqtalar orasida В nuqta 
yotadi. Agar BC = 1 A  sm b o ‘lib, AB  kesmaning uzunligi 
AC  kesmaning uzunligidan 3 m arta kichik b o ‘lsa, A C  
topilsin.

A) 11,2; B) 10,6; C) 10,8; D) 11,1; E) 12,1 sm.

2. D, E, С  nuqtalar bir t o ‘g lri chiziqda yotadi. D E = \6  
sm, Z)C=9 sm va D nuqta  Е \ ъ  С  nuqtalar orasida b o ‘lsa, 
CE  kesmaning uzunligi topilsin.

A) 22; B) 24; C) 23; D) 26; E) 25 sm.

3. Z) va £  nuqtalar orasida С nuqta joylashgan. Agar 
DE= 16 sm, Z)C=9 sm b o klsa, C E  kesmaning uzunligi 
topilsin.

A) 7; B) 8; C) 6; D) 5; E) 9 sm.

1 .4 .10-chizm a.
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4. L A C D = W , LDCE=A2° ham da CE  nur CA va CD 
nurlar orasidan o ‘tadi. L A C E  topilsin.

A) 40°; B) 39°; C) 38°; D) 42°; E) 43°.

5. L A O C = ^ ° ,  L C O D = 2 T  ham da ОС  nur  OA va OD 
nurlar orasidan o ‘tsa, Z.AOD  topilsin.

A) 60°; B) 75°; C) 70°; D) 45°; E) 80°.

6. Q o lshni burchaklardan biri 37°ga teng b o ‘lsa, ikkin­
chisi topilsin.

A) 152°; B) 154°; C) 143°; D) 148°; E) 151°.

7. Q o ‘shni burchaklardan biri ikkinchisidan 8 marta 
katta. Katta burchakning kattaligi topilsin.

A) 160°; B) 150°; C) 130°; D) 140°; E) 145°.

8. Q o ‘shni burchaklarning kattaliklari 4:5 kabi nisbatda. 
Q o ‘shni burchaklardan kichigi topilsin.

A) 70°; B) 64°; C) 85°; D) 75°; E) 80°.

9. a  burchak (3 burchakdan 2 marta katta, (3 burchak 
esa a  burchakdan 50° kichik. Bu burchaklar qo‘shni bo‘lishi 
m um kinm i?

A) —; В) —; C) —; D) M um kin  emas; E) M umkin.

10. Yoyiq (оа,) burchakning uchidan bitta yarimtekis- 
likka b v a c  nurlar o ‘tkazilgan va Z .(oc) =  3 0 \  Z (tf1Z>)=40°. 
d  nur esa L{bc) burchakning bissektrisasi b o isa ,  L(dc)  
burchak topilsin.

A) 45°; B) 55°; C) 50°; D) 60°; E) 40°.

\ \ .  a to ‘g‘ri chiziqqa nisbatan har xil yarimtekisliklar- 
da /4 va С nuqtalar olingan. Ular a to cg ‘ri chiziqning

2—1. Israilov, Z. Pashayev  i — .......  ..........  I 7

I 2 0 P S  j  ■1'1 : Ьег iVavcfv



с

Ъ

а
с а

Ъ 145j

х

1.5.1- chizma. 1.5.2- chizma.

biror О nuqtasi bilan tutashtirilgan. Hosil qilingan to ‘rtta 
burchakdan biri 35°ga, ikkinchisi 115°ga teng. О  nuqta 
A C  to ‘g ‘ri chiziqda b o ‘lishi m um kinm i?

A) С  nuq ta  O v a  A orasida; В) О nuq ta  A va С orasida;
C) A  nuqta 0  va С  orasida; D) Ha; E) Y o‘q.

12. Q o‘shni burchaklardan biri ikkinchisidan 50° kichik. 
Katta burchak topilsin.

A) 105°; B) 90°; C) 110°; D) 115°; E) 120°.

13. Z.(fl&)=90°, Z.(a&) =  30°, £ ( b k ) =  \20° b o ‘lsa, a  nur 
b va к  nurlar orasidan o ‘tishi m um kinm i?

A) M um kin; B) M um kin  emas; C )—; D )—; E)—.

14. a v a b  parallel to 'g 'r i  chiziqlar с t o ‘g ‘ri chiziq bilan 
kesishgan. Z 2= 68°  b o ‘lsa, Z l  topilsin (1.5.1-chizma).

A) 140°; B) 130°; C) 112°; D) 120°; E) 115°.

15. я va Z? to ‘g‘ri chiziqlar parallel va с to ‘g‘ri chiziq 
bilan kesishgan. x  burchak topilsin (1.5.2-chizma).

A) 30°; B) 35°; C) 40°; D) 45°; E) 32°.
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2-§. UCHBURCHAK VA UNING ELEMENTLARI

2 .1  A sosiy tushunchalar va xossalar

A

Uchburchakning  ixti­
yoriy tomonini uning aso- 
si deb olish mumkin. Asos 
qa rsh is ida  yo tgan  b u r ­
ch ak n in g  uchi u c h b u r ­
chakning uchi dir.

M ediana  uchburchak­
ning uchi bilan unga qar- 
shi tom onn ing  o ‘rtasini 
tutashtiruvchi kesmadir.
A B C  uchburchakning tom onlarin i B C = a, A C - b ,  A B = c  
deb, u n in g /1 uchidan o ‘tkazilgan medianasini AK = m a deb 
belgilaymiz (2 .1-ch izm a) . U ch b u rch ak  m edianasin ing  
uzunligi un ing  to m o n la r i  uzunlik lar i  orqali quyidagi 
formula b o ‘yicha topiladi:

2 .1 -ch izm a

ma = ±yl2b2 + 2c2 - a 2-,

= I  yl2a2 +  2c2 -  b2; ( 2 . 1)

mc = ў yl2a2 + 2b2 -  c2.

U chburchakning balandligi uning uchidan qarshi to- 
monga o ‘tkazilgan BD  peф endiku lyard ir  (2.1- chizma).

Uchburchakning tom onlari a, b, с b o ‘lsin. U holda 
qarshi tom onga tushirilgan balandliklarning uzunliklari:

b0 = ~ y l p ( p - a ) ( p - b ) ( p - c ) ,

19



К  = jj-J Р(Р -  а )(Р -  Ь)(р -  с ) , (2.2)

К  = * y l p ( p - a ) ( p - b ) ( p - c ) ,

bunda р  =  — yarimperimetr.

U chburchakn ing  uch idan  chiqib, shu uchdagi bu r­
chakni teng ikkiga b o ‘luvchi kesma uning bissektrisasidir 
(CE) .

Tom onlari, a, b, с b o ‘lgan uchburchakda tomonlarga 
o'tkazilgan bissektrisalarning uzunliklari ushbu formulalar 
b o ‘yicha topiladi:

1° ~  -Jbcp^p -  a) va L = - j~yjbc((b + c)2 -  a 2) ;

1ь = ^ y l a c p ( p - b )  va It = Л - ^ а с Ц а  + с)2 - b 2) ;

lc  = ^ y l a b p ( p - c )  va lc  = - L - J a b d a  + b)2 - c 2) .

U chburchakning  m edianalari  uning og‘irlik markazi 
deb atalgan bitta nuq tada  kesishadi. Balandliklar esa 
uchburchakn ing  ortom arkazi deb atalgan nuq tada  kesi­
shadi. Shuningdek, bissektrisalar ham  bitta nuqtada  kesi­
shadi.

Burchaklariga qarab uchburchaklar uch  xil b o ‘ladi:
a) o ‘tkir burchakli (ham m a burchaklari o ‘tkir);
b) o ‘tmas burchakli (bitta burchagi o ‘tmas);
d) to 'gTi burchakli (bitta burchagi to ‘g ‘ri).
Tom onlariga nisbatan uchburchaklar:
a) teng tomonli (ham m a tom onlar  uzunliklari o ‘zaro 

teng);
b) teng yonli (ikkita tom oni o ‘zaro teng);
d) ixtiyoriy uchburchak b o ‘ladi.

20



Teng tomonli uchburchak m untazam  uchburchak ham  
deyiladi.

Teng yonli uchburchakda ikkita teng tom on  uning yon 
tomonlari, uchinchi tom oni esa asos deyiladi.

U chburchakning  bitta tom onin i tashqi sohaga davom 
ettirsak, ichki burchakka q o ‘shni b o ‘lgan burchak uchbur­
chakning tashqi burchagi deb aytiladi.

T o ‘g‘ri burchakli uchburchakda to ‘g‘ri burchak tashkil 
qilgan tom onlar  katetlar, uch inchi tom on  esagipotenиza- 
dir. Agar ikkita ДА 5С va Л А Д С ,  ning mos tom onlari 
p ro p o rs io n a l ,  m os bu rch ak la r i  esa teng  b o ‘lsa, u la r  
o ‘xshash deyiladi, ya’ni o ‘xshash va C,da

AB =  _AC_ =  BC_
AXB, /4|С, Я.С,

va mos burchaklari teng, ya'ni

Z A = Z A ,, L B = L B v  L C = L C V (2.5)

U chburchaklar o ‘xshashligi belgisi ~ dir.
U chburchak  ikkita tom onin ing  o ‘rtalarini tutashtiruv­

chi kesma uchburchakning o crta ch izigV deyiladi.

Uchburchakning x o s s a la r in i keltiramiz.

1. U c h b u r c h a k l a r n i  n g  t e n g l i k  a l o m a t -  
1 a r i:

a) agar b ir  u c h bu rchakn ing  ikkita tom on i va ular 
orasidagi burchagi ikkinchi uchburchakning mos ikkita 
tomoniga va ular orasidagi burchagiga teng b o ‘lsa, bu 
uchburchaklar tengdir.

b) agar b ir  u c hbu rchakn ing  b itta  tom on i va unga 
yopishgan ikkita burchagi ikkinchi uchburchakning bitta 
tomoniga va unga yopishgan ikkita burchagiga teng b o ‘lsa, 
bu uchburchaklar tengdir.
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d) agar bir uchburchakn ing  uch ta  tom oni ikkinchi 
uchburchakning uchta tomoniga mos ravishda teng b o ‘lsa, 
uchburchaklar tengdir.

2. T e n g  y o n l i  uchburchakda: a) asosga tushirilgan 
balandlik uchburchakning  ham medianasi, ham bissek­
trisasi b o ‘ladi; b) asosidagi burchaklar o ‘zaro teng.

3. Uchburchak ichki burchaklari yig‘indisi 180° ga teng.
4. Uchburchakning tashqi burchagi uning shu burchak­

ka q o ‘shni bo 'lm agan ikkita ichki burchagining yighndi- 
siga teng.

5. H ar qanday uchburchakda m edianalar bitta nuq ta­
da kesishadi va kesishish nuqtasida uchburchak  uchidan 
hisoblaganda 2:1 nisbatda b o ‘linadi.

6. K o s i n u s l a r  t e o r e m a s i .  U chburchakda istal- 
gan tom on uzunligining kvadrati qolgan tom onlar  uzun­
liklari kvadratlarining yighndisidan shu tom onlar  uzu n ­
liklari va ular orasidagi burchak kosinusining ikkilangan 
ko‘paytmasini ayirish natijasiga teng (2 .2 -0  chizma):

7. P i f a g o  r t e o r e m a s i .  T o ‘g‘ri burchakli uchbur­
chakda gipotenuza uzunligining kvadrati katetlar uzun­
liklari kvadratlarining yig‘indisiga teng {2.2-b  chizma):

a2=b2+ c2- 2 b c  cosa, 

b2= a2+ c2- 2 a c  cos/3, 

c2= a2+ b2- 2 a b  cosy.

( 2 .6 )

c2 = a2+ b2. (2.7)

С  b A

b)a)

2 .2 -ch izm a.
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8. S i n u s l a r  t e o r e m a s i .  U chburchakda to m o n ­
lar uzunliklari ular qarshisidagi mos burchaklarning si- 
nuslariga proporsional (2.3-chizma):

a : si net =  b : sin/3 =  с : siny

E s l a t  m a . Ushbu nisbat uchburchakka tashqi chizil- 
gan aylananing diametriga teng:

-Л -  = -Г—  = -Л -  = 2R. (2 9)sm a  smp sin у

9. U c h b u r c h a k l a r n i n g  o ‘ x s h a s h l i k  a l o -  
m a t l a r i :

a) bir uchburchakning ikkita burchagi ikkinchi uch ­
burchakning ikkita burchagiga mos ravishda teng b o isa ,  
ular o 'xshash b o iad i ;

b) bir uchburchakning ikkita tomoni uzunliklari ikkinchi 
uchburchakning ikkita tom oni uzunliklariga mos ravishda 
proporsional, ular orasidagi burchaklar esa teng b o isa ,  
bu uchburchaklar o ‘xshash b o ia d i ;

d) bir uchburchakning tom onlari uzunliklari ikkinchi 
uchburchakning tom onlari uzunliklariga, mos ravishda,
proporsional, ya ’ni —  = ~  = —  = к  shart bajarilsa, bu

o, b{ c,
ushburchaklar o 'xshash b o ia d i ,  bunda к  — o ‘xshashlik 
yoki proporsionallik koeffitsienti deyiladi.

e) o ‘xshash uchburchaklar perimetrlari nisbati ularning 
o ‘xshash tomonlari nisbati kabi boiadi:  JL  = = Ji. = -L^

0  u larn ing  yuzlari nisbati 1 0' 1 C|
o ‘xshash tom onlar  kvadratlari В
nisbati kabi b o ia d i :  S  . S^ =
=  a2 =  P  : Z>,2 =  c2 : c 2.

10. H ar qanday uchburchak­
ka ichki aylana chizish m u m ­
kin. Uning markazi uchburchak 
b i s s e k t r i s a la r in in g  kes ish ish  
nuqtasida b o ia d i .  2 .3 -ch izm a

A

С
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И . Наг qanday  u ch b u r­
chakka tashqi aylana chizish 
m u m k i n .  U n i n g  m a rk a z i  
u c h b u rc h a k  to m o n la r in in g  
o ‘rta nuqtalaridan tom onlar­
ga 0 ‘tkazilgan pe rpend iku-  
lyar la rn ing  kesishish  n u q ­
tasida b o ‘ladi.

12. T o ‘ g ‘ r i  b u r c h a k l i  u c h b u r c h a k d a :
a) gipotenuzaga o ‘tkazilgan balandlik gipotenuzada hosil

2 .4  -ch izm a.

qilingan kesmalarning o ‘rta proporsional miqdoridir:

h2= a ' b ' ( 2 . 10 )

b) har bir katet gipotenuza va gipotenuzadagi pro- 
yeksiyasining o ‘rta proporsional miqdori b o ‘ladi (2.4- 
chizma):

a2= C ‘ a l va b2= c • b v  (2 .1 1)

T o ’g ’ri burchakli uchburchakka ichki chizilgan aylana 
radiusi r  = a j  C formuladan, tashqi chizilgan aylana

radiusi esa /? = -j- formuladan topiladi, bunda a, b —
katetlar uzunliklari, с — g ipotenuza uzunligi.

13. Uchburchakning o ‘rta chizig‘i asosga parallel va 
uning yarmiga teng.

14. U c h b u r c h a k n i n g  y u z i n i  h i  s o b  l a s h  
f o r m u l a l a r  i:

5  = ^  ( 2 .5 - chizm a); (2.12)

2 .5 - chizm a.

5 =

2

ab s in  a (2.6- chizm a); (2.13)

G e r o n  f o r m u l a s i :

S  =  J p ( p  -  a ) ( p  -  b ) ( p  -  e) ,

(2.14)
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с
2 .6 - chizm a

А

С а Б

В С

2 .7 -  chizm a

2 .8 -  chizm a. 2 .9 - chizm a.

bunda p  =  a-—b̂ c (2.7- chizma)

S=/?r, (2.15)

bunda r  — ichki chizilgan aylananing radiusi (2.8-chizma);

с  _  abc 
4R ’ (2.16)

b unda  R — tashqi chizilgan ay lananing  radiusi. (2.9- 
chizma).

2 .2 . M avzuga doir m asalalar

1. a ning qanday qiymatlarida uzunliklari mos ravish­
da 1 +a, \ - a  va 1,5 b o ‘lgan kesmalardan uchburchak 
yasash mumkin?

A) (0; 1,51; B) ( - 0 ,7 5 ;  0,75); C) ( - 1 ;  1); D) (0; 1,5); 
E) ( - 3 ;  - 1 ) .
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2. Uchburchakning ikkita tom oni 0,5 va 7,9 ga teng. 
Uchinchi tomonining uzunligi butun son ekanligini bilgan 
holda shu tomoni topilsin.

A) 7; B) 9; C) 8; D) 10; E) 5.

3. Perimetri 30 sm ga teng bo‘lgan uchburchak bissek- 
t r i s a s i  b i l a n  i kk i t a  u c h b u r c h a k k a  a j r a lg a n .  Bu 
uchburchaklarning perimetrlari 16 sm va 24 sm b o ‘lsa, 
bissektrisaning uzunligi topilsin.

A) 1; B) 3; C) 7; D) 4; E) 5 sm.

4. Teng yonli uchburchakning uchidagi burchagi 94°ga 
teng. Asosdagi burchaklarning bissektrisalari o ‘tkazilgan. 
Bu bissektrisalar orasidagi o ‘tkir burchak topilsin.

A) 37°; B) 43°; C) 48°; D) 47°; E) topish mumkin 
emas.

5. U chburchakda burchaklar kattaliklari 1:2:3 nisbat- 
da, kichik tomoni 2x/3sm ga teng bo‘lsa, uchburchak­
ning perimetri topilsin.

A) 8 +  3 л/З; B ) 3 ( 2 + V 3 ) ;  C) l l V 3 ;  D ) 9 + 4 V 3 ;  

E) 6 + 6  х/3 sm.

6. T o ‘g‘ri burchakli uchburchakda to ‘g‘ri burchakning 
bissektrisasi gipotenuzani 1:2 nisbatda b o ‘ladi. T o ‘g‘ri 
b u rch a k  u c h id a n  o ‘tkazilgan  ba land lik  g ipo tenuzan i  
qanday nisbatda b o ‘ladi?

A) 1:4; B) 1:5; C) 1:9; D) 1:25; E) 2:1.

7. Teng yonli uchburchakning uchidagi burchagi aso- 
sidagi burchakdan 30° katta. Uchburchakning  burchakla- 
ri topilsin.

A) 30°, 30°, 60°; B) 60°, 60°, 90°; C) 40°, 50°, 80°;
D) 50°, 50°, 80°; E) 50°, 80°, 80°.
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8. Teng  yonli u c h b u rc h a k n in g  perim etri  42 sm ga 
teng. Agar uchbu rchak  asosin ing  uzunligi yon to m o n i ­
ning uzun lig idan  6 sm katta  b o ‘lsa, un ing  tom onlari  
topilsin.

A) 10, 10, 16; B) 12, 12, 18; C) 13, 13, 19;
D) 14, 14, 20; E) 11 sm, 11 sm, 17 sm.

9. Uchburchakning  tashqi burchagi 120°ga teng, unga 
qo ‘shni bo‘lmagan burchaklar o ‘lchovlari nisbati 5:7 kabi 
bo ‘lsa, uchburchakning ichki burchaklari topilsin.

A) 60°, 40°, 80°; B) 50°, 80°, 50°; C) 50°, 60°, 70°;
D) 30°, 60°, 90°; E) 25°, 35°, 90°.

10. Teng yonli uchburchakda asosga tushirilgan baland­
lik 15 sm ga teng. Agar uning yon tom oni asosidan ikki 
marta katta b o ‘Isa, yon tom on  uzunligi topilsin.

A) 2 Vis ; B) 4 VlS ; C) Vis ; D) 15; E) 30 sm.

11. T o ‘g‘ri burchakli uchburchakda  gipotenuza 15 sm, 
kate tlar  esa 3:4 n isbatda  b o ‘lsa, un ing  katta kateti t o ­
pilsin.

A) 16; B) 12; C) 14; D) 9; E) 10 sm.

12. T o ‘gTi burchakli uchburchakda gipotenuza 20 sm, 
katetlar yig‘indisi esa 28 sm ga teng. U chburchakning 
yuzi hisoblansin.

A) 96; B) 100; C) 80; D) 120; E) 88 sm.

13. Teng tomonli uchburchakda balandlik 6 sm ga teng. 
Uchburchakka ichki chizilgan aylananing radiusi topilsin.

A) 6; B) 5; C) 4; D) 3; E) 2 sm.

14. T o ‘g‘ri burchakli uchburchakda katetlar 6 sm va 
8 sm ga teng. T o ‘gTi burchak uchidan  gipotenuzaga ba-
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landlik o ‘tkazilgan. Hosil qilingan uchburchak larn ing  
yuzlari hisoblansin.

A) 10,8 va 13,5; B) 12,4 va 15,3; C) 8,64 va 15,36;
D) 9,12 va 16,48; E) 8,4 va 16,6 sm 2.

15. Tomonlari 13 sm, 14 sm, 15 sm b o ‘lgan uchbur­
chakda eng kichik balandlik topilsin.

A) 11; B) 12; C) 12,2; D) 11,5; E) 11,2 sm.

16. Teng yonli uchburchakda yon tom on  5 sm ga, aiso- 
sidagi burchakning kosinusi 0,6 ga teng. Uchburchakka 
ichki chizilgan aylananing radiusi topilsin.

A) 1; B) 1,5; C) 2; D) 2,5; E) 3 sm.

17. Uchburchakningo, b, с tomonlari ti2=  A2 + c2 + V3 Z>c 
shartni qanoatlantirsa , a  to m on  qarshisidagi burchak  
topilsin.

A) 135°; B) 140°; C) 125°; D) 150°; E) 120°.

18. Ikkita o ‘xshash uchburchakning yuzlari 8 va 32 sm 2 
ga, perimetrlarining yig‘indisi 48 sm ga teng b o ‘lsa, kichik 
uchburchakning perimetri topilsin.

A) 12; B) 16; C) 20; D) 9,6; E) topish m um kin emas.

19. T o ‘g‘ri burchakli uchburchakda katet 7 sm ga, uning 
gipotenuzadagi proyeksiyasi esa 1,96 sm ga teng. Ikkin- 
chi katetning uzunligi topilsin.

A) 12; B) 16; C) 24; D) 15; E) 26.

20. Teng yonli uchburchakning balandligi /?, uchidagi 
burchagi (5 ga teng b o ‘lsa, uning asosi topilsin.

A) h sin/3; B) h cos/3; C) /? sin ^ ; D) /z cos | ; E) 2Mg у .

21. T o ‘g‘ri burchakli ABC  uchburchakda  tom on la r  
uzunliklari o ‘suvchi geometrik progressiyani tashkil qiladi. 
Uning kichik o ‘tkir burchagi topilsin.
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A) 35°; В) 40°; С )  a r c s i n — г— ; D) arccos — г— ;
т-ч . V5-1E) a r c s in — — .

22. A B C  u c h b u rc h a k n in g  AD  m ed ian as i  A B  va A C  
t o m o n la r  b i lan  m o s  rav ishda  60° va p  b u rc h a k la r  t a s h ­
kil q iladi.  AB=  V5 sm , v4C=3 sm  ga ten g  b o ‘lsa, sin/3 
to p ils in .

A) 1 ;  B) i ;  C )  D )  E)

2.3 .M avzuga doir m asalalarning yechimlari

1. B e r i l g a n .  AB= \+ a ,  A C = \ - a ,  B C = \,5 .

a  t o p i  I s i  n (2 .3 .1 - ch izm a).

Y e c h i l i s h i .  U c h b u r ­
ch ak  tengsizligiga k o ‘ra, u ch -  
ta kesm a y o rd a m id a  yasalgan 
u ch b u rch ak n in g  ikkita t o m o ­
n i u z u n l i k l a r i  y i g ‘ i n d i s i  ^  
u ch in ch i  to m o n i  uzun lig idan  
ka tta  b o ‘lishi kerak . S h u n g a  
asosan ,

1 +  я  +  1 -  д  >  1,5;

1 +  я  +  1,5 >  1 -  я;
1 -  я  +  1,5 >  1 +  я;
1 -  я  >  0, 1 +  я  >  0

В

С

2 .3 .1 -  chizm a.

tengsizlik lar sis tem asini y o zam iz  va uni я  ga n isbatan  
yecham iz:
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a < 1, 
a > - \ \
0a + 2 >  1,5; 
2a > -1 ,5 ;  
2a < 1,5,

Javobi: B).

a < 1
a > - 1,
a E  R, 
a > - 0 ,7 5 ,  
a < 0,75,

- 0 , 7 5 < я <  0,75.

2. B e r i l g a n .  AABC,  /1 5 = 0 ,5 ,  AC =7,9 , BC e N.

BC  topilsin  (2 .3 .2 - ch izm a).

^  Y e c h i l i s h i .  U c h ­
b u r c h a k  te n g s iz l ig ig a  

С  к о ‘га ush b u  s is tem an i 
yozam iz :

2 .3 .2 -  chizm a

BC  +  0,5 >  7,9; 
BC  +  7,9 >  0,5; 
7,9 +  0,5 >  BC

BC > 7,4; 
BC > - 7 ,4 ;  
5 C  >  8,4

7 ,4 < 5 C < 8 ,4 .

Shartga k o ‘ra B C  k esm an ing  uzunligi b u tu n  so n d an  
iborat. S h u n in g  u c h u n  BC=S.

Javobi: C).

В

A С
2 .3 .3 -ch izm a

3. B e r i l g a n .  AABC, 
^ sc= 3 0  sm, AD  b issek-

tr isa> ^ 80= 1 6 s m . PM,C=
=  24  sm.

^ Z J b i s s e k t r i s a t o p i l -  
s i n  (2 .3 .3 -ch izm a) .

Y e c h i l i s h i .  U c h ­
b u r c h a k n i n g  p e r im e t r i  
t a ’rifidan foydalanib ,
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/4 Д  +  В С  +  у4 С  =  3 0 ,

А В  + BD + AD  =  16,

A C  + D C  + AD  = 24

ten g lam ala r  s is tem asin i yozam iz . S o ‘ngra, oxirgi ikkita 
teng lam an i h a d m a - h a d  q o ‘sham iz:

АВл-BD-\-AD+AC+ D C + AD =  16 +  24 yoki A B + A C +  
+ (BD+ D Q  + 2 • AD=40.

BD+ D C = B C  yoki AB+ BC +AC=30  b o ‘lgani u ch u n  
30+2/4Z)=40, 2 /4 / )= 4 0 -3 0 ,  2у4/)= 10 va AD=5  sm ni hosil 
qilam iz .

Javobi: E).

4. B e r i l g a n .  AABC, A B = B C , AK, CW bissektrisalar , 
A K C C N , LK O C < W °, Z.ABC=94°.

А КОС  t o p i l s i n  (2 .3 .4 -ch izm a) .

Y e c h i l i s h i .  3-xossaga m uvofiq , u c h b u rch ak  ichki 
bu rch ak la r in in g  yig‘indisi 180°ga teng. 2-xossaga m u v o ­
fiq, teng yonli uchburchakn ing  asosidagi burchaklari o ‘zaro

teng . Shuning uchun  A B A C  = 18Q-~ 94 =  Ц -  = 43°. A K

va CyVbissektrisalar, dem ak , A K A C = a NCA= ~  • A A O C  
da A K  va C N  b issektri­
sa lar  o rasidagi b u rc h a k  В
A A O C > 9 0 o , c h u n k i  
Z. О A C+ A O C A < 9 0 ° .
А  К О С  bu rchak  A A O C  
u c h u n  ta s h q i  b u r c h a k  
b o 'lg a n i  sabab li ,  u n in g  ^  
o ‘lch o v i  u n g a  q o ‘sh n i
b o ‘lm a g a n  A A O C  va  2 .3 .4 -ch izm a
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/ -О С А  b u r c h a k la r  o M ch o v la r in in g  y ig ‘in d is ig a  ten g ,  
y a ’ni

l K O C = /L O A C + /-O C A = 2 a OAC=2 ■ Ц°- =43°.

Javobi: B).

5 B e r i l g a n  A A B C ,  L A  \ L B  \ L C ^ \  : 2 :3 ,  
B C = 2 j }  sm.

PABC p e r im e tr  t o p i l s i n  (2 .3 .5 -ch izm a).

В Y e c h i l i s h i .
L A = x  b o ‘lsin. U ho lda  
L B = 2 x ,  l C=3x . U c h ­
b u r c h a k  i c h k i  b u r ­
c h a k la r in in g  y ig‘ind is i  
180°ga teng , y a ’ni x +  
+  2 x + 3 x = 1 8 0 °  b o ‘lgan- 
ligidan 6x=  180°, x =  30°.
Demak, L A  = 3 0 ° , 

2 .3 .5 -ch izm a . LB= 60°, L  C=90°.
U c h b u r c h a k d a  k i ­

chik L A  qarsh is ida  kichik  to m o n  yotishi m a ’lum , s h u ­
n ing  u c h u n  /?С = 2 y 3 s m .  T o ‘g ‘ri burchak li  U chburchakda  
30° li bu rch ak  qarshisidagi to m o n  g ip o ten u zan in g  yarm iga 
teng. S hun ing  u c h u n  g ip o ten u za  AB= 2BC = A J b s m .  1k- 
k in ch i  k a te tn i  P ifagor  te o re m a s i  y o rd a m id a  to p am iz :

A C -  -JAB' -  B C 2 =  -n/16 • 3 -  4 • 3 =  6 sm. U ho ld a  p e r i ­
m etr: Pabc=6+2  л/з + 4 = 6 + 6  х/з sm.

Javobi: E).

6. B e r i l g a n .  AABC, BK \ KA=\:2, CK  bissektrisa, 
l A C K = l B C K = A 5\ CD ba land lik , CD l AB.

A

A D : DB  t o p i l s i n  (2 .3.6-chizma).
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Y e c h i l i s h i .  BK=m, 
AK = n, ВС=а, A C - b ,  g i­
p o te n u z a  А В = с  be lg ilash-

В

, t т 1 .
ко  га — =  ;г va п=2т.

п 2 £
U c h b u r c h a k n i n g  b is -

la rn i  k ir i tam iz .  U  h o ld a  a
m + n= c , x+ y= c .  Shartga

Ab
sektrisasi qarsh is idagi to -  2 .3 .6 -  chizm a.
m o n n i  q o l g a n  i kki  t o -
m o n g a  p r o p o r s i o n a l  k e s m a l a r g a  a j r a t a d i .  D e m a k ,  
m  : n= a  : 6 = 1 :2  va b=2a.  Pifagor teo re m as id an  с g ip o ­
ten u za n i  to p am iz :  c2=a2+b2=a2+4a2=5a2 va c = a j 5  , 
c=m + n = m + 2m=3m.  U h o ld a  m = c : 3 = o V5 :3, n = 
= 2 a j5 : 3 .

A A B C ning yuzini hisoblaymiz. B irinchidan, S  = ~ a -  b 

yoki S  = ■ 2a = a 2. Ikk inchi to m o n d a n ,  S  = ^ c  h .

A gar CD=h  b o ‘Isa, с = а 4 з  ni keltirib q o ‘yib, hosil qilingan

ikk ita  ifodani so l ish t iram iz :  o 2 =  ^  • oV5 • h. U  h o ld a  
baland lik  h = 2a:\[5 b o ‘ladi. Pifagor teo rem asi yordam ida

A B C D  d an  BD = x  kesm an i topam iz:

U ho lda  у  = с -  x  = a j 5

x  _  a . Aa _  ол[5 _  X 
У 7 5 * 7 5  y/SAa  4*

Javobi: A).
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7. B e r i l g a n .  ДЛЯС, AB= BC , Z.ABC= А В А С + 3 0 0.

/-А, / .В ,  Z.C t o p i l s i n  (2 .3 .7- ch izm a).

Y e c h i l i s h i .  T en g  yonli 
В  uchburchakda  2-xossaga a so ­

s a n  a s o s id a g i  b u r c h a k l a r  
o ‘za ro  ten g ,  d e m a k ,  /LA= 
=  Z.C, u c h b u r c h a k d a  ichki 
b u rc h ak la r  y ig in d is i  180°ga 

С  teng: 2/.A +  L B =  180°. S h a r t­
ga k o ‘ra Z.5=Zv4 +  30°. U  
h o l d a  2 z .A  + L B = \ S 0 ° ,  
ЗД /4=  180o- 3 0 ° ,  3 Z /1 =  150°, 

/-A=50°, Z C = Z A = 5 0 ° ,  Z 5 = 5 0 4 3 0 0=80°.

Javobi: D).

8. B e r i l g a n .  A A B C ,  A B - B C ,  Р ЛВС=А2  s m ,  
A C = A B + 6 sm.

A

2 .3 .7 -  chizm a.

AB, A C  t o p i l s i n  (2 .3 .8 - ch izm a).

В

A

2 .3 .8 -ch izm a

Y e c h i l i s h i .  
P e r i m e t r n i n g  t a ’ r i f ig a  
k o ‘ra:

A B + B C + A C = 42 ,  
2AB+ AB + 6= 42,  
3 A B = 4 2 -6 ,  A B = \2 .

De m ak , /I Я= 5 C =  12 sm 
va AC =  12 +  6 =  18 sm.

Javobi: B).
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9. B e r i l g a n .  ЬАВС , /LBCD=I20°, /-Л \LB=5:7. L A ,  
LB , L C  topils in  (2 .3 .9 -ch izm a) .

Y e c h i l i s h i .  
Ichki L A C B  va ta s h ­
qi Z .5 C /)  q o ‘shni bur­
chaklar bo‘lgani uchun, 
u l a r n i n g  y i g ‘ i n d i s i  
180°ga teng. S hun ing  
uchun  L A C B = \ W -  
- L B C D = \ m - m ° =  
= 60°.

в

А С D
2 .3 .9 -ch izm a .

E ndi \^-A + L B  = 12°°, 
k ^ : Z 5  =  5:7

sis tem ani yecham iz :

^  =  (5:7)/-B,

(5:7)Z.B +  / .В  = 120° ^

|Z /1  =  (5:7)ZB, 

*  \ l B  =  70°

L A  = {5\7)LB, 

12Z.B = 7 • 120°

L A  = 50°, 

Z 5  =  70°.

Javobi: С ).

10. B e r i l g a n .  Ь А В С , А В = В С ,  
B D lA C ,  B D = \5  s m,  A B = 2 'A C .

/1Я t o p i l s i n  (2 .3 .10- ch izm a).

Y e c h i l i s h i . / ? / )  balandlik  b o ‘lga- 
ni uchun  &ABD t o ‘g ‘ri burchak li  va 
P i f a g o r  t e o r e m a s i d a n  fo y d a la n i s h  
m um kin . A D = x  d eb  belgilaym iz. U  
holda AC= 2AD =2x, AB=4x. AABD  
dan A B 2= A D 2+ B D \  (4 x )2= x 2+ \ 5 2,

В

СA D

2 .3 .1 0 -  chizm a.
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1бх2- х 2=  152, 15х2=  152, х 2=  15 va х=  VTS . D em ak , u c h ­
b u rch ak n in g  yon  to m o n i  /4 5 = 4  VTS sm.

Javobi: B).

11. B e r i l g a n .  AAB C ,  Z C = 9 0 ° ,  A C : B C = 3 A ,
A B - 15 sm.

С
2 .3 .1 1 - chizm a.

В

B C  t o p i l s i n  ( 2 .3 .1 1 -  
ch izm a).

Y e c h i l i s h i .  P ifagor 
teorem asiga ko ‘ra, quyida- 
gi s is tem ani yozam iz:

A C  =  3 
B C  4  ’
A C 2 + B C 2 =  A B 2,

A C  = ^  • BC,

~ B C 2 +  В С 2 = 152,.lb

Javobi: B).

A C  = -■ BC,

25 B C 2 =  152 -16,
B C  =  12 sm.

12. B e r i l g a n .  A A B C ,  Z .C = 9 0 ° ,  > 4 5 = 2 0  s m ,  
> 4 C + 5 C = 2 8  sm.

A В
2.3.12- chizma.

S^ABC h i s o b l a n s in  
(2 .3 .12 -  ch izm a) .

Y e c h i l i s h i .  Ka- 
tetlarni AC=b, BC=a, 
g ip o t e n u z a n i  A B = c  
d eb  be lg ilaym iz .  P i-
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fagor teo re m as id an  foydalan ib , quyidagi s is tem ani hosil 
q ilamiz:

a 2 + b2 = 20' 
a + b = 28,

a2 + b2 = 400, 
a + b = 2$ .

L ekin  (2.9) fo rm ulaga  m uvofiq , u ch b u rch ak n in g  yuzi

S=  i  • a ' b%?L teng . D e m a k ,  agar  a  • b k o ‘pay tm a  topilsa, 
m asa la  yechilad i.  Ikk inch i ten g lam an i kvadratga k o ‘ta ra -  
miz: (д+А )2= 2 8 2, а 2+ 2 ^ + / 7 2= 7 8 4 ,  2 ^ = 7 8 4 - ( f l 2+Z>2) =  
= 7 8 4 - 4 0 0 = 3 8 4 ,  a • Z>= 192. D em ak , u ch b u rch ak n in g  yuzi

5 = 1  • 1 9 2 = 9 6  s m 2.

Javobi: A).

13. B e r i l g a n .  Д /15С  — m u n t a z a m ,  B D l A C ,  
BD =h=6  sm , (O, r) — ichki ch iz ilgan  aylana.

r  t o p i l s i n  (2 .3 .1 3 -ch izm a).  В

Y e c h i l i s h i .  U c h b u rc h a k  
m u n tazam  b o ‘lgani u ch u n ,  BD=h  
baland lik  m ed ian a  h am  b o ‘ladi.
S h u n in g  u c h u n  B O .O D = 2:  \ ,
OD = ^ B D  = ^ .  I k k i n c h i  t o ­
m o n d a n ,  m u n t a z a m  u c h b u r ­
c h a k d a  О n u q ta  h am  ichki, h am  
ta s h q i  c h iz i lg a n  a y la n a la rn in g

h 6
m arkazid ir .  D e m a k ,  OD  =  r  =  -  = -  = 2 sm.

Javobi: E).

СA D

2 .3 .1 3 -  chizm a.

14. B e r i l g a n .  &.ABC, L C = 90° ,  Л С = 6  sm, 
BC—% sm , C D lA B .

S ^ cd* Sabcd h i s o b l a n s i n  (2 .3 .14- ch izm a).
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Y e c h i l i s h i .  A B  =  J a C 1 +  B C 2 = V62 +  82 =

В

СA
2 .3 .1 4 - chizm a.

=  V36 +  64 =  10 sm.

T o ‘g ‘ri burchak li  u c h ­
b u r c h a k  u c h u n  12- 
x o s s a d a n  fo y d a la n a -  
miz. Quyidagi sis tem a­
ni yozam iz:

A C 2 =  AB  ■ BD, 
B C 1 = A B  BD, 
CD2 =  AD  ■ DB,

6 2 =  10AD,
82 =  10 • BD, 
CD2 = A D  - DB

AD  = 3,6,
BD = 6,4,
CD =  V3,6 ■ 6,4 =  4,8.

U ho ld a  5 л_4С2)= ^ А £ ) - С О =  j  -3 ,6  - 4 ,8 = 8 ,6 4  s m 2.

SIT|2-

Javobi: C).

В

a q  c

2 .3 .1 5 - chizm a.

15. B e r i l g a n .  Д /1ВС, 
BZ)±y4C, /1B=13 sm , B C =  14 
sm , AC =15  sm.

BD  t o p i l s i n  ( 2 .3 .1 5 -  
ch izm a).

Y e c h i l i s h i .  U chburchak­
ning  u c h ta  to m o n i  h a m  m a ’­
lum  b o ‘lgani u c h u n  G e r o n  
fo rm ulas i  (2 .11 )  y o rd a m id a :

38



p = 1 з± и ± и  = 2i, 5  = =
=  7 -4  -3 =  84 s m 2. Ikk inchi to m o n d a n ,  u ch b u rch ak n in g  

yuzi (2.9) fo rm ula  orqali h isob lanad i:  5 =  j A C  • BD. D e ­

m ak , BD  balandlik : BD = =  y  -  11,2 sm.

16. B e r i l g a n .  A A B C  — ten g  yonli,  A B = B C = 5  sm , 
c o s z i / l= 0 ,6 ,  (O, r) — ichki ch iz ilgan  aylana.

r  t o p i l s i n  (2 .3 .16 -ch izm a).

Y e c h i l i s h i .  A В DA to ‘g‘- 
ri burchakli b o ‘lganligi u ch u n

.  A D  VcosZ .v4=  , b u  y e r d a n ,

A D = A B  •cosZ.y4=5 -0 ,6 .  4,

10 -xossa la rdan  foydalansak ,

/ . OAD=  . U ho ld a  t o ‘g ‘ri 
b u r c h a k l i  A O A D  d a n  r=

= D O = A D - tg ^ Y ,  r= 3  - t g " .

Y a r i m  a r g u m e n t n i n g  t r i -  ----------
g o n o m etr ik  funksiyalari fo rm u la la r id an  t g y  = =

11 -0 ,6  /0 ,4  1 . . . . . .  . T rv C 1 с-  ' у о у  = v f 6  = у  ekanligini o lam iz v a r = 3  •U ,5 = l ,b  sm.

2 .3 .1 6 -  chizm a.

17. B e r i l g a n .  A A B C ,  A B = c ,  A C = b ,  B C = a ,  
a2=b2+c2+ Л  be.

Z.A=a  t o p i l s i n  (2 .3 .1 7 -ch izm a) .

Y e c h i l i s h i .  U c h b u rc h a k n in g  to m o n la r i  m a ’lum  
b o 'lg an i  sababli,  b u rch ak n i  top ish  u c h u n  kosinusla r  t e o ­
rem asidan  (6 -xossa) foyda lanam iz :
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A b С

2 .3 .1 7 -  chizm a.

a2=b2+c2- 2 b c  cosa .

M asa la  sh ar tid a  b e ­
rilgan va bu tenglik larni 
so lish tiram iz . C h a p  to ­
m o n la r i  te n g  b o ‘lgani 
u c h u n  u la rn in g  o ‘ng to -  
m o n la r in i  ten g lash tira -  
miz:

b2+c2-2 b c c o s a = b 2+c2-  V5 be, c o s a -  , a =  150°. 

Javobi: D).

18. B e r i l g a n .  А А В С ~А А {В{СГ S= 32  s m 2, ^ ,  =  8 c m 2, 
P + P = 4 S  sm .

Я, t o p i l s i n  (2 .3 .18 -ch izm a).  

В

A A i

Bi

Cl

2 .3 .1 8 -ch izm a.

Y e c h i l i s h i .  0 ‘xshash uch b u rch ak la ry u z la r in in g  nis­
bati bu  u c h b u rc h a k la r  m os per im etr la r i  kvadratlarin ing

nisbatiga tengligi bizga m a ’lum , y a ’ni у  = . Berilgan

P + P ,  =  48 t e n g l ik d a n  P y 4 S - P  b o ‘la d i .  U h o ld a

f  =  ( 4 8 ^ p ) ’ ( 4 8 - p )  = 4 y 0 k i  4 8 -^  =  2 • D e m a k ’
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P = % - 2 P .  Bu ten g lam an i yecham iz :  3 P = 9 6 ,  P = 3 2  va 
P , = 4 8 - 3 2 =  16 sm.

Javobi: B).

19. B e r i l g a n .  AABC,  Z .C=90°, AC=7  sm ,
A D = \ ,96 sm , C D lA B .

С
B C  t o p i l s i n  (2 .3 .1 9 -  c h i z ­

m a).

Y e c h i l i s h i .  K a t e t ­
n i n g  x o s s a l a r i g a  k o ‘ ra  
A C 2= A D  - A B  y o k i  7 2=  '
= \ ,9 6 A B  va  g i p o t e n u z a

^ = i t = 1 f = T = 25
Pifagor teo rem asidan  (6-xossa) foydalanib, ikkinchi katetni 
topam iz :

2 .3 .1 9 -  chizm a.

вс = Jab2 -  A C 2 = V252 -  72 .

S C  =  V18- 32 =  л/16 • 36 =  л/576 = 2 4  sm. 

Javobi: C ).

20. B e r i l g a n .  A A B C ,  
AB=BC, AABC=p, A D = h ± B C

A C  t o p i l s i n  ( 2 . 3 . 2 0 -  
ch izm a).

Y e c h i l i s h i .  2 -x o ssad an  
fo y d a la n ib ,  u c h b u r c h a k n in g  
asosidagi b u rch ak n in g  katta li-  
g in i to p am iz :  Z .B A C =

=  ^ 5 C z4 = 1 ^ ^  =  9 0 ° - | .

В

СDA

2 .3 .2 0 -  chizm a.
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T o ;g ‘ri b u rc h a k l i  k A B D  dan  A D  k e s m a n i  to p a m iz :  

^  =  ctg^90° -  , A D = B D i g ^  = / ? t g y .  D e m a k ,

A C = 2 A D = 2 h lg ^  .

Javobi: E).

21. B e r i l g a n .  Д Л 5 С , L C = W ° ,A C ,  BC, A B ioxnon-  
lar 0 ‘suvchi geo m etr ik  progressiya hosil qiladi.

K ichik ZZ? t o p i l s i n  (2 .3 .21- ch izm a).

Y e c h i l i s h i .  A C = b  
A  b o ‘lsin. G e o m e tr ik  p rogres-

s iyan ing  m axra ji  q b o ‘lsa, 
B C = b 'q ,  A B = b - q 2. 8 -xos- 
s a g a  a s o s a n :  A B 2 = A C 2 + 
+ B C 2, {bq2) 2 = b2 + {b q )2, 
b 2q A= b 2( 1 + q 2), q 4= \ + q 2, 
c f - q 2- 1 = 0 .  Bu b ik v a d ra t  
tenglam ani yecham iz: D= 1 -

- 4  ■ 1 ( - 1 )  =  5, я г= \ ( \ ±  
±  л/5 ),  ^ > 0 .  S hun ing  uchun

q2= ^  ( I ±  Vs ). T o kg ‘ri burchak li  u c h b u rc h a k d a  katta  ka­

tet qarsh isida  ka tta  o ‘tk ir  b u rch ak  yotadi. K ich ik  o ‘tk ir  В  
qarsh isida  AC=b  to m o n  yotadi. U  ho lda  L B  u c h u n

s i n z £ =  =  =  7  У°к ' s i n z 5 = ( i ^  deb y ° zish

, • о  ,  . . „  2 (V 5 -1 ) 2 (V 5 -1 ) V 5 -1
m u m k in .  Bu yerdan  s in Z /? =  =  5-1—  = - у - ,

Z 5 = a r c s i n  .

С В

2 .3 .2 1 -  chizm a.

Javobi: E).
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22. B e r i l g a n .  &.ABC, AB=3  sm , AC = 3  sm , AD  m e ­
d ian a ,  /-BAD=60°, /-CAD=/3.

sin /3 t o p i l s i n  (2 .3 .22- ch izm a).

Y e c h i l i s h i .  В  
/1Z) m ediana boMgani 
u c h u n  BD  — D C —x  
deb  belgilaymiz. Si- 
nus la r  teo rem as id an  
(8-xossa) ikki m arta  
foydalanam iz: tsABD д
, x _  Л

dan sin 60° ~  sin  у 2 .3 .2 2 -  chizm a.

va bu yerdan  x  =  ^ sin 60 =  —  • M C Z )  dan =
J sin у 2sin-y  s ,n P

_  3 3 s in  Д „  . . . .
'  s inoeo '-y)  va X =  W  Bu m u n o sab a t la rn m g  ch ap
to m o n la r i  teng boMganligidan ularning o 'n g  tom onla ri  h am

3 _  3 sin  /3 . 1
tengd ir ,  y a ’ni , sin ., -  ^ 7  va s in £ =  j .

Javobi: B).

2 .3 . M ustaqil yechish uchun m asalalar

1. A /4 fiC da  5 / )  m e d i a n a /4С  to m o n n in g  yarm iga teng. 
U c h b u rc h a k n in g  5  burchagi topilsin.

A) 90°; B) 75°; C ) 105°; D ) 70°; E) 45°.

2. U c h b u rch ak n in g  ikkita burchag i m os ravishda 62° 
va 74°ga teng. U c h b u rc h a k n in g  bu b u rch ak la r id an  o ‘tka- 
zilgan b a land lik la r  orasidagi o ‘tm as  b u rch ak  topilsin.

A) 172°; B) 126°; C )  110°; D) 104°; E) 136°.
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3. U c h b u rc h a k d a  b u rc h a k la r  katta lik lari  1:2:3 kabi 
n isbatda. K a tta  to m o n n in g  uzunligi 12 sm  ga teng b o ‘lsa, 
k ich ik  to m o n  uzunligi topilsin.

A) 5; B) 10; C) 7; D) 6; E) 4 sm.

4. T o ‘g ‘ri burchak li  u c h b u rc h a k d a  g ip o ten u za  va ki­
chik  katetning yig‘indisi 27 sm ga teng. Agar katta katetning 
uzunligi 9 л/з sm  b o ‘lsa, g ip o ten u zan in g  uzunlig i topilsin.

A) 19; B) 18; C ) 20; D ) 15; E) 16 sm.

5. T en g  yonli u c h b u rch ak n in g  per im e tr i  25 sm , ikki 
to m o n in in g  ayirmasi 4  sm  va tashqi b u rch ak la r id an  bittasi 
o ‘tkir bu rch ak .  U c h b u rc h a k n in g  asosi topilsin .

A) 16; B) 17; C )  11; D ) 13; E) 12 sm.

6. U c h b u rch ak n in g  С  t o ‘g ‘ri burchagi u c h id an  A B  gi­
p o tenuzaga  CZ) balandlik  tushirilgan. A gar Z/4=30° b o ‘lsa, 
g ip o ten u za d a  hosil q il ingan  kesm ala rn ing  BD \ AD  nisbati 
topilsin.

A) | ; B )  f ; C )  f ; D )  f ; E) §.

7. T en g  yonli u ch b u rch ak n in g  per im etr i  2p, asosidagi 
burchag i a  ga teng. U c h b u rc h a k n in g  yuzi hisoblansin .

ЛХ p 2 sin 2 a  . n x  p 2 s i n  a  c o s a  . ^
A ) T + i l n a - ’ B ) ( l+ c o s a ) ! ’ C )  ^ c o s 2 « ;

D ) ( l + / ) s i n « ;  E) -̂ s i n 2 a .
1 + sm a

8. T o bg ‘ri burchakli  u ch b u rch ak n in g  yuzi 60 d m 2, p e ­
rim etri  40  d m  ga  teng. U c h b u rch ak n in g  katetlari u z u n ­
liklari topilsin.

A) 7 va 11; B ) 4 v a  1 2 ; C ) 8 v a  15; D)  7 va 13; E)  9 d m  
va 12 dm.
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9. T o ‘g ‘ri burchakli u ch b u rch ak n in g  balandligi g ipo te­
nuzani uzunliklari 18 va 32 sm  ga teng b o ‘lgan kesmalarga 
ajratadi. U c h b u rch ak n in g  yuzi hisoblansin.

A) 9; B) 10; C )  5; D ) 8; E) 6 d m 2.

10. U c h b u rch ak n in g  asosiga tush irilgan balandligi h 
ga  t e n g .  U c h b u r c h a k n i n g  a s o s ig a  p a r a l l e l  k e s m a  
u ch b u rch ak n in g  yuzini teng  ikkiga b o ‘ladi. U c h b u rc h a k ­
ning  u c h id an  sh u  k esm ag ach a  b o ‘lgan m asofa  topilsin.

A) 2A; B ) A V 2 ; C )  ^ ; D )  E) f .

11. T e n g  yonli u c h b u rc h a k n in g  yon  to m o n i  13 sm, 
yon  to m o n ig a  o ‘tkazilgan baland lik  5 sm  ga teng. U c h ­
b u rch ak  asosin ing  uzunlig i topilsin.

A) 6; B )V 2 6 ;  C ) 5; D ) V l 9 ;  E)x / i7sm.

12. Agar teng  yonli u c h b u rc h a k n in g  per im etr i  32 d m , 
o T ta  ch iz ig ‘i 6 d m  ga ten g  b o ‘lsa, u n in g  to m o n la r i  u z u n ­
liklari topilsin.

A) 13, 13 va 7; B) 9, 9 va 14; C ) 10, 10 va 12;
D )  12, 12 va 8; E) 10 d m ,  11 d m  va 11 dm .

13. T o ‘g ‘ri burchak li  u c h b u rc h a k d a  ka te t la r  7 sm  va 
24 sm  ga teng. T o ‘g ‘ri b u rc h ak n in g  bissektrisasi o ‘tkazil-  
g an .  Bu b issek tr isa  g ip o te n u z a n i  q a n d a y  u zu n l ik d ag i  
kesm alarga ajratadi?

A) 14-jy va  9 ~ ; B) 13 va 12; C ) 17 va  7.

D )  б !  va 1 8 | ;  E) з Ц  va 1 9 ± [  sm.

14. U c h b u rc h a k n in g  per im e tr i  4,5 dm  ga teng ,  b issek­
trisa esa qarshi to m o n n i  uzunlik lari 6 va 9 sm  ga teng  
b o ‘lgan kesm alarga a jra tadi.  U c h b u rch ak n in g  to m o n la r i  
topilsin.
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A) 12, 15, 18; В) 17, И ,  18; С )  14, 15, 16;
D) 18, 17, 10; Е) 12 sm , 16 sm , 17 sm.

15. 0 ‘tk ir  burchak li  u c h b u rc h a k d a  ikkita to m o n n in g  
ayirm asi 2 sm ga, bu  to m o n la rn in g  u ch in ch i  to m o n d ag i  
proeksiyalari 9 sm va 5 sm  ga teng. U ch b u rch ak  tom on la r i  
uzunliklari topilsin.

A) 12, 14, 20; B) 11, 14, 16; C )  14, 13, 17;
D) 13, 14, 15; E) 13 sm , 16 sm , 19 sm.

16. U c h b u rc h a k  to m o n la r i  uzunlik lari berilgan: 7 sm, 
11 sm , 12 sm. U n in g  eng  ka tta  m edianasi  topilsin.

A) ^ 5 ;  B) С )  у ; D) Ц З ;  E) ^  sm.

17. T eng  yonli Д ЛЯС da A B = B C = \2 .  BD  ba land lik -  
ning o ‘rtasidan MF\\BC  kesm a o ‘tkazilgan. M P  k e sm a ­
ning uzunligi topilsin.

A) 7; B) 6; C ) 4; D) 10; E) 9.

18. U c h b u rch ak n in g  asosi 60, balandligi 12, asosga 
tush irilgan  m edianasi 13 ga teng. U c h b u rch ak n in g  katta 
yon to m o n i  topilsin.

A) 37; B) 35; C )  32; D) 42; E) 45.

19. b A B C  da  BD bissektrisa o ‘tkazilgan. Agar AB= 6  
sm, BC=S  sm  va A B C  u c h b u rc h a k n in g  yuzi 12 s m 2 ga 
teng  b o ‘lsa, k A B D  va A C B D  yuzlari h isoblansin .

A) f f  va В) 8 va 4; С )  у  va у ;

D ) у  va Щ ; E) у  va у  s m 2.

20. A B C  u ch b u rch ak n in g  a, b, с to m o n la r i  a2=b2+c2+ 
+ V2 • b ‘ c m u n o sab a tn i  q an o a tlan ti rsa ,  a to m o n  q a rsh i­
sidagi bu rch ak  topilsin.
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A) 60°; В) 135°; С )  105°; D ) 75°; Е) 90°.

21. U c h b u rc h a k n in g  to m o n la r i  8 sm , 15 sm  va 17 sm  
ga teng. K atta  to m o n  qarshisidagi b u rc h ak  topilsin.

A) 45°; B) 60°; C ) 75°; D ) 90°; E) 120°.

22. T en g  yon li  u c h b u r c h a k n in g  asosi я ,  asosidag i 
burchag i 75° b o ‘lsa, u n in g  yuzi hisoblansin .

А) В) " У > . C )  я Ь / З ;

D )  а \ Ш ) . Е )  а 2(У5+1)

23. Ду4В С  ning  to m o n la r i  uzunlik lari  13 sm , 14 sm  va 
15 sm  ga teng. U c h b u rc h a k n in g  eng  ka tta  ichki burchagi 
topilsin .

2 5 1
A) arctg  2; B) arcsin  ; C )  a rccos  ^  5 D )  arcsin  ^  ;

E) a rccos  ^ .

24. A A B C d ra A B = \3  sm , A C = \4  sm , B C = \5  sm. U ning  
В u c h id an  o ‘tkazilgan b a lan d lik n in g  uzunligi topilsin.

A) 14; B) 15; C )  11; D) 10; E) 12.

25. Av45Cda A B = \3  sm , /4 C =  14 sm , B C = \5  sm. U ning 
A u ch idan  o ‘tkazilgan m ed ian an in g  uzunligi topilsin.

A) ^ 5 ;  B) C )  D ) 13 ; E) ^  sm.

26. A gar u c h b u rc h a k n in g  asosi a, u nga  yop ishgan  b u r ­
chaklari 30° va 45° b o ‘lsa, u n in g  yuzi hisoblansin .

Д) g2Vl5 ; B) a 2(V 3+2). C )  fl2(V 2+2).

D )  | » 2(V 3 - 1 ) ;  E)
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27. T o ‘g ‘ri burchakli  u c h b u rc h a k d a  ka te t la rn ing  n is ­
bati 3:2 kabi, baland lik  esa g ip o ten u zan i  sh u n d ay  ikkita 
kesm aga ajratadiki, u la rdan  birining uzunligi ikkinchisidan 
2 m  katta. G ip o te n u z a n in g  uzunligi topilsin.

A) 3,8; B) 5,1; C )  6 ,4; D) 4 ,6; E) 5,2 m.

28. A B C  u c h b u rc h a k  berilgan. U n in g  m ed ian a la r id an  
Д Л Д С ,  yasalgan. Ь А В С  va ЛЛ,/?,C, yuzlar in ing  nisbati 
topilsin.

A) 4:3; B) 2:3; C ) 3:1; D )  5:7; E) 3:5.

29. T o ‘g ‘ri burchak li  u ch b u rch ak n in g  katetlari  Z? va с 
ga teng. T o ‘g ‘ri b u rch ak  bissektrisasining uzunligi topilsin.

A) 6eV2; В) C )  D )  E )  | ^ .

30. M 5 C  da ^ 5 = 2  sm ,  5Z) m ed ian a ,  5Z)=1 sm , 
L B D A = W °.  U c h b u rc h a k n in g  yuzi hisoblansin .

A) i ( V 2  +  V5); B) | ( V 3  +  V i5 ) ;C )

D ) E) sm 2

31. Д Л 8 С  da  /1 6 = 3  sm , /1C = 5  sm , z:5 /1C=120°. BD  
bissektrisaning uzunligi topilsin .

л \ 3>/7 . 4>/7 . /^\ 3>/2 . П ч 5>/3 . p \  4л/7A) 2 ) ^ 1 у , L/) 2 > E) ^ sm.

32. M 5 C  da Z/4 bu rchak  Z .5  d an  ikki m arta  katta  
b o ‘lib, AC = b, AB=c. B C  t o m o n n in g  uzunlig i  topilsin.

A) V*2 + c 2 ; B) J l b  + c ; C )  V fc  ; D )  +  c ) ;

E) V 6 + 7 .
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33. A / l £ C d a / l C = 1 3  s m , / 1 5 + £ C = 2 2  sm , L .A B C = № \  
BC  to m o n n in g  uzunlig i topilsin .

A) 4; B) 9; C ) 8; D) 6; E) 7 sm.

34. U ch b u rch ak n in g  yuzi 5 g a  teng. Bu uchburchakn ing  
m ed iana la r i  tashkil q ilgan u c h b u rc h a k n in g  yuzi h isob ­
lansin.

A) |S ;  B) f s ;  о  1 5; D) p ;  E)

35. Ау45С n ing  AB  to m o n i  o ‘rtasida К  n u q ta  olingan. 
Л С = 6 ,  5 C = 4 ,  Z ./ lC B = 120o b o ‘Isa, C /f  k esm an in g  u z u n ­
ligi topilsin.

A) 3; B) V 7 ;  C ) V 5 ;  D ) 4,5; E) 5.

36. A gar teng  yonli u c h b u rch ak n in g  yuzi 108 s m 2, asosi 
18 sm  b o ‘lsa, u ch b u rch ak n in g  per im e tr i  topilsin .

A) 36; B) 52; C) 56; D )  42; E) 48 sm.

37. Agar u c h b u rc h a k n in g  ikkita to m o n i  4 sm  va 6 sm 
va u la r  orasidagi b u rchakn ing  tangensi 0,75 ga teng  b o ‘lsa, 
u n in g  yuzi hisoblansin .

A) 7,2; B) 7; C ) 8; D ) 9; E) 6 ,6  s m 2.

38. T o ‘g ‘ri burchak li  u c h b u rc h a k n in g  b ir  kateti  g ipo- 
te n u z a d a n  10 sm  kichik , ikk inchi k a te t idan  esa 10 sm 
katta .  U c h b u rch ak n in g  yuzi h isoblansin .

A) 480; B) 640; C) 720; D ) 600; E) 540 s m 2.

39. U ch b u rch ak  to m on la rin ing  nisbati 3:6:5 kabi. U nga 
o ‘xshash u c h b u rc h a k n in g  ka tta  to m o n i  3,6 sm  ga teng. 
B irinchi u c h b u rc h a k n in g  p e r im e tr i  topilsin .

A) 5,6; B) 7,2; C )  8,4; D ) 7,6; E) 9 ,2  sm.

40. Ь А В С  da  AD  m ed ian a  A B  to m o n  bilan 30° li, A C  
t o m o n  b i l a n  60° li b u r c h a k l a r  t a s h k i l  e t a d i .  A g a r  
AB=  л/3 sm  b o ‘Isa, A C  to m o n n in g  uzunligi topilsin.
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A) 2; В) 1,5; С )  2 ,5; D ) 3; Е) 1 sm.

41. U c h b u rch ak n in g  a, b, с to m o n la r i  я ^ / Я + с 2-  J l  be 
m u n o sab a td a  b o ‘lsa, a to m o n  qarshisidagi b u rc h ak  to p i l ­
sin.

A) 45°; B) 30°; C )  60°; D) 75°; E) 90°.

42. T o lg ‘ri burchak li  u ch b u rch ak n in g  per im e tr i  132, 
to m o n la r i  kvadratlarin ing  y ig‘indisi 6050 ga teng. U n ing  
g ipo tenuzasi  uzunligi topilsin.

A) 64; B) 65; C )  55; D) 60; E) 72.

43. T eng  yonli uchburchakn ing  asosi 30 sm , unga o ‘tka- 
zilgan balandlig i 20 sm  ga teng. Yon to m o n g a  o ‘tkazilgan 
baland likn ing  uzunligi topilsin.

A) 18; B) 22; C ) 20; D ) 24; E) 26 sm.

44. U c h b u rc h a k n in g  asosi 60 sm , u nga  o ‘tkazilgan  
baland lik  12 sm  va m ed ian a  13 sm  ga teng. Y on to m o n -  
la rdan  kattas in ing  uzunligi topilsin.

A) 40; B) 37; C ) 35; D ) 42; E) 39 sm.

45. T o 'g T i  burchak li  u ch b u rch ak n in g  per im etr i  2p va 
balandligi h  ga teng. U c h b u rch ak n in g  u ch in ch i  to m o n i  
uzunligi topilsin.

46. U c h b u rc h a k n in g  ikkitaZ> v a c  to m o n i  h a m d a  uning  
yuzi S  = -^bc berilgan. U c h b u rc h a k n in g  u ch in ch i  t o m o ­
ni uzunlig i topilsin.

A) , -Jb2 + c 3
5

be; B) \lb2 + c 2; C ) J b 2 -h c2 -  ^  be;
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47. U c h b u rc h a k n in g  ikkita to m o n i  /1 5 = 2 7  sm ,  AC=29  
sm va BC  to m o n g a  o ^ k az i lg a n  m ed ian a  26 sm ga teng. 
U c h b u rc h a k n in g  yuzi h isoblansin .

A) 2.80; B) 320; C ) 240; D ) 270; E) 260 s m 2.

48. A A B C  d a  b u r c h a k l a r  k a t t a l i k l a r in in g  n isb a t i  
l B \L A  :Z .C =  1 : 2 : 3 kabi va AC = b, A B = c  b o ‘lsa, u n in g  
BC  to m o n i  uzunligi topilsin .

A) Vc2 -  6 2 ; B) V i 2 +  с 2 ; C )  Jb c  ; D ) V262 -  c2 ;

E) yjbc2(b2 +  c2) .

49. M ^ C d a  у4 С = 6 ,  5 C = 4 ,  Z./4CB= 120° b o ‘lsa, un ing  
yuzi hisoblansin .

A) 6y[5 ; B ) 12; C ) 3 75 ; D ) б Л ; E) б Т З  s m 2.

50. A A B C d a A C = \3 s m ,A B + B C = 2 2  sm , Z /1 5 C = 1 2 0 o 
b o ‘lsa, BA to m o n  uzunlig i topilsin.

A) 18; B) 15; C )  14; D) 16; E) 12 sm.

3 - § .  AYLANA VA D O IR A

3 .1 . A sosiy tushunchalar va xossalar

A ylana  tek is l ikdag i  О n u q t a d a n  b i r  xil m a s o fa d a  
joylashgan nuq ta la rdan  iborat geom etr ik  shakldir. Berilgan 
О n u q ta  a y la n a n in g  m arkazi,  a y la n a n in g  ix t iyo r iy  A 
nuqtasin i  u n in g  m arkazi b ilan  tu tash tiruvch i OA kesm a 
esa ay lan an in g  radiusi b o ‘lib, u  o d a td a  OA= R yoki OA=r  
kabi belg ilanadi (3 .1 -ch izm a).

A y lanan ing  ikkita А \ а  В  nuqtasin i  tu tash tiruvch i AB  
kesm a aylananing  vatari (3 .2 -ch izm a),  m arkazdan  o ‘tuvchi 
A C  va tar  ay lanan ing  diametri b o ‘ladi: Л С = 2 /?  yoki /4C=2/\ 
(3 .3 -ch izm a) .
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3.1-chizma. 3.2-chizma. 3.3-chizma.

L A O B  n ing  OA va OB  to m o n la r i  ay lanan ing  radiusla- 
ridan iborat b o4ganda  u markaziy burchakd'ir (3.1 -chizm a). 
M arkaziy  b u rch ak n in g  kattaligi o ‘zi tira lgan A B  yoyning  
o ‘lchoviga teng:

U c h i  a y l a n a n in g  D n u q t a s i d a  b o ‘l ib ,  t o m o n l a r i  
ay lan an in g  D K  va D N  va tar la r idan  iborat  /.ATX/Vaylanaga 
ichki chizilgan burchak (3 .4-chizm a) deyilib, un ing  kattaligi 
o ‘zi t ira lgan  K N  yoy o ‘lchov in ing  yarm iga  teng:

A ylanaga  urinma s h u n d a y / l C t o ‘g ‘ri ch iz iq d an  iborat-  
ki, u ay lana  bilan faqat b itta  С  u m u m iy  n uq taga  egadir . A  
n u q tad an  o ‘tib, ay lana bilan ikkita 5  va Z) u m u m iy  nuqtaga 
ega b o 'lg an  t o ‘g ‘ri chiziq ay lanan ing  kesuvchisidir (3 .5- 
ch izm a) .  A C  u r in m a n in g  С  u r in ish  n u q tas id an  ay lanaga 

rad ius  o ‘tkaz i lsa ,  u u r in m a g a  p e rp e n d ik u ly a r  b o ‘ladi: 
A C l O C  (3 .5 -ch izm a) .

Tekislikda to ‘g ‘n  b u rc h ak l ix Q y  k o ord ina ta la r  sistemasi 
tan lan g a n  b o ‘lsin, О m a rk a z n in g  k o o rd in a ta la r i  (a, b), 
ay lan an in g  ix tiyoriy  n u q ta s in in g  k o o rd in a ta la r i  (x, y),  
ay lana  rad iusi  O A = R  b o ‘lsa, ay lan a  n u q ta la r i  u c h u n  
quyidagi tenglik  bajariladi:

L A O B =  vjAB. (3.1)

L K D N = \ kjKN. (3.2)

{ x - a ) 4 { y - b Y = R \ (3.3)
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3.4-chizma. 3.5-chizma.

bu ay lana  tenglam asid ir .  A y lanan ing  m arkazi k o o rd in a ­
t a l a r  s i s te m a s in in g  b o s h id a  b o ‘lsa, u n in g  te n g la m a s i  
quy idag icha  yoziladi:

H a r  q an d a y  ay lana tekislikni u nga  n isba tan  ichki va 
tashqi n u q ta la r  t o ‘p lam laridan  iborat ikki q ism ga b o ‘ladi. 
A y lanan ing  ichki q ism ida  va ay lanan ing  o ‘zida jo y la sh ­
gan  n u q ta la r  t o ‘p lam i doira deyiladi.

A y lanan ing  o ‘zi esa d o iran in g  chegarasi  b o i a d i .
D o ira n in g  AB  yoy va OA va OB  rad iuslar  b ilan  chega-  

ra langan  qismi doiraviy sektor b o ‘ladi (3 .6 -ch izm a) .
D o ira n in g  A XB XCX yoy va bu yoyga tira lgan  A XCX vatar  

b i lan  c h e g a ra la n g a n  q ism i  d o i rav iy  s e g m e n td i r  (3 .7 -  
ch izm a).

A ylana ,  d o ira ,  seg m en t ,  sek to m in g  ayrim  xossalarini 
keltiram iz.

1. B itta d o irad a  yoki teng  doira la rda:
a) agar yoylar teng  b o ‘lsa, u larga  tira lgan  va tar la r  teng  

b o ‘lib, ay lana  m ark az id an  teng  m aso fada  yotadi;

x 4 y 2= R \ (3.4)

3 .6 -ch izm a. 3 .7 -ch izm a.
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D

A

3.8-chizma. 3.9-chizma.

b) yar im  ay lan ad an  kich ik  b o ‘lgan ikkita yoy o ‘zaro  
teng  boMmasa, ka tta  yoyga tiralgan va ta r  ikkinchi vatar-  
d an  katta  va ikkinchi vatarga n isba tan  ay lana  m arkaziga  
yaqin  yotadi.

A ylanan ing  ichida o lingan  M  nuq tadan  AB  va ta r  va 
CD d ia m e tr  o ‘tkazilgan b o ‘lsa, va ta r  q ism larin ing  k o ‘- 
paytm asi d ia m e tr  q ism larin ing  k o ‘pay tm asiga  teng  (3.8- 
ch izm a):

MA • M B = M C  • MD. (3.5)

3. Radiusi R ga teng  b o ‘lgan ay lanan ing  ich ida  yotuv- 
chi b iro r  К  n u q tad an  va tar la r  o ‘tkazilgan b o ‘lsa, h a r  bir 
v a ta r  q ism la r in in g  k o ‘p a y tm as i  o ‘zg a rm as  m iq d o r  va 
q iym ati  R2- O k 2 ga teng  (3 .9 -ch izm a):

A K -  KB= C K ' KD=... = R 2- O K 1. (3.6)

4. A ylana  tashqarisidagi M  n u q tad an  ay lanaga MA 
u rin m a va M C B  kesuvchi {M B —  kesuvch in ing  tashqi
qismi, B C  — ichki q ism i)  o ‘tkaz i lgan  b o ‘lsa, u r in m a
uzunlig in ing  kvadrati kesuvch in ing  o ‘zi va un ing  tashqi 
q ism in ing  ko 'pay tm asiga  teng  (3 .10 -o  ch izm a):

MA2= M C  • MB. (3.7)

A gar P  n u q tad an  ay lanaga ikkita kesuvchi o ‘tkazilgan 
b o ‘lsa, kesuvch in ing  un ing  tashqi qism iga k o ‘paytm asi 
o ‘zgarm as  m iq d o r  b o ‘ladi (3 .10-Z? ch izm a):

PA - PB = P D - PC
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a b
3.10-chizma. 3 .11-chizma.

5. A ylana tashqarisidagi N  n u q ta d a n  ikkita A P v a  N Q  
ur in m a o vtkazish m um kin ,  u lar hosil qilgan burchak
aylanaga tashqi chizilgan burchak deyiladi va un ing  kattaligi 
katta  va k ichik yoylar kattaliklari ay irm asin ing  yarm iga 
teng  (3 .11-ch izm a):

6. A ylananing ЛВ  va CD vatarlari un ing  ichidagi P  
n uqtada  kesishsa, bu  vatarlar orasidagi burchak quyidagicha 
top ilad i (3 .12 -ch izm a):

7. A y lanan ing  /15  va ED  vatarlari un ing  tashqarisidagi 
С  n u q tad a  kesishsa, va tar la r  orasidagi /LACE  n ing kattaligi 
quy idag icha  top ilad i ( 3 . 13-chizm a):

L P N Q =  \  ( u  Q C P -  u  QM P). (3.8)

L A P C = \ { v A C + kjDB). (3.9)

Z.ACE= -^(kjB D - u AE). (3.10)

3 .12 -ch izm a. 3 .13-chizm a.



3.14-chizma. 3.15-chizma.

8. A y lanan ing  u rinm asi  va vatari orasidagi b u rc h a k ­
ning kattaligi b u rc h ak  to m o n la r i  orasidagi ay lana  yoyi 
kattaligining yarm iga teng (3 .14 -ch izm a):

L A B C = \ v B I C .  (3.11)

9. Radiusi R ga teng  b o ‘lgan ay lanan ing  uzunligi

L = 2 n R  (3 .12)

fo rm ula  b o ‘y icha topiladi.
10. 0 ‘lchovi n° ga teng  b o ‘lgan yoyn ing  uzunligi

d  = 2- £ f  (313)

fo rm ula  orqali  topiladi.
11. Radiusi R ga teng  b o ‘lgan d o iran in g  yuzi

S = n R 2 (3 .14)

fo rm ula  orqali h isoblanadi.
12. /7°o‘lchovli doiraviy sektoming yuzi (3.15- chizma)

(3.15) 
360° v

fo rm ula  b o ‘y icha h isoblanadi.
13. D oiraviy  seg m en tn in g  yuzi

(3 .16)

fo rm ula  b o ‘y icha h isoblanadi.
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3 .2 . M avzuga doir m asalalar

1. A y la n a n in g  m ark a z iy  b u rch ag i  100°, u t i ra lg an  
yoyn ing  uzunligi 10 sm b o ‘lsa, ay lanan ing  radiusi topilsin  
( л = 3  deb  qabu l q ilinsin).

A) 5; В) 6 ; C )  4; D) 3; E) 4,5 sm.

2. /45 vatar  aylanani ikkita yoyga ajratadi. Bu yoylarning 
nisbati 4:5 kabi. K a tta  yoyning  ixtiyoriy nuq tas idan  AB  
v a ta r  q an d a y  b u rc h ak  ostida  k o ‘rinadi?

A) 80°; B) 75°; C ) 90°; D) 85°; E) 70°.

3. Uzunlig i бл/З ga teng  b o 'lg an  va ta r  120° ga teng 
b o ‘lgan yoyni to rt ib  turad i.  A y lanan ing  uzunligi topilsin.

А) Юл; В) 8л ;  С )  15л; D ) 9л ; Е) 12л.

4. Aylananing m arkaziy burchagi 60°, u  tiralgan yoyning 
uzunligi 10 sm  ga teng  b o ‘lsa, ay lanan ing  radiusi topilsin.

A) f  ; B) 1 5 ; C )  f  ; D ) f  ; E)

5. A y la n a n in g /45  vatari o ‘zi ajratgan yoylardan birining 
ixtiyoriy nuqtasidan  80° li bu rch ak  ostida k o ‘rinadi. /1 va 5  
nuqtalar bilan chegaralangan yoylarning kattaliklari topilsin.

A) 160° va 200°; B) 150° va 220°; C )  140° va 220°;
D ) 135° va 225°; E) 180° va 120°.

6 . A y lanan ing  12>/2 ga teng  vatari 90° li yoyga t i ra l­
gan. A y lanan ing  uzunligi topilsin.

А) 12л; В) 18л; С ) 20л; D ) 24л; Е) 28л.

7. Radiusi 1 ga teng  ay lana  u c h ta  yoyga b o ‘lingan, 
ularga m os m arkaziy  b u rch ak la r  1, 2 va 6 ga proporsional.  
Eng ka tta  yoyn ing  o ‘lchovi topilsin.

A) 5; В ) 2 я ; С )  D) E) 4f  .
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8 . Radiusi 5 sm ga teng  b o i g a n  ay lan ad a  uzunligi 8 sm 
ga teng  b o ‘lgan v a ta r  o 'tk az i lg a n .  A y lana  m ark az id an  
va targacha boMgan m asofa  topilsin.

A) 3; B) 1,5; C )  2; D) 4; E) 2,2 sm.

9. Radiusi /?= 15 sm  b o ‘lgan d o irad a  M  nu q ta  o lingan  
va ushbu  n u q tad an  uzunligi 18 sm  ga teng  b o ‘lgan va ta r  
va d ia m e tr  o ‘tkazilgan. M  n u q tad an  d o ira  m arkazigacha  
b o ‘lgan masofa 13 sm  ga teng. M  nu q ta  vatarn i q an d ay  
uzunlik lardagi kesm alarga ajratadi?

A) 13 va 5; B) 7 va 11; C) 9 va 9; D ) 14 va 4; E) 10 va 
8 sm.

10. A ylanaga  tegishli  b o ‘lm ag an  Л n u q ta d a n  unga 
u r in m a  va kesuvch i o ‘tkaz i lg an .  A n u q ta d a n  u r in ish  
n u q ta s ig ac h a  b o ‘lgan m asofa  16 sm , kesu v ch in in g  ay la ­
na b i lan  kesishish n u q ta la r id a n  b ir ig ach a  b o ‘lgan m asofa  
32 sm  ga teng .  A gar u n in g  m ark a z id an  k esu v ch ig ach a  
b o i g a n  m aso fa  5 sm  ga teng  b o 6Isa, ay lan a n in g  radiusi 
top ils in .

A) 12; B) 13; C ) 14; D) 10; E) 11 sm.

11. Bitta n u q ta d a n  aylanaga ikkita u r in m a  o lk a z i lg a n .  
U r in m a n in g  uzunligi 12 sm , urin ish  nuq ta lar i  orasidagi 
m asofa 14,4 sm  ga teng b o l s a ,  ay lanan ing  radiusi topilsin.

A) 5; B) 8,5; C ) 7; D) 8 ; E) 9 sm.

12. 60° ga teng  b o i g a n  b u rch ak k a  ikkita o ‘za ro  tashqi 
u r ingan  ay lana  ichki chizilgan. K ichik  ay lan an in g  radiusi 
r  ga teng  b o l s a ,  katta  ay lanan ing  radiusi topilsin.

A) 2 r ;  B) ^ ; C )  3/*; D ) 2 ,5 r ;  E) 1,5/*.

13. Burchagi 120° ga ten g  b o i g a n  do irav iy  sek to rga  
ichki d o ira  ch iz ilgan . Berilgan d o i ran in g  radiusi R  ga 
teng  b o l s a ,  yangi d o iran in g  radiusi topils in .
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A) 2 Я; В) fl( Л  -  Л ); С )  Я Л  ( 2 -  Л ); D) /? (3 -  Л ); 

Е) 1,5/?.

14. D o iran in g  yuzini 96% ortt ir ish  u ch u n  un ing  ra d iu ­
si ni n ech a  p rosen t  o rt t ir ish  kerak?

A) 45% ; B) 15%; C ) 20% ; D) 35%; E) 40%.

15. Radiuslari /-,=6 sm , r = l  sm , r 3=8  sm  b o ‘lgan 
ay lan a la r  ik k itad an  o ‘za ro  u r in ad i .  U ch la r i  bu  ay lan a la r  
m a rk a z l a r id a  j o y la s h g a n  u c h b u r c h a k n i n g  y u z in i  h i -  
soblang .

A) 90; B) 78; C )  56; D) 42; E) 84 s m 2.

3 .3 . M avzuga doir m asalalarning yechimlari

1. B e r i l g a n .  ( /? ,0 )  ay lana ,  L A O B = \№ ° , AB=  10 sm. 
( я = 3  deb  qabul q ilinsin).

/? t o p i l s i n  ( 3 . 3 .1 - ch izm a).

Y e c h i l i s h i .  Aylana yoyining kattaligi 360°, ay lan a ­

ning  Г  li burchagiga m os kelgan yoyn ing  uzunligi 
ga teng. Shartga ko‘ra m ar-  a

kaziy b u rch ak  100°ga ten g -  
ligidan, AB  yoyn ing  uzunligi 
InR  
360° 100° bo iad i.  Olingan ifo-

dalarni tenglashtirib , /?ga nis­
ba tan  teng lam an i yecham iz :

2яК
360° 1 0 0 ° =  10 ,

2-3/?
36

/? =  у  = 6  sm .
3 .3 .1 -  chizm a.

В
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2. B e r i l g a n .  { R ,0 )  ay lana ,  kjA D B  : V /4 C 5 = 4 :5 ,  
C G uA  CB.

L A C B  t o p i l s i n  (3 .3 .2 -ch izm a) .

A

С

В

3 .3.2-chizma.

Y e c h i l i s h i .  Aylana yoyi­
ning kattaligi 360° ga teng yoki 
kjABC+^j ADB=?>6Q0. S hartga  
k o ‘ra, kjADB={A\5) u ACB. U 
h o ld a  v A C B + ( 4 : 5 ) u A C B =  
=  360° ,  (9 :5 )  v A C £ = 3 6 0 ° ,  
u A C B = ( l : 9 ) - 5 - 3 6 0 o=200° va 
u A Z ) 5  =  ( 4 : 5 ) 2 0 0 ° =  1 6 0 ° ,  
Z .A C ^ ichki ch izilgan b o ‘lgan- 
ligidan, Z A C 5 = ( l : 2 ) u A DB= 
=  ( 1:2) • 160o=80°.

3. B e r i l g a n .  (R, O) ay lana ,  Z.A0 5 =  120°, А 5 = б  V 5 . 

Aylana uzunligi / . t o p i l s i n  (3 .3 .3 -ch izm a) .

Y e c h i l i s h i .  OA=OB=R.  D e m a k ,  A A 0 5 teng  yonli 
va  u n in g  a so s id ag i  b u r c h a k l a r  t e n g ,  y a ’n i  L O A B -

=  Z A 5 0 =  ^  (180°— 120o)=30°. A A 0 5  u c h u n  s inus la r  teo -

rem asini (2 -§ ,  8 -xossa) yozam iz:

3 .3 .3 -  chizm a.

OA 

sin 30c

AB

В

R
sin 30° 

bu yerdan

sin 120° 

6V3
sin(90°+30°)

о  _  6>/3 sin 30‘ 6-УЗ-1/2 сA --------------——--- =   1—  =  О.
cos 30° V 3 /2

60



D e m a k ,  ay lanan ing  uzunligi:  1 = 2 л К = \2 л .  

Javobi: E).

4. B e r i l g a n .  (R, 0 )  ay lana ,  £A O B = 60°, kjA B  u z u n ­
ligi 10 sm.

O A = R  t o p i l s i n  (3 .3.4- 
ch izm a) .

Y e c h i l i s h i .  O A = O B= R  
a y la n a n in g  ra d iu s i .  A y la n a  
yoyi kattalig i 360° ga teng , 
dem ak  AB  yoyn ing  uzunlig i 
ay lana  uzun lig in ing  1/6 q is­
miga teng. S hunga asosan 10= 
= ( 1/ 6) • 2л /?  tenglam ani tuza- 
miz. Bu yerdan  R=6  • 1 0 /2 л =  
= 3 0 /л .

A

3 .3 .4 - chizma.

5. B e r i l g a n .  (R.O)  ay lana , 
£ А С В = Ш .

A B  va A C  В  yoylar t o ­
p i l s i n  (3 .3 .5 -ch izm a) .

Y e c h i l i s h i .  L A C  В  
ichki chizilgan burchak  b o ‘l- 
gan lig idan  v /1 5 = 2  • L A C B -  
= 2  • 80°=  160°. Ikk inch i  yoy: 
u A C B = 3 6 0 o - 160° =  2 0 0 °  
b o ‘ladi.

Javobi: A). 3 .3 .5 -  chizm a.
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6 . B e r i l g a n .  {R ,0 )  aylana, /4 5 = 1 2  V 2 ,  Z./1 0 5 = 9 0 ° .  

v L t o p i l s i n  (3 .3 .6 - chiz-

3.3 .6 - chizma.

m a).

Y e c h i l i s h i .  ( 3 . 1 2 )  
fo rm u la d a n  fo y d a lan am iz .  
k A O B  t o ‘g ‘ri burchak li  va 
teng yonlid ir  ( 0 / 1 = 0 5 =  5 ) ,  
undan  5  =  /1 5  • s i n 4 5 °  =

=  1 2 x/2 - ^  =  12 va 5  =  

= 2 j t  • 1 2 = 2 4 я  b o i a d i .

Javobi: D).

7. B e r i l g a n .  ( 5 , 0 )  aylana, 5 = 1 ,  L A O B : L B O C \  
: /1/ 1 0 0 = 1:2 :6 .

u / l C  n ing  uzunligi t o p i l s i n  (3 .3 .7 -ch izm a) .

A Y e c h i l i s h i .  A ylana u zu n li­
gi I n R  ni u n in g  kattaligi 360°ga 
b o l i b ,  Г  li m arkaziy  b u rchakka  

5  m os kelgan yoyning  uzunligini to -

Pamiz: B e r i lg a n -

lardan L A 0 B = a  b o ls a ,  L B 0 C = 2 a  
va L A O C - в а  b o i a d i .  N a ti jad a ,  
a + 2 a + 6 a = 3 6 0 °  ten g lam an i  hosil 
q i l a m iz  va u n i  y e c h ib ,  a = 4 0 °  
ekanlig ini o lam iz. Eng katta  m a r ­

kaziy b u rch ak  6 • 40 o=240° ga teng  ekan , u nga  m os kelgan 

yoyn ing  uzunligi Jgo7 ' 240 = ^  b o ia d i .

Javobi: E).

3.3 .7 - chizma.
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8 . B e r i l g a n .  {R ,0 )  ay lana ,  R=5  sm , /4 5 = 8  sm.

d (0 ,A B )= h  t o p i l s i n  (3 .3 .8 -ch izm a) .

Y e c h i l i s h i .  A 0 =  0 B =  R 
b o ‘lgani u c h u n ,  & AO B  ten g  
yonli.  О n u q ta d a n  A B  va ta rga  
CD  p e rp e n d ik u ly a r  OD  o ‘t-  
kazsak, u m e d ia n a  h am  b o ‘-

ladi: A D= DB= ^ A B = ^  • 8 =

=  4 sm . P ifag o r  teo rem as ig a  
(2 -§ ,  7 -x o ssa )  a so sa n :  h =
= J o b 1 - 0 D ! ,h  = = 3

Javobi: A).

sm.
3.3.8-chizm a.

9. B e r i l g a n .  ( 5 , 0 )  ay lana , /1 5 = 1 8  sm, OA=R=  
=  15 sm , M e AB, M 0 = \ 3  sm .

MA, M B  t o p i l s i n  (3 .3 .9 -ch izm a) .

Y e c h i l i s h i .  A y lanan ing  
A B  va CD  vatarlari  M  n u q ta ­
da  kesishadi va (3.5) xossaga 
asosan, MA  • M B= C M  • MD. 
Bu y e rd an  C D = 2 5  yoki CD= 
=  2 • 15 =  30 sm, O C = R  =
=  15 sm, M O =  13 sm  va shu-  
n in g  u c h u n  C M =  1 5 - 1 3  =  
= 2  sm, A / Z ) = 3 0 - 2 = 2 8  sm . 
N o m a ’lum MA va M B  m iq -  
dorlarga n isbatan  teng lam ala r  
s is tem asin i yozam iz:

3.3 .9- chizma.

MA  +  M B  =  2 • 28, _ f ( 1 8  -  х)л: -  56,

MA  +  M B  =  18. ^  [MA  =  1 8 - А 75,Л /5  =  х Л
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U 2 - 1 8 . x +  56 =  О,

^  \M A  =  1 8 - x .

K vadrat ten g lam an in g  d isk rim inan ti  D =  182- 4  • 5 6 =  
=  3 2 4 - 2 2 4 =  100 b o ‘lgan lig idan ,  u  ikkita  x ,= 4 ,  x 2= 1 4  
ildizga ega. D e m a k ,  А /Л =14 sm , A/B= 1 8 - 4 =  14 sm . 
(Л/Л= 14 sm , M B - А  sm).

Javobi: D).

10. B e r i l g a n .  { R ,0 )  a y la n a ,  Л 5  u r in m a ,  A B -  
=  16 s m ^ A 'C —kesuvchi, Л С = 3 2  sm , ODl AC, OD=5 sm.

R radius t o p i l s i n  (3 .3 .10-chizm a).

В  A Y e c h i l i s h i .  4-xossaga
aso san :  A B 2 =  A C  • A K .
A K = x  d eb  b e lg i lay m iz ,  u 
holda K C = 3 2 - x  b o ‘lad i.  
S o ‘ngra, 162=32Л Л ' te n g la ­
m an i  y ec h am iz :  x = 8  sm .  
N a t i j a d a  К С  =  32 -  8 =  
= 2 4  sm  ekanlig in i o lam iz . 
О  m arkazn i  A' va С  n u q ta ­
lar b ilan  tu tash tiram iz .  N a ­
t i ja d a  A.KOC  t e n g  y o n l i  

u c h b u r c h a k n i  h o s i l  q i l a m iz ,  u n d a  OK= O C =  R  va

K D = ^  • 2 4 =  12 sm . T o ‘g ‘ri b u r c h a k l i  A K O D  d a n :  

OK1= K D 2+ OD2 yoki fi2=  1 22+ 5 2, A2=  144 +  2 5 =  169, 

R=  V169 = 1 3  sm.

Javobi: B).

11. B e r i l g a n .  ( R ,0 )  aylana, /4 5 = 1 2  sm, AC=AB,  
5 C = 1 4 ,4  sm.

R radius t o p i l s i n  (3 .3 .11- ch izm a) .

64



Y e c h i l i s h i .  0  a y la n a ­
ning  m ark az i  b o ‘lsa, OB=  
= O C = R  u n in g  r a d iu s id i r .  
D em ak ,  A O B C  te n g  yon li  
bodganligi sababli O /fb a lan d -  
lik m ed ian a  h am  b o ‘ladi va 
B K = K C = 1,2 sm. A B  va A C  
l a r /1 n u q tad an  berilgan ayla­
naga o ‘tkaz ilgan  ikkita u r in ­
m a b o ‘lganlig idan , u larn ing

В A

1

3 .3 .11- chizma.

uzunliklari teng b o ‘ladi, y a ’ni
AB=AC .  T o ‘g ‘ri burchak li  A A B K d an  Pifagor teo re m as i­
ga (2 -§ , 8-xossa) asosan, A K 2= A B 2- B K 2= \ 2 2—{1,2)2= 
=  1 4 4 -5 1 ,8 4 = 9 2 ,1 6 ,  ^ ^ = 9 , 6  sm  b o i a d i .

OK=h  deb  belgilaymiz. T o ‘g ‘ri burchak li  A O B K  d an  
R 2- / z 2= ( 7 ,2 )2 tenglikni o lam iz. (3.7) dan: AB2= A E  • A F  
fo r m u la  0 ‘r in l i ,  lek in  A E = A K +  OK+ O E = 9 ,6  + h + R, 
A F + A O - R = A K + h - R .  U h o ld a  A B 2 = ( 9 ,6  + h -  R).  
(9 ,6 + h + R )= (9 ,6 + h )2- R 2, AB= 12, R2=h2+1,22 q iy m at-  
larni oxirgi tenglikka q o ‘yam iz: 1 4 4 = (9 ,6 + /? )2- 7 , 2 2- / z 2, 
1 4 4 = 9 2 ,1 6  + 1 9 , 2/г + Л 2- 5 1 , 8 4 - Л2, 19,2/?= 1 4 4 - 4 0 ,3 2  =

=  103,68, h=  - ^ |L2~ = 5 ,4 .  A y lanan ing  radiusini topam iz:

/?2= 5 ,4 2+ 7 , 2 2= 5 1 ,8 4 + 2 9 ,1 6 = 8 1 ,  R=9  sm.

Javobi: E).

12. B e r i l g a n .  Z.AOB=60°. (r, K{) — kich ik  aylana 
va {R, K) — katta  aylana.

/? t o p i l s i n  (3 .3 .12 -ch izm a).

Y e c h i l i s h i .  B urchakka  ichki ch iz ilgan  ay lanan ing  
m a rk a z i  b u r c h a k n i n g  b i s s e k t r i s a s id a  y o tg a n l ig id a n ,  
/-KOA=?>0o. К  va Kx m os  ravishda, ichki ch iz ilgan  katta  
va k ichik ay lana larn ing  m arkazlari  b o l s i n .  Bu n u q ta la r ­
d a n  b u r c h a k n i n g  OA t o m o n i g a  p e r p e n d i k u l y a r l a r
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3.3 .12- chizma.

R + r = 2 R -2 r ,  R=3r. 

Javobi: C).

o ‘tkazam iz :/1,/f, J_ С Ц , 
A K l O A  va  s h a r t g a  
k o ‘ra, A {K{=r, A K = R  
hamda K F -  R - r ,  
K K { = R + r ,  a g a r  
KlF\\AAl boMsa. T o kg ‘ri 
burchakli AKK^F  d an

KF= KK{ • sin30°= ^  KK{ 

yoki R - r =  ^ ( / ^ + r ) ,

13. B e  r i I g a  n. (Л, OAB) doiraviy sektor, / .A 0 B = \2 ( )  ,

A

3 .3 .13- chizma.

r  = ( R - r ) £ ,  г + й .

. Л я  я Л ( 2- Л )
y o k l  2 ^ 7 3  "  4 - 3  ’

Javobi: С).

(г. О ,)—ichki ch izilgan doira .

r  t o p i l s i n  ( 3 . 3 . 13 -  
ch izm a) .

Y e c h i l i s h i .  OA i c h k i  
c h i z i l g a n  a y l a n a g a  u r i n m a  
b o ‘lganligi u c h u n  O A l O {K. 
S hun ing  u ch u n ,  A 0 0 XK  t o ‘g ‘ri 
burchakli va А К О А ^ б О 0. U 
holda 0 ^ К = 0 0 { sin 60° yoki

0A = R , 0 lK= rva  
0 0 { = R - r  b o ‘lad i.  D e m a k ,

r = Y  R > '■(1 +  ф  =  4 ' л

f= /?V 3(2-V 3).
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3 .3 .1 4 -ch izm a .

14. B e r i l g a n .  ( O r R) b ir inchi d o ira ,  ( 0 , . ^ + x )  ik­
k inchi d o ira ,  S r  S2 yuzlar ,  5 2 = 1 ,9 6 5 ,.

x  t o p i  I s  i n  (3 .3 .1 4 -ch izm a) .

Y e c h i l i s h i .  Berilgan d o iran ing  radiusi R, yangi 
d o iran ing  radiusi R + x  boMsa, u larn ing  yuzlari,  5 , = я / ? 2, 
S2= n (R + x)2 bo 'lad i.  U ho ld a  5 , = я /?2 yuz 100% b o ‘lsa, 
S 2= n ( R + x ) 2 y u z  196% ni ta sh k i l  q i lad i .  P ro p o rs iy a  
tuzam iz :

j iR2-  100% 
я ( / ? + х ) 2-  196%.

Bu proporsiyada o ‘rta h ad la r  ko 'pay tm asi  chetki had lar  
k o ‘paytm asiga  teng: \ % x R 2= n (R + x)1 • 100. Bu kvadrat 
ten g lam an i  x  ga n isbatan  yecham iz:

(/? +  X)Z = 1 Ю Г ’ Л +  Д: =  1̂ ’ x  =  =  =

= 0 ,4  R. D em ak ,  rad iusn i 40% ga o rtt ir ish  kerak.

15. B e r i l g a n .  ( r p  O ,) ,  ( r 2,  0 2), ( r 3, 0 3) — o ‘zaro
u r i n a d i g a n  a y l a n a l a r ,  0 , 0 , 0 , — u c h l a r i  a y l a n a l a r  
m arkazlarida  joy lashgan  uchburchak .



^о,020з h i s o b l a n ­
s i n  ( 3 .3 .15-chizm a).

Y e c h i l i s h i .  Aylana­
lar o ‘za ro  uringani u ch u n  
u c h b u rc h a k n in g  t o m o n ­
lari ni radiuslar yordam ida 
top ish  m u m k in :  0 {0 2= 
= Г| +  /-2 =  6 +  7 =  1 3 s m ,  
0 \ r  , +  r  3=  14 s m ,  
0 20 3=  r 2+ r 3=  15 s m .  
A 0 1d 20 3n ing  yuzini G e -  
ron form ulasi y o rd am id a  
hisoblaymiz:

/) =  1 ( 1 3 + 1 4  +  15) =  21 sm  va 5  =  Л 1 - 8 - 7 - 6  = 7 - 3 x  

x 4 = 8 4  sm 2.

Javobi: E).

3 .4 . M ustaqil yechish uchun m asalalar

1. A, B, C a y la n a d a g i  n u q ta la r  va / .ABC=30°.  A y lan a ­
n ing  d iam etr i  20 sm  ga teng  b o ‘lsa, / IC v a ta rn in g  uzunligi 
topilsin.

A) 8 ; B) 10; C ) 12; D ) 6 ; E) 9 sm.

2. A B  d i a m e t r n i n g  u c h id a n  A C  v a ta r  o ‘tk a z i lg a n  va 
bu v a ta r  y a r im  ay lan a n i  k a t ta l ik la r i  2:3 n isb a td a  b o ‘lgan 
2 q ism g a  b o ‘lad i.  A B C  u c h b u r c h a k n in g  b u rc h a k la r i  t o ­
pils in .

A) 40°, 50°, 90°; B) 30°; 60°; 90°; C ) 32°, 58°, 90°;
D ) 36°, 54°, 90°; E) 35°; 55°; 90°.

3 .3 .15- chizma.
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3. Ikkita d o ira  rad ius lar in ing  nisbati 1:2 kabi. K a tta  
do ira  ay lanasin ing  uzunligi 8 л/л ga teng. K ichik do iran ing  
yuzi hisoblansin .

A) 4; В) 6 ; C ) 3; D ) 2,5; E) 5.

4. Ikkita d o ira  yuzlar in ing  nisbati 1:16 kabi. K ichik
4

d o iran ing  radiusi я  ga teng b o ‘l ^ ,  katta doira  aylanasining 
uzunligi topilsin.

A) 40; B) 36; C) 38; D ) 42; E) 32.

5. A y lanan ing  uzunligi 8 л  V I  ga teng  b o ‘lsa, 120° ga 
teng  b o i g a n  yoyga tiralgan va ta rn ing  uzunligi topilsin.

A) 16; B) 18; C )  12; D) 10; E) 14.

6 . D o iran in g  yuzi 6 ,2 5 л  ga teng. Bu d o irad a  uzunlig i 3 
ga te n g  b o i g a n  v a ta r  o ‘tk az i lg an .  D o ira  m a rk a z id a n  
va targacha  b o i g a n  m asofa  topilsin.

A) 3; B) 2; C )  2,5; D) 1; E) 4.

7. M arkazi О n u q tad a  b o i g a n  ay lanada  ЛВ  va ta r  va 
OD  radius o lk a z i lg a n  va u la r  С  n u q tad a  kesishadi h am d a  
A B l C D ,  OC=9, CD=32. V a ta rn ing  uzunlig i topilsin.

A) 60; B) 85; C ) 80; D ) 75; E) 90.

8 . Radiusi 8 sm  ga teng  a y l a n a n in g /1 nuq tas idan  ikkita 
o ‘za ro  t e n g / 1 5 v a  va ta r  o lk a z i lg a n .  V a ta r la r  orasidagi 
b u rc h a k  60° ga te n g  b o l s a ,  a y la n a  m a rk a z id a n  B C  
vatargacha  b o i g a n  m asofa  topilsin.

A) 3; B) 4,5; C )  5; D )  4; E) 6 sm.

9. Aylanaga A n u q tad a  A B  u r in m a  o lk a z i lg a n .  AB=5  
va  A  n u q tad an  ay lanan ing  О m arkazigacha  masofa S j l g a  
teng  b o l s a ,  ay lanan ing  radiusi topilsin .

A) 5; B) 4; C) 6; D) 3; E) 7.
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10. M arkazi 0  n u q tad a  b o i g a n  ay lanada  A B  d iam e tr  
va B C  va ta r  o ik a z i lg a n .  Agar /-AOC=60°  b o i s a ,  / .A B C  
topilsin.

A) 60°; B) 48°; C ) 36°; D ) 45°; E) 30°.

7,2
11. Radiusi ~  ga teng b o i g a n  ay lanada  kattaligi 100° 

ga teng  b o i g a n  yoyn ing  uzunligi topilsin.

A) 5; B) 3; C ) 4; D ) 6 ; E) 4,5.

12. D o iran in g  yuzi 48тг ga teng. M arkaziy  b u rch ak  120" 
ga teng  b o i s a ,  u nga  m os va tarn ing  uzunligi topilsin.

A) 12; B) 10; C ) 13; D) 15; E) 14.

13. M arkazi О n u q tad a  b o i g a n  aylanadagi В  n u q ta ­
d an  BA vatar , A n u q tad an  ay lanaga A C  u r in m a  o i k a z i l ­
gan. A gar / .BAC=35°  b o i s a ,  A O B  topilsin.

A) 50°; B) 70°; C )  60°; D ) 80°; E) 55°.

14. A y la n a n in g /4# va CD vatarlari A- nuq tada  kesishadi. 
A g a r /1 5 = 2 2  sm , CK=S  sm , D K = \2  sm  b o i s a ,  A K  va BK  
kesm ala r  topilsin.

A) 3, 19; B) 5,5 , 16,5; C ) 4, 18; D ) 6 , 16; E) 5 ,17 sm.

15. A y lan ad a  A B  d iam e tr ,  B C  va tar ,  /1 5 = 2 0  sm , 
LAB C = 15°  b o i s a ,  m arkaz iy  Л О С  b u rc h ak k a  m os kelgan 
yoyn ing  uzunligi topilsin  ( я = 3  d eb  olinsin).

A) 32; B) 30; C) 26; D) 24; E) 25 sm.

16. Ikkita aylana uzunliklarining nisbati 4  ga teng  b o is a ,  
m os  d o ira la r  yuzlar in ing  nisbati topilsin.

A) 16; B) 15; C) 17; D) 18; E) 19.

17. Radiusi 8 sm  ga teng b o ig a n  ay lanada uzunligi 8 sm 
b o i g a n  v a ta r  o ik a z i lg a n .  V a ta r  tira lgan  yoyn ing  uzunligi 
topilsin.
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18. x 2+ y 2- 4 x + 6 y - 3 = 0  ay lan an in g  radiusi topilsin .

A) 3; B) 4; C )  5; D) 2; E) 6 .

19. x 2- 6 x + y 2- 8 y = 0  ay lana  m arkaz in ing  k o o rd in a ta ­
lari topilsin.

A) ( - 3 ;  - 4 ) ;  B) ( 3 ; - 4 ) ;  C )  ( - 3 ;  4);
D) (3; 4); E) ( - 3 ;  0).

20. Berilgan / 4 ( - l , 3 ) ,  5 ( 0 , - 2 ) ,  C (3 , l )  n u q ta la rd an  
qaysilari x 2- 2 x + > ,2+4>’+ 4 = 0  ay lanaga tegishli?

А) А; В) С; С )  A, C; D ) А, В; E) B.

21. A ylanan ing  b itta  n u q tas id an  radius va uzunligi unga 
teng  b o ‘lgan v a ta r  o ‘tkazilgan . U la r  orasidagi b u rch ak  
topilsin.

A) 60°; B) 45°; C )  75°; D) 30°; E) 90°.

22. A ylananing bitta nuqtasidan  uzunligi un ing  radiusiga 
te n g  b o ‘lgan  ikk ita  v a ta r  o ‘tk az i lg an .  U la r  o ra s id ag i  
b u rch ak  topilsin.

A) 30°; B) 60°; C )  120°; D ) 90°; E) 150°.

23. A ylana ichidagi n u q ta d a n  ay lanagacha  eng  qisqa 
m asofa 6 sm , eng  katta  m asofa  12 sm  b o i s a ,  ay lanan ing  
radiusi topilsin.

A) 8 ; B) 9; C )  6 ; D) 10; E )  12 sm.

24. A y lanan ing  tashqarisidagi n u q tad an  ay lanagacha  
b o i g a n  eng  q isqa m asofa  7 sm ,  eng ka tta  m asofa  23 sm 
b o i s a ,  ay lanan ing  radiusi topilsin .

A) 6; B) 10; C) 7; D) 8; E) 9 sm.



25. Radiusi 4 sm ga teng  b o ‘lgan ay lanada  o £zaro  teng 
b o ‘lgan A B = A C = B C  va ta r la r  o ‘tkazilgan. A ylana m a r ­
kaz idan  va tar la rgacha  b o ‘lgan m asofa lar  topilsin.

A) 3; B) 1,5; C )  1; D) 2 ,5; E) 2 sm.

26. A ylana m ark az id an  4  sm  m asofada  o 'z a ro  p e r p e n ­
d ikulyar b o i g a n  ikkita v a ta r  o ik a z i lg a n ,  u la rd an  biri 12 
sm  ga  t e n g .  K e s is h is h  n u q t a s i d a  b u  v a t a r  q a n d a y  
uzunlikdagi kesm alarga ajraladi?

A) 3, 9; B) 1,5, 10,5; C )  2, 10; D) 1, 12; E) 2, 11 sm.

27. A ylananing vatari d iam e tr  bilan 30° li burchak  tashkil 
qiladi va kesishish nuqtasi d ia m e tm i  uzunliklari 2 sm  va 10 
sm  b o i g a n  k e s m a la rg a  a j r a ta d i .  A y lan a  m a rk a z id a n  
va targacha  b o i g a n  m asofa  topilsin.

A) 2; B) 3; C ) 2,5; D) 4; E) 4 ,5  sm.

28. R ad iu s i  5 sm  b o i g a n  a y la n a  ta sh q a r is id a g i  P 
nuqtadan  ikkita urinm a o ik az i lg an  va u lar orasidagi burchak 
60° ga teng . P  n u q tad an  ay lan a  m arkazigacha  b o i g a n  m a ­
sofa topilsin.

A) 12; B) 10; C) 9; D )  13; E) 8 sm.

29. O i c h o v i  90° ga teng ,  radiusi 4 sm  b o i g a n  yoyning  
o ‘rtasi К  d an  yoyga u r in m a  o ik a z i lg a n .  Y oyning  chetki 
radiuslari u r in m a  bilan k es ishguncha  dav o m  ett ir i lganda 
hosil b o i g a n  k esm an ing  uzunlig i topilsin.

A) 7; B) 14; C )  12; D ) 8 ; E) 10 sm.

30. Aylanaga o 'za ro  perpendikulyar b o ig a n  ikkita urinm a 
o ik a z i lg a n .  U rin ish  nu q ta la r in i  tu tash tiruvch i va ta rn ing  
uzunligi 12 sm  ga teng. A y lana  m ark az id an  va targacha  
b o i g a n  m asofa topilsin.

A) 4; B) 5; C) 6; D) 8; E) 3 sm.
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31. A y lan a  ta sh q a r is id a g i  К  n u q ta d a n  KA va K B  
u rinm alar  o ‘tkazilgan va u lar uzunlik larin ing yighndisi 14,8 
sm ga teng. K ichik A B  yoyning ixtiyoriy С  n u q tas id an  
aylanaga u r in m a o ‘tkazilgan b o ‘lib, u КА чъ. KB  u r in -  
malarni D va E  nuq ta la rda  kesib o ‘tadi. KDE  u c h b u r ­
ch ak n in g  per im etr i  topilsin.

A) 13,6; B) 14; C) 15; D) 15,2; E) 14,8 sm.

32. К  n u q tad an  aylanaga KB A  va KDC kesuvc hilar  
o ‘tkazilgan. A C  yoyn ing  kattaligi 106°20', BD yoyn ing  
kattalig i 42°30 ' b o ‘lsa, k esu v ch ila r  o ras idag i  b u rc h a k  
topilsin.

A) 42°24 ';  В) З Г 5 5 ' ;  C ) 32°40'; D) 29°32 '; E) 36°28'.

33. К  n u q ta d a n  ay lanaga ikkita u r in m a  o ik a z i lg a n .  
U r in m a la r  orasidagi b u rch ak  60° b o i s a ,  u rin ish  nuq ta lar i  
orasidagi yoylarn ing  kattaliklari topilsin.

A) 120° va 240°; B) 100° va 260°; C )  90° va 270°;
D) 130° va 230°; E) 150° va 210°.

34. Aylanaga К  nuq tadan  KBA  va KDC  kesuvch ila r  
o ik az i lg an .  A gar £ 4 = 2 0  sm , 0 = 1 8  sm, 0 = 2 4  sm  
b o i s a ,  KD  k esm an ing  uzunligi topilsin.

A) 16; B) 15; C ) 14; D ) 18; E) 17 sm.

35. P n u q ta d a n  ay lanaga P T  u r in m a  va PBA kesuvchi 
o ik a z i lg a n .  A gar T T = 1 8  sm  va P B : & 4=4:5  kabi b o i s a ,  
kesuvch in ing  tashqi qismi uzunligi topilsin.

A) 14; B) 11; C ) 12; D ) 10; E) 15 sm.

36. A ylanadagi A B  va CD  v a ta r la r  P n u q tad a  kesishadi. 
Agar C P -P D = 5  sm , A P = \2  sm , 0 = 1 5  sm  b o i s a ,  CD 
vata rn ing  uzunligi topilsin .

A) 15; B) 16; C) 18; D) 13; E) 14 sm.
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37. A y lanan ing  vatari a  ga teng. M os yoyn ing  kattaligi 
120° ga teng b o l s a ,  yoyn ing  uzunligi topilsin.

A) В) С )  ; D) ; E) .

38. Y o y n in g  u zu n l ig i  j  ga te n g  va m o s  m ark a z iy  
b u r c h a k n i n g  k a t ta l ig i  90° b o ‘lsa ,  y o y n in g  u c h la r in i  
tu tash tiruvch i va tarn ing  uzunligi topilsin.

A) 2- ^  ; В) ; C ) ; D) —  ; E) S & .
я  я  п  Л Л

39. Y oyning radiusi 6 sm , unga m os m arkaziy  bu rch ak  
120° ga teng. Bu yoydan  yasalgan yangi ay lanan ing  radiusi 
topilsin.

A) 2,5; B) 3; C )  4; D ) 2; E) 1 sm.

40. A y lanan ing  radiusi 5 sm ga o r tg an d a ,  ay lanan ing  
uzunligi q a n c h a  o rtad i?

А) 8я ;  В) 10д; С ) 9д; D) 12л; Е) 15л.

41. D o iran in g  yuzi 4 9 л  sm 2 b o l s a ,  unga m os ay lan a ­
ning uzunligi topilsin.

А) 15л; В) Юл; С ) 14л; D ) 13л; Е) 12л.

42. D o iran in g  yuzi 16 m arta  ortsa ,  m os ay lanan ing  
uzunligi q an d ay  o ‘zgaradi?

A) 8 m ar ta  o rtad i;  B) 16 m ar ta  ortad i;  C )  2 m arta  
o rtad i;  D) 4 m arta  kam ayad i;  E) 4 m arta  ortadi.

43. U m u m iy  m arkazga ega boMgan ikkita d o iran in g  
radiuslari 9 va 14 sm. U la r  tashkil qilgan h a lq an in g  yuzi 
h isoblansin.

A) 115л; В) 1 14л; С ) I Юл; D) 116л; Е) 112л.

44. U m u m iy  m arkazga  ega b o ‘lgan ikkita ay lanan ing  
uzunlik lari  m os ravishda 12л va 22л sm ga teng. U la r  
tashkil qilgan ha lqan ing  yuzi h isoblansin.
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A) 88jt; В) 7 2я ;  С )  78л; D )  85л; E) 83л s m 2.

45. Agar yoyning  oMchovi 120° ga va doiraviy s e g m e n t­
ning radiusi 8 sm  ga teng b o ‘lsa, u n in g  yuzi h isoblansin .

А) У А - 8 ; В) Щж- -  9 ;  С )  ^  ; D )  ^ 5  -  16V3 ;

E) ^ - 8  sm 2.

46. D oiraviy  seg m en td a  va ta r  6 sm  ga teng  va m os 
m arkaziy  b u rch ak n in g  kattaligi 60° b o l s a ,  seg m en tn in g  
yuzi h isoblansin.

А) 16л; В) 1 2 л + 9 л /3 ;  С ) Ю л + Т З ;  D ) 1 2 л - У З ;

Е) 6л - 9 УЗ s m 2.

47. Radiusi 9 sm b o ig a n  doira markazining bir to m o n id a  
o ‘zaro  parallel b o i g a n  ikkita va ta r  o lk a z i lg a n .  V a ta rlarga  
m os kelgan yoylar kattaliklari 60° va 120° b o l s a ,  kam arn ing  
yuzi h isoblansin.

А) 34я; В) у  л:; С ) 36л; D )  32л; Е) у я  sm 2.

48. Agar doiraviy sek to r m arkaziy  burchag in ing  kattaligi 
60° va radiusi 13 sm  b o l s a ,  un ing  yuzi h isoblansin .

А) В)
144

7

D ) f - ; Е )
169

7

49. Radiusi 4 sm  ga teng  b o i g a n  d o ira  segm en ti  m a r ­
kaziy burchag in ing  kattaligi 120° b o l s a ,  seg m en tn in g  yuzi 
hisoblansin .

a x  1 8 я - 8 У З  . 1 6 л - 1 2 У з  . r ' \  13л —4 УЗ .
А) у , В) 2 » j  )

D ) 1 5 л г 2 Л  . Е) 1 6 Л -8 Л  sm 2
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50. Agar d o iran ing  yuzi radiuslari 5 sm va 7 sm  b o ‘lgan 
doira la r  yuzlarining yig‘indisiga teng b o ‘lsa, do iran ing  yuzi 
hisoblansin .

А) 74л-; В) 72л; С) 64л; D) 88л ;  Е) 84л s m 2.

4 -§ .  T O ‘R T B U R C H A K LA R

4 .1 . A sosiy tushunchalar va xossalar

I. P a r a l l e l o g r a m m .  Q a ram a-q a rsh i  to m o n la r i  p a ­
rallel b o ‘lgan to ‘r tbu rchak  parallelogrammdir.

U quyidagi xossalarga ega:
1. P ara lle lo g ram m n in g  q a ram a-q a rsh i  to m o n la r i  teng: 

AB= C D , BC=AD.
2. Para lle logram m ning  qaram a-qa rsh i  burchaklari teng: 

L A = L C ,  £ B = /-D .
3. Bir tom onga  yopishgan burchak larn ing  yig‘indisi 180° 

ga teng: Z / l + Z / ) =  180°, Z 5 + Z C = 1 8 0 ° ,  Z C + Z / ) = 1 8 0 0, 
Z / 4 + Z 5 =  180°.

4. P a r a l l e lo g r a m m n in g  d i a g o n a l i  u n i  ik k i ta  te n g  
u ch b u rch ak k a  b o ‘ladi: AA B C = A A D C , &ABD=ABCD.

5. P ara lle logram m ning  diagonallari kesishish nuq tasida  
teng  ikkiga boMinadi: A O = O C , BO=OD.

6 . P ara lle logram m  d iagona lla r in ing  kesishish nuqtasi

A

О p a r a l l e l o g r a m m n i n g  
s im m etr iy a  m arkazid ir.

В  7. P a ra lle log ram m  d ia ­
g o n a l la r i  k v ad ra t la r in in g  
y ig l in d is i  u n in g  h a m m a  
to m o n la r i  kvadratlarin ing  
yig‘indisiga teng:

С

4.2 -ch izm a. A C 2+ B D 2= 2 ( A B 4 A D 2).
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8 . P a ra lle log ram m ning  
yuzini h isoblash  fo rm u la -  
lari (4 .2 -ch izm a):

1) S = a ' h = b - h 2, (4.1)

/z,, h 2 — p a r a l l e l o ­
g ra m m n in g  balandlik lari;

A D

С

4.2-chizma.

2) S = a  • b ‘ s in a ,  (4.2)

a  — bu a va b q o ‘shni to m o n la r  orasidagi bu rchak ;

3) 5 = 0 ,5  - d { ‘ d2 -siny, (4.3)

b u n d a  d x va d2 — d iagonallar , у — d iagona lla r  orasidagi 
bu rchak .

II. T o  ‘ g ‘ r i t o ‘ r t b u r c h a k .  T o ‘g ‘ri t o ‘rtburchak 
to m o n la r i  o ‘za ro  p e ф e n d ik u ly a r  b o 'lg an  para l le lo ­
g ra m m d ir  (4 .3 -ch izm a) .

T o ‘g ‘ri t o ‘r tbu rchak  u c h u n  p a ra l le lo g ram m n in g  bar-  
c h a  xossalari o ‘rinli. U n in g  q o ‘sh im ch a  xossalari qu -  
yidagicha:

9. T o ‘g ‘ri t o ‘r tb u rch ak n in g  d iagonallari  o ‘za ro  teng: 
AC=BD.

10. T o ‘g ‘ri t o ‘r tb u rch ak n in g  yuzini h isoblash  fo rm ula-  
lari (4 .3 -ch izm a):

S=ab, (4-4)

b u n d a  a, b — t o ‘g ‘ri to ‘rtbur-  
ch ak n in g  to m o n la r i ;

5 = 0 ,5  - d 2 - siny, (4.5)

bunda  d —  diagonal, у — d ia ­
gonallar  orasidagi burchak.

A

D С

4 .3 -ch izm a.
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в

л

D
4 .4 -ch izm a.

I I I .  R о  m  b . T o ­
m o n la r i  te n g  boM gan 
pa га 1 le logra in m  rombdir 
(4 .4 -c h iz m a ) .  P a ra l le -  

£  l o g r a m m n i n g  b a r c h a  
xo ssa la r i  ro m b  u c h u n  
ham  o ‘rinli. U n in g  o ‘zi- 
ga xos xossalari quy ida-  
gilar:

11. R o m bning  d iago­
nallari o ‘za ro  p e rp en d i-  
kulyar:

d = A C ± B D = d r

12. R o m b n in g  yuzini h isoblash form ulalari:

S= ah,

b u n d a  h — ro m b n in g  balandlig i;

5 = 0 , 5 ^ , ^ ,

b u n d a  d r  d, — diagonallar .
IV. К v a d  r a t .  T o m o n la r i  teng  b o ' l g a n t o ‘g ‘ri to ‘rtbur- 

chak  kvadratdir  (4 .5 -ch izm a) .  K vadrat u ch u n  para l le lo ­
g ra m m , to ‘g ‘ri t o ‘r tbu rchak ,  ro m b n in g  b arch a  xossalari

o ‘rinli. K vadra tn ing  yuzi: S = a 2, S=  j d 2 (4.8) fo rm ula la r
b o ‘y ich a  h isob lanad i.

V. T r a p e t s i y a .  F aq a t  ikkita 
to m o n i  parallel b o ‘lgan t o ‘rtbur-  
chak  trapetsiyadir (4 .6 -ch izm a) .

Parallel b o ‘lgan to m o n la r  t ra -  
pe ts iyan ing  asoslari, parallel b o ‘l- 
m agan  to m o n la r  esa trapetsiyaning 
y o n  to m o n la r i  d e y i l a d i  ( 4 . 6 -  
c h i z m a d a /Ш  va BC — asoslar ,  ЛВ 

4 .5 -ch izm a. va CZ) — yon to m o n la r) .
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4.6-chizma.

Agar trape tsiyan ing  yon 
t o m o n l a r i  t e n g  b o M sa  
{ A B = C D) ,  u teng yon li  
trapetsiya deyiladi. T ra p e t ­
siyaning  u ch id a n  q a ra m a -  
qarshi asosga p e rp en d ik u -  
lyar qilib o ‘tkazilgan kesma 
t rap e ts iy a n in g  balandligi  
deyiladi: BK, CL — baland- 
liklar.

T rape ts iyada  AC, BD  — d iag o n a lla rd ir  (4 .6 -ch izm a) .  
T rapets iya  yon to m o n la r in in g  o ‘rtala rin i  tu tash tiruv -  

chi kesm a un ing  o'rta chizig'i deyiladi. Agar M A= M B ,  
N C = N D  b o ‘lsa, M N  o ' r t a  chiziqdir.

14. Trapetsiyaning o ‘rta chizig 'i uning asoslariga parallel 
va u la r  y ig 'in d is in in g  y a rm ig a  teng: A//V||/1/).A//V||5C,

M N =  .
15. T rape ts iyan ing  yuzin i h isoblash  form ulalari:

1) S  = ^  h, (4.9)

b u n d a  a, b — a s o s la rn in g  u z u n l ik la r i ,  h — b a la n d l ik  
uzunligi;

2) S=  ^ s in y ,

bunda d {, d2 — diagonalla r  uzunlik lari ,  у — d iagona lla r  
orasidagi burchak .

4 .2 . M avzu bo‘yicha m asalalar

1. P ara lle lo g ram m n in g  b ir  to m o n i  ikkinchi to m o n i-  
d a n  4 m arta  katta ,  per im etr i  20 V2 sm , o ' tk i r  burchagi 
45° ga teng. P a ra lle log ram m ning  yuzi hisoblansin .

A) 8 7 2 ;  B) 3 2 7 2 ;  C) 16; D ) 8; E) 1672 sm 2.
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2. P a ra l le lo g ra m m n in g  to m o n la r i  n isbati  3:5 kabi, 
per im etr i  48 sm , o ‘tm a s  burchag i 120° ga teng. P ara lle lo ­
g ra m m n in g  yuzi h isoblansin.

A) 67,5; В) ; C ) 48; D ) 67,5 Л ; E) 48  Л  s m 2.

3. R o m b n in g  b itta  d iagonali 10% orttirilib , ikkinchi 
diagonali esa 15% kam aytir i lsa ,  ro m b n in g  yuzi q an d ay  
o ‘zgaradi?

A) 5% ortad i;  B) o ‘zg an n ay d i;  C ) 5% kam ayad i;
D ) 5 ,65%  kam ayad i;  E) 6 ,5%  ortad i.

4. A B C D  r o m b n in g  p e r im e t r i  14 ga ten g .  R o m b  
to m o n la r in in g  o ' r ta la r i  tu ta s h t i r i l s a ,  yan g i  > 4 ,5 ,0 , /) ,  
t o ‘r tb u rch ak  hosil b o ‘ladi. >4,5, C,Z), t o ‘r tbu rchak  t o m o n ­
larin ing o ‘rtalari yangi A 2B2C2D2t o ^ b u r c h a k n i n g  u ch la -  
ridir. A2B2C2D2 t o ‘r tbu rc tiakn ing  per im etr i  topilsin.

A) 7; B) 10; C )  8; D ) 6; E) 9.

5. Ikkita o ‘xshash rom b  u c h u n  m os to m o n la r  n isbati 3 
ga teng . U la r  yuzlar in ing  nisbati n im aga  teng?

A) 7; B) 8; C )  10; D) 11; E) 9.

6. ABCD  kvadratn ing  >4 u ch idan  AD  va A B  t o ‘g ‘ri 
ch iz iq lar  o ‘tkazilgan. K vadra tn ing  С  u c h id an  BD  d iago- 
nalga parallel b o ‘lgan E F X o 'g 'n  ch iz iq  o ktkazilgan. Agar 
kvadra tn ing  yuzi 3 ga teng  boMsa, A A F E  u ch b u rch ak n in g  
yuzi hisoblansin .

A) 5; B) 6; C ) 7; D) 9; E) 8.

7. P a r a l l e lo g r a m m n in g  p e r im e tr i  54 sm ,  t o m o n l a r i ­
n in g  biri  ik k in ch is id a n  3 sm  katta .  P a ra l le lo g ra m m n in g  
k ich ik  t o m o n i  u zu n l ig i  to p i ls in .

A) 10; B) 14; C) 12; D) 16; E) 15.
80



8. T o ‘g ‘ri t o ‘r tb u rch ak n in g  diagonali >1C= 15 sm , t o ­
moni A D = \2  sm . T o ‘g ‘ri t o ‘r tb u rch ak n in g  yuzi h iso b ­
lansin.

A) 108; B) 116; C )  100; D ) 121; E) 225 sm 2.

9. R o m b n in g  to m o n i  5 sm , b i t ta  d iagonali 8 sm  b o ‘lsa, 
u n in g  ikk inch i d iagonali  uzun lig i  topilsin .

A) 14; B) 7; C ) 6; D ) 8; E) 5 sm.

10. P a ra l le lo g ram m n in g  yuzi 180 s m 2, ba landlik lari  
10 sm  va 15 sm  b o ‘lsa, u n in g  y ar im p cr im e tr i  topilsin.

A) 40; B) 25; C )  45; D ) 30; E) 35 sm.

11. P a ra l le lo g ra m m d a  A  b u r c h a k n in g  b issek tr isas i  
qarsh is idagi BC  t o m o n n i  uzun lik lar i  о va 6 b o 'lg an  ikkita 
kesm aga a jra tadi.  P a ra lle lo g ram m n in g  per im etr i  topilsin.

А) 2(а+Ь)\ В) 2 я + 3 6 ;  C )  2a+4Z>;
D ) 2>a+2b\ E) 4tf+2Z>.

12. R o m b n in g  per im e tr i  16 sm , balandligi 2 sm  ga 
teng. R o m b n in g  b u rch ak la r i  topilsin .

A) 140° va 40°; B) 150° va 30°; C )  120° va 60°;
D ) 100° va 80°; E) 90° va 90°.

13. P a ra lle lo g ram m n in g  diagonallar i  17 sm va 19 sm, 
bitta  to m o n i esa 10 sm b o ‘lsa, para lle logram m ning ikkinchi 
to m o n i  uzunligi topilsin.

A) 17; B) 15; C ) 16; D ) 18; E) 8 sm.

14. T en g  yonli t rape ts iyada  yon  to m o n i  4V 2 ga, ki­
ch ik  asos 4  ga teng. T rape ts iyan ing  diagonali yon  to m o n i  
bilan 30°, ka tta  asos b ilan  esa a  b u rch ak n i  tashkil qiladi, 
a  b u rch ak  topilsin.

A) 60°; B) 35°; C ) 30°; D ) 50°; E) 45°.
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15. T eng  yonli trape ts iyan ing  asoslari 4 ,2  va 5,4 ga, 
kichik asosidagi burchagi 135° ga teng . T rapets iyan ing  
yuzi h isoblansin.

A) 24,8; B) 9,6; C ) 16,8; D) 4 ,8 ;  E) 2,88.

16. A gar teng yonli trape ts iyan ing  asoslari 10 sm  va 
26 sm , d iagonallar i  esa yon  to m o n la r ig a  p e rpend iku lyar  
b o ‘lsa, u n in g  yuzi hisoblansin .

A) 225; B) 218; C ) 216; D) 220; E) 214 s m 2-

17. T rap e ts iy an in g  b itta  burchag i 30°, o ‘rta ch iz ig ‘i 
10 sm , b i t ta  asosi 8 sm  b o ‘lib, yon  to m o n la r i  dav o m  
ettirilganda to ‘g ‘ri bu rchak  ostida kesishadi. Trapetsiyaning 
kich ik  yon  to m o n i  topilsin.

A) 2; B) 3; C ) 5; D ) 1; E) 4 sm.

18. P a ra lle log ram m ning  to m o n la r i  a  va b, o ‘tk ir  b u r ­
chagi e s a a g a  teng. H a m m a  b u rch ak la rn in g  bissektrisala- 
ri o ‘tkaz ilganda  u la r  kesishib, t o ‘r tb u rc h ak  hosil qiladi. 
Shu  t o ‘r tb u rch ak n in g  yuzi hisoblansin .

A) +  b )1 ; B) (a +  b)1 sin a \  C) ab s ina ;

D ) | ( o  -  b)2 sin a  ; E) ^  +  b)2 sin a  .

19. T rape ts iyan ing  asoslariga parallel b o ‘lgan to ‘g ‘ri 
ch iz iq  un ing  d iagonallari kesishgan n u q ta d a n  o ‘tadi. Agar 
t rap e ts iy an in g  asoslari m  va n  ga ten g  b o £lsa, t o ‘g ‘ri 
ch iz iqn ing  yon  to m o n la r  o ras ida  yotgan kesmasi uzunligi 
topilsin.

л  \  m~n • D \  -rlm il n \  yflnm . глч mn . F x 2mn
A) m+n ’ 7 m U 7  ’ C )  D )  E) ^ Г п '

20. T eng  yonli trapetsiyaning asoslari 15 sm va 49 sm, 
bitta burchagi 60° ga teng. Trapetsiyaning perimetri topilsin.
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A) 130; В) 126; С) 135; D) 132; Е) 128 sm.

21. T rape ts iyan ing  asoslari 28 sm va 64 sm ga teng. 
U zun lig i  42 sm  b o ‘lgan yon  to m o n i  ka tta  asosi b i lan  30° 
li b u rc h ak  tashkil qiladi. T rape ts iyan ing  yuzi h isoblansin .

A) 900; B) 945; C )  960; D ) 964; E) 966 s m 2.

22. T o ‘g ‘ri bu rchak li  trape ts iyan ing  kichik  diagonali 
15 sm  va ka tta  yon to m o n g a  perpend iku lyar .  K ich ik  yon 
to m o n  12 sm b o ‘lsa, u n in g  ka tta  asosi uzunlig i topilsin.

A) 20; B) 25; C) 30; D) 28; E) 32 sm.

4 .3 . M avzu bo‘yicha m asalalarning yechim lari

1. В e r i  1 g a  n. A S C Z )— para l le log ram m , AD =4AB,  
L B A D = A 5 \  P = 2 0 V 2  sm.

S aBCd h i s o b l a n -  В
s i n  (4 .3 .1 - ch izm a).

A B C D С

Y e c h i l i s h i .  b
AB= b, A D = a  b o ‘lsin. /

P e r im e tr  form ulasi-  
d a n  va ber ilg an la rd an  A 
foydalanib , 4.3.1-chizm a.

a D

2(0 + b) = 20V2,
a = Ab

s is tem ani hosil q ilam iz . Bu yerdan
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P ara lle log ram m ning  yuzi (4.2) fo rm ula  orqa li  h isob ­

l a n a d i .  D e m a k ,  5 = 2  V2 • 8 >/2 s i n 4 5 ° =  16 • 2 ^  =  

=  16 x/2 s m 2.

Javobi: E).

2. В e г i 1 g a n. ABC D  — pa ra l le log ram m ,
A B  :AZ)=3:5, />=48 sm , Z ^ 5 C = 1 2 0 ° .

5 ЛДСД t o p i l s i n  (4 .3 .2 -ch izm a).

Y e c h i l i s h i .  Agar 
С  A B - b ,  A D - a  va  

Z.BAD=a  b o ‘lsa, pa ra l­
l e l o g r a m m n i n g  y u z i  
(4.2) fo rm ula  b o ‘yicha 
h isoblanadi.  M a ’lumki, 
pa ra lle logram m ning  bir 
t o m o n i g a  y o p i s h g a n  
b u rc h a k la r i  y ig ‘ind is i  
180°ga teng: CB AD +  

+  Z.y45C= 180°. S hun ing  u ch u n ,  a =  1 8 0 ° - 120o=60°. P e ­
r im e tr  t a ’rifidan va ber ilgan la rdan  foyda lan ib ,  a \a  b ga 
nisbatan

f2(ti +  Z>) =  48,

\b :a  = 3:5

ten g lam ala r  sis tem asini hosil q ilam iz . Bu yerdan

'b  =  Зя:5, ^ { b  = 3a:5, ^  p  =  9,

a +  3a:5 = 24, [8o:5 =  24, {я =  15.

U  ho lda  (4.2) fo rm ulaga  asosan,

5л8СО= 9 • 1 5 - s in  6 0 - 1 ^  yoki 5 = 6 7 , 5 V3 sm 2. 

Javobi: D)
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3. B e r i l g a n .  A B C D  — rom b, A C = d v B D = d 2 — 
diagonallar ,  </, 10% orttirilib ,  d2 15% kamaytirilsa.

SABCD o ‘zgarishi a n  i q 1 a n s i n (4 .3 .3 -ch izm a).

Y e c h i l i s h i .  R o m b ­
n ing  yuzini (4.7) fo rm ula  
b o ‘y ich a  h isob lash  m aq -  
s a d g a  m u v o f iq ,  c h u n k i  
u n in g  d iagona lla r i  b e r i l ­
gan. 1% so n n in g  0,01 qis- 
miga teng. S hun ing  u c h u n  
y a n g i  r o m b n i n g  d i a g o -
nalla r i  4 + 0 , 1 4 = 1 ,1 4  va  4.3.3-chizma.
d7- 0 , 5 d 2=0,85d2 ga teng b o l a d i .  Yangi ro m b n in g  yuzi 

1 ,Ц  • 0,85^2 =  1Д • 0,855 =  93,55. D e m a k ,  ro m b -

B

A

D

5, = 1

ning  yuzi 1 0 0 % - 9 3 ,5 % = 6 ,5 %  ga kam ayadi.

Javobi: E).

4. B e r i l g a n .  ABCD —  rom b, P = \ 4  $>m, A VBVCVD X — 
r o m b  t o m o n l a r i n i n g  o ‘ r t a l a r i ,  A 2, B 2, C V D2 — y a n g i  
ro m b n in g  uchlar i .

pA2B2C2D2 t o ­
p i l s i n  ( 4 . 3 . 4 -  
ch izm a) .

Y e c h i l i s h i .  
R o m b n in g  h a m m a  
to m o n la r i  te n g  va 
A B = a  deb  belgila- 
sak, u n in g  perim etri 
4 o  ga teng  b o ‘ladi. 
S h a r t g a  a s o s a n

В

A2A i

A С

D

4 .3 .4 -ch izm a.
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4 д =  14 va я =  ^  j . A r  5, o ‘rta n u q ta la r  b o ‘lganlig idan, 

A lB l kesm a A A B C  n ing o ‘rta ch iz ig ‘idir. R o m b n in g  d ia ­
gonallari — u n in g  s im m etr iy a  o ‘qlaridir. S h u n in g  u ch u n  
/4,5, k esm an ing  A 2 o ‘rta  nuqtasi  BD  d iag o n a ld a  yotad i va 
BA 2= A 20 .  S h u n g a  o ‘x s h a s h ,  C B 2= B 20 ,  D C 2= C 20 ,  
/1Z)2=Z)20  m u n o sab a t la rn i  o lam iz. D e m a k , /425 2 — A B O C  
ning  o ‘rta ch iz ig 'id i r  va o ‘rta ch iz iqn ing  xossalariga

k o ‘ra ,/425 2=  ^  BC= ~  va Л25 2||5С. End[A2B,C2D1 t o ‘rtbur-

ch ak n in g  p er im e tr in i  h isoblasak, Pa2B2C2D2 =  4 t  = 7  sm 
b o ‘ladi.

Javobi: A).

5. B e r i l g a n .  ABCD,  — rom blar,  A B C D -
~A{B XC\D{, /45:/4 ,5 ,=3.

5:5, t o p i l s i n  
(4 .3 .5 -ch izm a) .

Ci Y e c h i l i s h i .  O kx- 
sh a sh  k o 'p b u r c h a k l a r  
yuzlar in ing  nisbati m os 
t o m o n l a r  n i s b a t in in g  
k vadra tiga  teng . S h u ­
ning u ch u n :

= 32 =  9.

В

A

D

4 .3 .5 -ch izm a .

S_ AB

Javobi: E).

6. B e r i l g a n .  A B C D  — kvadrat, 5 A7?= 3 ,  FCE^ BD. 

S \ғғл h i s o b l a n s i n  (4 .3 .6 -ch izm a).
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Y e c h i l i s h i .  K v a d ra t ­
ning to m o n i A B = a  b o ‘lsa, 
un ing  yuzi S = a 2 va berilga- 
niga k o ‘ra o2= 3 .  K v a d ra t ­
ning to m o n i  a= -Jb va d ia ­
gonali B D =  y f la2 = у[в , 
Ғ £ | |В / )  b o ‘lgani u ch u n ,  BD 
kesm a A AF E  n ing  o ‘rta  c h i ­
zig 'i  b o 'lad i  va FE=2  • BD=
=  2 V6 , A F = 2 '  A B = 2 j 3  , 

AE=AF.  U  ho lda

F

В

A D  E

4 .3 .6 -ch izm a .

S \ a e f  -  2  A E  • A F  = ^ A F 2 yoki SX4EF =  i  • 4 • 3 =  6 .  

Javobi: B).

7. B e r i l g a n .  A B C D  — para lle logram m , Р = 5 4  sm , 
AD =AB+3  sm.

t o p i l s i n  (4 .3 .7 .-ch izm a) .

Y e c h i l i s h i .  Perim etr-  
n i n g  t a ’r i f i g a  a s o s a n ,  
P=2(AB+AD ).  AD  va P 
ning  o ‘rniga m a ’lum  m iq -  
d o r l a r n i  q o 'y a m iz :  54 =
= 2{AB+AB+2),  2AB+3 =
=  27, 2 ^ 5 = 2 4 .  P ara lle lo ­
g ra m m n in g  k ich ik  to m o n i  
A B = \ 2  sm.

Javobi: C).

8. B e r i l g a n .  A B C D  — 
=  15 s m,  A D - 12 sm.

SABCD h i s o b l a n s i n  (4.

A

4 .3 .7 .-ch izm a.

t o ‘g ‘ri t o ' r tb u rc h a k ,  AC =  

3 .8 -ch izm a) .
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4 .3 .8 -ch izm a.

Y e c h i l i s h i .  Y uzni h isob- 
lashda (4.4) fo rm u lad a n  foyda- 
lanam iz : S = A D  • AB.  D e m a k ,  
t o ‘g ‘ri t o ‘rtburchakn ing  AD  ga 
q o ‘shni b o ‘lgan ikkinchi A B  to -  
m o n i n i  t o p i s h  k e r a k .  &ACD  
to ‘g ‘ri burchak li  va CD=AB.  P i- 
f a g o r  t e o r e m a s i d a n  ( 2 - § ,  7- 
xossa) foydalanam iz:

AB  =  V/1C2 -  AO2 =  Vl5 -  122 =  ^ ( 1 5 - 12)(15 +  12) =  
= 9  sm. D em ak ,  5 =  12 • 9 =  108 s m 2.

Javobi: A).

9. B e r i l g a n .  AB C D  — rom b , AB=5  sm , BZ)=8 sm. 

A C  t o p i l s i n  (4 .3 .9 -ch izm a).

Y e c h i l i s h i .  B e r i l ­
gan la rdan ,  BO=A  sm  va Pi- 
fagor teoremasiga (2-§, 7- 
xossa) asosan, A A O B  dan  

С  A O  n i  t o p a m i z: A O =
= •Jab1 -  в о 1 =V52 -  42 =
=  3 sm. Ikk inch i d iagonal 
Л С = 2 - Л 0 = 6  sm b o ‘ladi.

В

A

Javobi: C).
D

4 .3 .9 -ch izm a .

10. B e r i l g a n .  A B C D — pa ra l le log ram m , //, =  10 sm, 
Л = 1 5  sm , 5 = 1 8 0  sm 2.

1  p
2 t o p i l s i n  (4 .3 .10 -ch izm a).

Y e c h i l i s h i .  P a ra lle log ram m ning  to m o n la r i  AD=a,  
AB=b  b o ‘lsa, per im etr i  P=2{a+b).  P a ra lle lo g ram m n in g



yuzi (4.1) fo rm u lad an  5  С
hisoblanadi:  S = a - h x 
va S = b  • A2. Bu teng- A 
likdan  a  va Z? ni to p a-  
miz: 180=10 • а,  л = 1 8  . /
sm , 180= 15 • b, Z>=12

sm . P a ra l le lo g ra m m -  4.3. 10-ch izm a.
ning  y a r im p e n m e trm i

topam iz :  ^ / ? = 2 ( 9 + 6 ) = 3 0  sm.

Javobi: D).

11. B e r i l g a n .  A B C D  — p a r a l l e lo g ra m m ,  A K  — 
bissektrisa, Z.BAK=AKAD, BK=a,  KC=b.

PABCD t o p i l s i n  (4 .3 .11 -ch izm a) .

Y e c h i l i s h i .  Pe­
ri m etrn ing  t a ’rifidan,
P=2{AD +AB) .  B e­
rilgan  s h a r tg a  a s o ­
san, A D = B C = B K +
+ K C = a + b .  A D  va 
BC  t o ‘g ‘ri ch iz iq la r  
uchinchi A K  t o ‘g ‘ri 
ch iz iq  bilan kesish­
gan. U ho ld a  ichki 
a lm ash inuvch i  b u rch ak la r  teng: / .B K A = / .K A D .  A K  b is­
sektrisa b o ‘lgani u ch u n ,  / . B A K = a KAD. S h u n in g  u c h u n  
/ -B A K = /-B K A  va sh u  sababli A A B K  ten g  yon li ,  y a ’ni 
A B = B K = a .  U h o ld a  p a r a l l e lo g r a m  m n in g  p e r im e t r i  
P=2{a+ a+ b)= 4a+ 2b  b o ‘ladi.

Javobi: E).

A

4 .3 .1 1 -ch izm a .
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12. B e r i l g a n .  ABCD — romb, P = \ b  sm , AK=h=  
= 2 sm, A K l DC.

Z./4, Z / )  t о p i 1 s i n ( 4 .3 .12-chizm a).

В
Y e c h i l i s h i .  R o m b n in g  

h a m m a  tom on la ri  teng. A B = a  
b o ‘lsa, P = 4 a = \ 6  t e n g l ik d a n

A

К
4 .3 .12-chizm a.

£  4 t i=  16, a=4  ekanlig ini olam iz: 
& ADK t o ‘g ‘ri burchakli b o ‘lgan- 
l i g i d a n ,  / - A D K = a  b o ‘ l s a ,

s in a =  ha = \  va « = 3 0 °  ekanligi 
k e l i b  c h i q a d i .  U h o l d a  
Z. CDA = 1 8 0 ° - 3 0 ° =  150°. D e ­
m ak, ro m b n in g  o ‘tk ir  b u rc h a k ­

lari 30°, o ‘tm as  burchak la r i  esa 150° b o ‘ladi.

Javobi: B).

13. B e r i l g a n .  A B C D  — p a r a l l e l o g r a m m ,  A B =  
- 1 0  sm , A C = \ 9  sm , B D = \1  sm.

/1/) t o p i  I s i  n (4 .3 .1 3 -ch izm a) .

Y e c h i l i s h i .  7-xossaga muvofiq , >4C 2+  B D l= 2{AB1-\-

+ A D 2). Bu teng likdan  A D 2 =  ^ - l + ^ 2 ~ 2^ 2. yoki

В C  /1Z)2=  172+  192- 2  • 102) =

D

sm 2, A D = \ 5  sm  natijani o la ­
miz.

A

4 .3 .1 3 -ch izm a. Javobi: B).
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14. B e r i l g a n .  A B C D  — t r a p e t s i y a ,  B C = A ,  
A B = C D = 4 j 2  , L  0 1 5 = 3 0 ° ,  L C A D - a .

a  t o p i l s i n  (4 .3 .1 4 -ch izm a) .

Y e c h i l i s h i .  T r a p e t ­
siyada AD, BC  asoslar o 'z a -  
ro parallel,  A C  d iagonal esa 
ularni kesib o 'tad i .  Shuning  
u ch u n  hosil boMgan ichki 
a lm ash in u v ch i  b u rc h ak la r  
o ‘z a ro  te n g .  L B C A  = 
= L  C A D = a .  A A B C  d a  
i k k i ta  t o m o n i  Z?C=4, 
A B = 4  V2 va qarsh is idag i 
b u r c h a k la r  m o s  ravish  da  
30° vacr. S inuslar teo re m a­
s idan  (2 -§ ,  8-xossa) foyda- 

AB BC
l a n a m iz :
a = 4 5 ° .

sin a sin 30°

В С

A D

4 .3 .1 4 -ch izm a .

4л/2 = 
sin a

_4
0,5 > s i n a  = V2 va

Javobi: B).

15. B e r i l g a n .  ABCD — t rape tsiya , /45=CZ), 5 C = 4 ,2 ,  
A D = 5 A ,  / -ABC=\35° .

S л b c d  h i s o b l a n s i n  ( 4 .3 .15-chizm a).

Y e c h i l i s h i .  Agar trapetsiyaning asoslari/4/)= я, BC=b,  
balandligi BK=h  ga teng b o ‘lsa, u n in g  yuzi (4.9) fo rm ula  
b o 'y ich a  h isoblanadi.
Я va С  u c h l a r i d a n  & С
t rape ts iyan ing  asosi- 
ga p e rpend iku lyarla r  
o ‘tkazsak ,  B K = C N =
= h p a r a l l e l  t o cg l ri
c h i z i q l a r  o r a s id a g i  4 .3 .15-chizma.
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m asofa K N = B C = b  b o ‘ladi. AA B K = A C N D ,  ch u n k i  u lar-  
ning g ipo tenuza la r i  va b i t tad an  katetlari teng. S h u n in g  
u c h u n  AK= ND, L B A K = L  C N D = A S \  ch u n k i  o ‘tm as  b u r ­
ch ak la r  135° ga teng. D em ak , t o ‘g ‘ri burchakli  A B K  
teng  yonli va AK=BK.  Lekin A K = 0 ,5 ( A D -  B Q  = 
= 0 , 5 ( 5 ,4 - 4 ,2 ) = 0 ,6 .  S h u n in g  u c h u n  (4.9) fo rm ulaga  aso-

san ,  5  =  ^ ± M - 0 , 6  =  2,88.

Javobi: E).

16. B e r i l g a n .  , 4 5 0 9  — trapetsiya , A f i = C A  A C ±  CD, 
AD=26,  B C = \0 .

'A B C D
h i s o b l a n s i n  ( 4 .3 .16-chizm a).

В С

DA

Y e c h i l i s h i .  Yuzni 
h isob lashda  (4 .9) fo r­
m u l a d a n  f o y d a l a n a ­
m iz .  T ra p e ts iy a  ten g  
yon li  boMgani u c h u n

D K =  =  8 va  
/1/f=  2 6 - 8 =  18. A/4 CD 
t o ‘g ‘ri b u r c h a k l i  va 
t o ‘g ‘ri burchak uchidan  

o ‘tkazilgan ba land likn ing  xossasidan (2 -§ )  foyda lanam iz : 
h2= A K  • KD=8 • 1 8 = 9  * 16, /2= 3 *4 = 12. Endi t rap e ts iy a ­
n ing  yuzin i hisoblaym iz: S  =  *12 =  36 •6  =  216-

Javobi: C ).

17. B e r i l g a n .  ABCD — trapetsiya, M N —  o ‘rta chiziq, 
M N = \ 0  sm , BC =b=8  sm , Z C D A = W ,  ( A B K ) l (D C K ) .

4 .3 .16-chizm a.

AB  kichik yon tomoni topilsin (4.3.17-chizma).
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Y e c h i l i s h i .  14- К
xossaga muvofiq: MN=
= {a + b ) / 2 .  S h u n i n g  
u c h u n  o = 2  • 10- 8 = 12. 
k A K D  t o ‘g ‘ri burchak li  
v a  u n i n g  b i t t a  o ‘tk i r  
b u rc h a g i  30° ga  ten g :  ^
^ / 4 = 0 , 5  • 1 2 = 6 .  4.3.17-chizma.
BC\[AD b o ‘lgani u c h u n
& BKC — A/4A'D (Z.A '— u m u m iy ) .  0 ‘x sh ash  u c h b u r -  
c h a k la r n in g  xossas iga  a so sa n  (2 - § ,  (2 .4 )  fo rm u la ) :

i f  =  i § ’ =x i  =  \ - L e k i n S B K A d a z ^ = 9 0 0 ’
L K C B = W  va shun ing  u ch u n  BK=  ^  - 8 = 4  sm. 

Endi AB  ni topam iz: -  | , 2 Л 5 + 8 = 1 2 ,  2 /15= 4 ,

AB=2  sm.

Javobi: A).

18. B e r i l g a n .  /15CZ)—p a ra l le lo g ra m m , AD = a,  
AB=b,  / .B A D = a ,  AK,  BK, CP, DP— bissektrisalar.

S KNPQ h i s o b l a n s i n  ( 4 .3 .18-chizm a).

Y e c h i l i s h i .  P a ra lle lo g ram m n in g  3-xossasidan  foy­
d a lan am iz ,  y a ’ni u n in g  bir  to m o n ig a  yop ishgan  b u rch ak -  
la r in in g  y ig ‘indisi
180°ga teng . B ur- 5  С
chaklarn ing  bissek- 
trisalari o ‘tkazilsa, 
y a r i m  b u r c h a k ­
la rn in g  y i g i n d i s i  
90° ga teng  b o ‘ladi 
va  s h u  b i l a n  
Z_BKA = W  b o ‘li-
s h i n i  k o ‘ r a m i z .  4 .3 .1 8 -ch izm a .

93



D em ak, KNPQ  t o lg*ri to ‘r tb u rch ak  va lin ing  yuzi (4.4) 
f o r m u la d a n  to p i la d i :  S= K N  • KQ, Z .BAD=a  boM sa,

L K A D = -2 va L C B D = W - ^ .

U ho lda  A7V=(ti-Z>)sin^-. H aq iq a tan ,  B C \  / !Z)bo4gani 

u ch u n  l F A D = / - B F A = <̂ = l BAF. D em ak , k A B F  teng  

y o n l i  va  B F = A B = b .  S h u n g a  o ‘x s h a s h ,  K D = b  va 
A K = A D - K D = a - b  b o ‘lishini ko‘ram iz va M Q = ( a - b ) x

x s in (9 0 ° -  2 ) ekanlig ini o lam iz . Endi yuzini hisoblasak:

Javobi: D).

19. B e r i l g a n .  ABCD  — trapetsiya, A D =m , BC=n,  
ACC\BD= O, (MON)\\AD.

M N  t o p i l s i n  (4 .3 .19- ch izm a).

Y e c h i l i s h i .  T ra p e ts iy an in g /1С  va BD d iagonallari  О 
n uq tada  kesishgan b o ‘lsin va BO=x,  OD=y, MO=a,  ON=b

deb belgilaymiz. T rapet-  
B С  s i y a n in g  d i a g o n a l l a r i

^ A / w 0 f ( f l “ ^ ) s i n  2 ( s - ^ ) s i n ( 9 0 ° - | ) =  

=  I  { a - b ) 2 • 2sin ^  c o s y  =  \  ( a - b ) 2 sin a.

kesishishi natijasida h o ­
sil b o ‘lgan  C±.AOD va 
& B O C  l a r  o ‘x s h a s h ,  
y a ’ni k A O D ~ k B O C  
( / L B 0 C = / - A 0 D  — ver- 
t i k a l  b u r c h a k l a r ,

A

4 .3 .1 9 -  chizm a.

D  / - C B D = C A D B  — ichki 
alm ashinuvchi bu rch ak ­
la r  b o T g a n i  u c h u n ) ,
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u larn ing  m os to m o n la r i  p roporsiona l  boMadi: m :y  = n  :x  
yoki у  : x  = m  : x .

Ikkinchi to m o n d a n ,  kA B D ~txM B O  (AD\MO, Z.ABD — 
u m u m iy  boMgani u ch u n )  va u la rd a  h a m  m os to m o n la r  
p ropors iona l,  y a 'n i  a :m = x:(x+ y)  yoki a= m  • 1:(1 +y :x) =  
= m  : ( \+ m :n )= m n  :(m+n).  U c h in c h id a n ,  A B C D —A O N D  
(ON\\BC, PD — u m u m iy  b o ‘lgani u ch u n )  va u larda  m os 
to m o n la r  p ro p o r s io n a l  b o ‘lad i,  y a 'n i  b:n=y:x+y,  b=

= «  • xZy+I =  Г „  и  holda, M N = a + b= =  ^  =

2m n  
m + n  '

Javobi: E).

Bu yerdan  trapetsiya d iagonallarin ing kesishish nuqtasi-  
d an  o ‘tuvch i va un ing  asoslariga parallel b o ‘lgan kesm a 
shu  kesishish nuqtasida  teng ikkiga b o ‘linadi, degan xulosa 
kelib chiqadi.

20. B e r i l g a n .  A B C D  — t r a p e t s i y a ,  A B  = CD,  
BC=  15 sm , AD=49  sm , / -BAD=60°.

^ a b c d  t 0 P i l s i n  (4 .3 .20 -ch izm a).

Y e c h i l i s h i .  T a ’rifga k o ‘ra, P=AD+ BC+2AB. В
u ch id an  BK  ba land lik  o ‘tkazam iz .  T rapets iya  teng  yonli
b o ‘lgani u c h u n ,  AK=

49-15 17 'Т' < < В  C=  1 / s m .T o  g -2
ri burchak li  A A B K  n ing 
bitta o ‘tk ir  burchag i 60° 
b o ‘lsa, aABK =30°  b o ‘- 
ladi. 30° li b u rch ak  q a r ­
shisidagi katet g ipo tenu- 
z a n in g  y a r m i g a  t e n g  
b o T g a n l i g i d a n ,  A B =  4 .3 .20 -ch izm a.

A D
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= 2A K = 2  • 17 =  34 sm . E n d i  p e r im e t r n i  h is o b la y m iz :  
/> = 1 5 + 4 9 + 2 - 3 4 = 1 3 2  sm.

Javobi: D).

21. B e r i l g a n .  Л /?С /)  — t ra p e ts iy a ,  BC=2&  sm ,  
A D - 64 sm , AB=42  sm , ^BAD=30° .

'A B C D
h i s o b l a n s i n  (4 .3 .21-ch izm a) .

В

DA К

Y e c h i l i s h i .  A g a r  
BK=h  trape tsiyaning  ba­
landligi bo ‘lsa, un ing  yuzi 
(4 .9 )  fo rm u la  b o ‘y ic h a  
h isoblanadi:

BC+ADS  = h  =

4.3.21-chizma.
=  28+64 • h = 46/1.

A A B K — to ‘g‘ri burchakli 
va /-BAK=3Q°  b o ' lg a n i  

uchun h= ^ A B =  у  • 42= 21  sm  va, d em ak ,  Y = 46  • 21 =  
= 9 6 6  s m 2.

22. B e r i l g a n .  A B C D  — t r a p e ts iy a ,  L B A D = 9 6 ) \  
A C = \ 5  sm , AC1.CD, A B = \ 2  sm.

AD  t o p i l s i n  (4 .3 .2 2 -ch izm a) .

В

КA D

4 .3 .2 2 -ch izm a .

Y e c h i l i s h i .  A A B C  
t o ‘g ‘ri b u rc h a k l i  va P ifa- 
gor  teo rem asi (2 -§ ,  7 -xos- 
s a )  y o r d a m i d a  t r a p e t ­
s iyan ing  k ich ik  B C  asosi 
uzun lig in i  to p am iz :  BC=

J a ^ - A B 2 =  л/225 - 1 4 4  =  

=  > Ж  = 9 s m .  C K ± A D o ‘t-
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kazam iz ,  u ho ld a  C K = A B = \ 2  sm , A y4C /)to‘g 1ri burchakli 
b o ‘lganlig idan С t o ‘g lri b u rch ak  u ch id a n  o ‘tkazilgan  CK  
b a lan d lik n in g  xossasidan  fo y d a lan am iz  (1 6 -m a sa lan in g  
yech il ish iga  q . ) '  C K 2= A K - K D ,  122= 9  • KD va KD=

=  11- = = 16 sm . U holda trapetsiyaning katta asosi

A D = A K + K D = 9 + \6 = 2 5  sm  b o la d i .

Javobi: B).

4 .4 . M ustaqil yechish uchun m asalalar

1. P ara lle lo g ram m n in g  to m o n la r i  3 sm  va 10 sm ga 
teng. K atta  to m o n ig a  yop ishgan  ikki b u rchag in ing  bis- 
sektrisalari o ‘tkazilgan  va u lar  qarshisidagi to m o n n i  uch ta  
q ism ga ajratadi. Shu  q ism larn ing  uzun lik lari  topilsin.

A) 3, 3, 4; B) 4, 3, 3; C ) 4, 4 ,  2;
D ) 2, 4, 4; E) 3, 4, 3 sm.

2. AB C D  t o ‘g‘ri t o ‘r tb u rch ak n in g  per im e tr i  24 sm  ga 
teng. B C to m o n in in g  o ‘rtasidagi nu q ta  A /b o ‘lib, M A l MD. 
T o ‘g‘ri t o ‘r tb u rch ak n in g  to m o n la r i  uzun lik lari  topilsin.

A) 3,5, 8,5; B) 5, 7; C )  4 , 8 ; D) 3, 9; E) 5, 6 sm.

3. P a ra lle lo g ram m n in g  to m o n la r i  6 sm  va 15 sm  ga 
teng. a  t o ‘g ‘ri chiziq yon to m o n g a  parallel qilib o ‘tkazilgan 
va p ara l le lo g ram m n i ikkita o ‘xshash para l le log ram m ga 
b o ‘ladi. A gar yon  to m o n d a  ajratilgan kesm ala rdan  biri 
ik k in ch is id a n  t o ‘rt m a r ta  k a t ta  b o ‘lsa, hosil  q i l ingan  
p a ra l le lo g ram m lar  yuzlar in ing  nisbati topilsin .

A) 3:5; B) 4:1; C )  5:2; D) 3:4; E) 4:3.

4. R o m b n in g  d iagonallar i  16 sm  va 12 sm ga teng,
u n in g  balandligi topilsin.

A) 9,6; B) 8 ,8 ; C )  7,2; D) 10,2; E) 9 ,4  sm.
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5. P a ra lle log ram m ning  yuzi 8 s m 2, d iagona lla r idan  biri 
ikk inchis idan  2 m ar ta  k ich ik  va ular orasidagi bu rch ak  
30° ga teng. D iagona lla r  uzunlik lari  topilsin.

A) 8 va 6 ; B) 5 va 2 ,5; C )  6 va 4;
D ) 4 va 8 ; E) 3 va 9 sm.

6 . T en g  yonli t rape ts iyan ing  ka tta  asosi 44  m , yon
to m o n i  17 m , d iagonali 39 m  ga teng. T rape ts iyan ing
yuzi hisoblansin .

A) 600; B) 480; C )  580; D ) 560; E) 540 m 2.

7. P a r a l l e lo g r a m m n in g  d ia g o n a l la r i  14 sm  va 18 sm , 
t o m o n la r i n i n g  n isb a t i  4 :7 kabi.  U n in g  p e r im e t r i  t o ­
p i ls in .

A) 40; B) 44; C ) 42; D) 48; E) 46 s m 2.

8 . P a ra lle lo g ram m n in g  yuzi 120 s m 2, balandlik lari 8 va 
12 sm  ga teng  b o ‘lsa, u n in g  per im etr i  topilsin.

A) 50; B) 48; C )  46; D) 54; E) 58 m.

9. P ara lle lo g ram m n in g  d iagonallar i  12 va 15 sm , u lar  
o rasidagi b u rc h ak  30° b o ‘lsa, p a ra l le lo g ram m n in g  yuzi 
h isoblansin.

A) 100; B) 48; C )  45; D ) 46; E) 58 s m 2.

10. R o m b n in g  balandligi q a ram a-q a rsh i  to m o n n i  teng 
ikkiga b o ‘ladi. R o m b n in g  o ‘tm as  burchag i topilsin .

A) 90°; B) 110°; C) 130°; D ) 120°; E) 150°.

11. R o m b n in g  yuzi 384 s m 2, d iagonallar i  nisbati 3:4 
kabi b o ‘lsa, un ing  per im etr i  topilsin.

A) 80; B) 90; C) 70; D) 100; E) 96 sm.
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12. T en g  yonli trape ts iyan ing  asoslari 6 sm va 10 sm, 
diagonali 10 sm b o ‘lsa, u n in g  yuzi h isoblansin .

A) 42; B) 48; C )  44; D ) 46; E) 52 s m 2.

13. T o ‘g ‘ri burchak li  trape tsiyan ing  yon to m o n la ri  va 
k ichik asosi m os  ravishda 8 , 10 va 10 sm . T rapets iyan ing  
katta  asosi uzunligi topilsin.

A) 15; B) 12; C ) 16; D) 14; E) 18 sm.

14. T e n g  yonli trape tsiya  asoslar in ing  ayirm asi 3 sm 
ga, asosidagi burchakn ing  sinusi 0,8 ga teng. Trapetsiyaning 
yon to m o n i  uzunlig i topilsin .

A) 3,5; B) 3; C ) 4; D )  2; E) 2,5 sm.

15. T o ‘g ‘ri to ' r tb u rc h a k n in g  per im etr i  60 sm , to m o n -  
laridan biri ikk inch is idan  10 sm  katta  b o ‘lsa, u n in g  yuzi 
h isoblansin.

A) 200; B) 180; C) 225; D ) 220; E) 196 s m 2.

16. A B C D  p a ra l le lo g ram m d a  A B  to m o n  va BD  d iago­
nal 10 sm , AD  to m o n g a  oT kazilgan  baland lik  esa 5 sm. 
P ara lle lo g ram m n in g  yuzi h isoblansin.

A) 54 ч/2 ; B) 54 V 3 ; C ) 44 V 3 ; D) 50 V 3 ; E) 48 7 5  sm 2.

17. ABCD  t rape ts iyada  d iagona lla r  P  n u q tad a  kesisha­
di. Agar 5 C = 1 0  sm , AP = 9  sm . P C = 6  sm b o ‘lsa, un ing  
AD  katta  asosi uzunlig i topilsin.

A) 13; B) 15; C )  16; D ) 18; E) 10 sm.

\%.ABCD  p a ra l le lo g ram m d a  P / fb a la n d l ik  o ‘tkazilgan. 
Agar ZABK=30°,  AK=5  dm , KD=S  d m  b o ‘lsa, para lle ­
lo g ram m n in g  per im etr i  topilsin.

A) 42; B) 45; C) 44; D) 48; E) 46 dm.
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19. ABCD  t rape tsiyan ing  yuzi 161 s m 2, balandlig i 14 
sm , asoslari ay irm asi 11 sm  b o ‘lsa, u n in g  ka tta  asosi 
uzunligi topilsin.

A) 15; B) 17; C )  18; D ) 16; E) 21 sm.

20. A gar m u n ta z a m  o lt ib u rch ak n in g  yuzi 54 Уз sm 2 
b o ‘Isa, u n in g  to m o n i  uzunligi topilsin.

A) 2; B) 3; C ) 6 ; D ) 5; E) 4  sm.

21. P ara lle lo g ram m n in g  ka tta  to m o n i  5 sm , ba lan d lik ­
lari 2 sm  va 2,5 sm  b o ‘lsa, u n in g  ikkinchi to m o n i  uzunligi 
topilsin.

A) 5; B) 4; C ) 3; D ) 2; E) 3,5 sm.

22. A B C D  p a ra l le lo g ram m d a  A B=  12 dm , L A = W  
b o ‘Isa, С  n u q ta d a n  AD  t o ‘g ‘ri ch iz iq q ach a  va A D  kesm a- 
gacha  b o ‘lgan m asofa lar  topilsin.

A) 6 va 13; B) 3 va 15; C ) 3 va 14;
D )  5 va 13; E) 6 va 12 dm.

23. Para lle log ram m  b u rchag in ing  bissektrisasi q a rsh i­
sidagi to m o n n i  uzunliklari 5 sm  va 3 sm b o ‘lgan kesmalarga 
a jratadi. P ara lle lo g ram m n in g  per im etr i  topilsin.

A) 30 yoki 24; B) 26 yoki 24; C )  28 yoki 26;
D ) 26 yoki 22; E) 24 yoki 24 sm.

24. T o ‘g ‘ri t o ‘rtb u rch ak n in g  k ich ik  to m o n i  7 sm , d ia ­
g o n a l la r i  esa 60° li b u rc h a k  o s t id a  kes ishad i .  T o ‘g ‘ri 
t o ‘r tb u rc h ak n in g  yuzi hisoblansin .

A) 49  УЗ; В) 56 Уз; С ) 42  Уз; D ) 48 У з ; E) 54 Уз sm 2.

25. ABCD  t o ‘g ‘ri t o ‘r tb u rch ak d a  A va В b u rc h ak la r ­
n ing  bissektrisalari  CD  to m o n n i  u c h ta  te n g  kesm aga 
ajratadi va h a r  bir kesm aning  uzunligi 3 sm  ga teng. T o ‘g ‘ri 
t o ‘rtb u rch ak n in g  per im etr i  topilsin.
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A) 16 yoki 18; В) 18 yoki 28; С ) 24 yoki 30;
D ) 26 yoki 28; E) 20 yoki 32 sm.

26. R o m b n in g  to m o n i  a ga, burchag i 150° ga teng. 
R o m b n in g  q a r a m a -q a r s h i  to m o n la r i  o ras idag i  m aso fa  
topilsin .

А) Зо; В) 0 ,5я ; С ) a ; D )  1,5д; E) 2a.

27. Agar kvadrat to m o n la r i  7 sm  va 28 sm  b o i g a n
t o ‘g ‘ri t o ‘r tbu rchakka  tengdosh  b o ‘lsa, u n in g  perim etr i  
topilsin .

A) 56; B) 48; C ) 52; D ) 64; E) 60 sm.

28. Agar to ‘g bri to ‘rtburchakning tomonlari nisbati 2:3 kabi, 
yuzi 54 sm 2 b o ‘lsa, uning perimetri topilsin.

A) 42; B) 40; C )  30; D ) 28; E) 32 sm.

29. Birinchi kvadratn ing  diagonali ikkinchi kvadratn ing  
to m o n id a n  iborat b o ‘lsa, ikkinchi va b ir inch i kvadratlar  
yuzlar in ing  nisbati topilsin.

A) 5:2; B) 4:3; C ) 2:3; D ) 3:1; E) 2:1.

30. B irinchi kvadra tn ing  diagonali ikkinchi kvadra t­
n ing  t o m o n id a n ,  ik k in ch i  k v a d ra tn in g  d ia g o n a l i  esa 
u ch inch i  kvadra tn ing  to m o n id a n  iborat b o ‘lsa, u ch in ch i  
va b ir inch i kvadratlar  pe r im e tr la r in ing  nisbati topilsin.

A) 2:7; B) 1:3; C )  2:3; D ) 2:1; E) 2:5.

31. T rapetsiyaning asoslari nisbati 3:5 kabi, o ‘rta chizig‘i 
esa 32 sm  b o ‘lsa, un ing  ka tta  asosi uzunlig i topilsin.

A) 38; B) 40; C ) 42; D ) 36; E) 34 sm.

32. T rap e ts iy an in g  d iagonallari  un ing  o ‘rta ch iz ig ‘ini 
uch ta  teng kesm aga b o ‘ladi. T rapets iyaning  katta  va kichik 
asoslari nisbati topilsin.

A) 2:1; B) 3:1; C) 4:3; D) 3:2; E) 1:5.
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33. T eng  yonli trape tsiyan ing  asoslari 22 sm  va 42 sm , 
yon to m o n i 26 sm b o ‘lsa, un ing  diagonali uzunligi topilsin.

A) 42; B) 50; C) 40; D) 30; E) 36 sm.

34. T en g  yonli trape ts iyan ing  asoslari 5 sm va 11 sm, 
per im etr i  28 sm b o ‘lsa, un ing  yuzi hisoblansin .

A) 24; B) 19; C) 2 6 V 3; D ) 2 4 V 3; E) 18V3 s m 2.

35. A gar teng  yonli trape tsiyan ing  katta  asosi 22 sm, 
yon  to m o n i  8,5 sm va d iagonali  19,5 sm  b o ‘lsa, un ing  
yuzi hisoblansin .

A) 124; B) 136; C ) 118; D ) 120; E) 135 s m 2.

36. T e n g  y o n l i  t r a p e t s iy a n in g  asos i  A D = 3 6  sm ,  
L B A C = L C A D ,  per im etr i  90 sm b o ‘lsa, u n in g  yon to m o ­
ni uzunligi topilsin.

A) 18; B) 16; C) 14; D) 12; E) 10 sm.

37. A B  kesm an ing  uchlari a t o lg ‘ri ch iz iq d an  9 sm va 
13 sm  m aso fada  joy lashgan .  K esm an in g  o ‘rtasidagi С  
n u q tad an  a  t o ‘g ‘ri ch iz iq q ach a  b o ‘lgan m asofa topilsin.

A) 12; B) 11; C) 10; D) 13; E) 17 sm.

38. Agar para lle logram m ning  balandliklari 7 sm va 5 sm 
b o ‘lib, katta  balandligi uzunligi 10 sm  b o ‘lgan to m o n g a  
o ‘tkazilgan b o ‘lsa, u n in g  per im etr i  topilsin.

A) 36; B) 46; C )  48; D ) 42; E) 45 sm.

39. ABCD  para l le log ram m ning  diagonali Z?Z)=14 sm  
va AD  to m o n g a  perpend iku lyar .  Agar Z / l = 4 5 0 b o ‘lsa, 
pa ra l le log ram m ning  yuzi h isoblansin.

A) 184; B) 180; C) 200; D) 192; E) 196 sm 2.
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40. R o m b n in g  yuzi 24 sm 2, diagonallari  nisbati 3:4 kabi 
b o ‘lsa, u n in g  per im etr i  topilsin .

A) 19; B) 16; C )  22; D) 20; E) 18 sm.

41. T eng  yonli t rape ts iyan ing  d iagonali 6 d m  va yon  
to m o n la r i  bilan 38° va 112° li b u rch ak la r  tashkil qiladi. 
U n in g  yuzi hisoblansin .

A) 10; B) 12; C ) 16; D ) 8 ; E) 9 d m 2.

42. 0 ‘xshash t o ‘r tb u rch ak la r  per im e tr la r in ing  nisbati 
2:3 kabi, yuzlar in ing  yig‘indisi 260 d m 2 b o ‘lsa, t o ‘rtbur-  
ch ak la rd an  h a r  b ir in ing  yuzi hisoblansin .

A) 82 va 108; B) 76 va 100; C )  80 va 180;
D ) 64 va 196; E) 84 va 180 d m 2.

43. Ikkita o ‘xshash  t o ‘r tb u rch ak n in g  yuzlari 50 s m 2 va 
32 s m 2, p e r im e t r la r in in g  y ig ‘in d is i  117 sm . H a r  b ir  
t o ‘r tb u rch ak n in g  per im e tr i  topilsin .

A) 48 va 64; B) 52 va 65; C ) 50 va 60;
D ) 54 va 62; E) 58 va 60 sm.

44. R o m b n in g  per im etr i  4 d m , d iagonalla r in ing  nisbati 
3:4 kabi b o ‘lsa, u n in g  yuzi hisoblansin .

A) 9 ,6; B) 8 , 8 ; C )  10,4; D ) 10,2; E) 9,8 d m 2.

45. R o m b n in g  perim etr i  2/7 sm , d iagonallar in ing  y ig 'in -  
disi m  sm b o ‘lsa, u n in g  yuzi hisoblansin .

A) ; B) \ m p -  Q  ;
/и2 p~ 3mp 7

D ) 4 ; E) —4^ -sm 2.

46. T rapets iyan ing  asoslari о va A ga teng. Asoslarga 
parallel b o ‘lgan va trapetsiyani ikkita tengdosh trapetsiyaga 
boMuvchi kesm an ing  uzunligi topilsin.

A) Va2 +  2b1 ; B) ; C )  Va! + 6 2 ; D ) ;

E) - j l a 1 +  b1 .
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47. P ara lle lo g ram m n in g  o ‘tkir burchagi 60°, d iag o n a l­
lari kvadra tla rin ing  nisbati 19:7 kabi b o ‘lsa, pa ra l le lo ­
g ra m m n in g  to m o n la r i  nisbati topilsin .

A) 3:2; B) 2:1; C ) 3:4; D) 5:2; E) 5:3.

48. T rape ts iyan ing  asoslari я  va 6 ga teng , yon to m o n ­
lari ka tta  asos bilan a  va p  o ‘tk ir  b u rch ak la r  tashkil qilsa, 
u n in g  yuzi hisoblansin .

(fl2+ 6 2) c o s 2 a  (a2- b 2)s\n2a  ( a 2-/?2) sin a  s in /?
'  s in a -c o s /3  ’ '  s in («+ /? )  ’ '  2 s in (a+ /3 )  ’

(fl2- Z>2) c o s 2 a  (ti2-Z)2)s in a c o s /3  
 ̂ s in (a - /3 )  ’  ̂ s in (a - /3 )

49. T ra p e ts iy an in g  yuzi 36 s m 2, ba land lig i  10 sm , 
asoslar idan  biri ikk inchis idan  3 m ar ta  katta  b o ‘lsa, u n in g  
katta  asosi uzunligi topilsin.

A) 4,2; B) 6 ,0; C )  5,8; D ) 6,2; E) 5 ,4  sm.

5 -§ .  IC H K I VA T A S H Q I C H IZ IL G A N  

K O T B U R C H A K L A R

5 .1 . Asosiy tushunchalar va xossalar

H a m m a  uchlari ay lanada  yotgan k o ‘pb u rch ak  aylanaga 
ichki chizilgan ко ‘pburchak  deyiladi.

H a m m a  to m o n la r i  a y la n a g a  u r in g a n  к о ‘рЬ и гсЬ ак  
ay lanaga tashqi chizilgan к о ‘pburchak  deyiladi.

H a r  q an d a y  u ch b u rch ak k a  ichki ay lana  ch iz ish  m u m -  
kin va agar  u ch b u rch ak n in g  to m o n la r i  a, b, c, yuzi SA 
b o ‘lsa, b u  ay lanan ing  radiusi

2S
r =

a+b+c 

fo rm ula  orqali  topiladi.

д  (5.1)
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Наг q an d a y  u ch b u rch ak k a  tashqi ay lana  ch iz ish  m u m -  
kin boMib, u n in g  radiusi

(5.2)

ga teng.
Q uyidagi xossalarni eslatib  o ‘tam iz:
1. U c h b u rch ak k a  ichki ch izilgan ay lanan ing  m arkazi 

u c h b u r c h a k  b u r c h a k la r i  b i s s e k t r i s a la r in in g  k es ish ish  
nuqtasidir.

U c h b u rc h a k k a  tashq i  ch iz ilgan  ay lan a n in g  m arkazi 
u ch b u rch ak  to m o n la r in in g  o ‘rta la r idan  shu  to m o n la rg a  
o 'tk az ilg an  p e rpend iku lyarla rn ing  kesishish nuqtasid ir.

2. A gar t o ‘r tb u rc h a k n in g  q a r a m a -q a r s h i  to m o n la r i  
yig‘indisi o ‘zaro  teng  b o ‘lsa, y a 'n i /1 5 + C Z )= B C + / lZ )b o ‘lsa 
(5 .1 -ch izm a), to ‘rtburchakka ichki aylana chizish m um kin .

3. A gar t o ‘r tb u rc h ak  q a ram a-q a rsh i  bu rch ak la r in in g  
yig‘indisi 180° ga teng , y a ’ni Z . / t+ Z .C = / . £ + / . / ) =  180° 
b o ‘lsa, t o ‘rtb u rch ak k a  tashqi ay lana  ch iz ish  m u m k in .

4. T o ‘g ‘ri burchak li  u ch b u rch ak k a  tashqi ch iz ilgan  ay ­
lanan ing  m arkazi g ip o ten u za n in g  o ‘rtasidir.

M u n ta z a m  k o ‘p b u rc h ak  ay lanaga ichki ch izilgan b o ‘l- 
sin. U n in g  an to m o n i

a„ =  2^  sin 
П П (5.3)

С

A

В

D

5 .1 -ch izm a. 5 .2 -ch izm a.
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fo rm ula  bilan h isob lanad i.  Bu fo rm u lad a n  foydalan ib , 
aylanaga ichki ch izilgan m u n ta z a m  u ch b u rch ak ,  m u n ­
taza m  t o ‘r tb u rc h ak  va m u n ta z a m  o l t ib u rc h a k n in g  to-  
m onlar in i  an iq lash  m um kin :

л = 3 ,  а 3=2Уг51п60‘= / г 7 3 ;  (5.4)

77= 4 , at = 2 R  s in45°= /?V 3  ; (5.5)

77= 6 , a6= 2 R  s in30°=/?.  (5.6)

Endi aylanaga tashqi chizilgan m u n tazam  ko ‘pburchak- 
ni qaraym iz. U n ing  to m o n in i  bn deb  belgilasak, u  ichki 
chizilgan ay lan an in g  r radiusi orqali

b„ = 2 r t e ^ f  (5.7)

fo rm uladan  an iq lanad i.  Xususiy  hollar:

л = 3 ,  £3= 2 / ' tg 6 0 ° = 2 / 'V 3 ; (5.8)

n=4,  b = 2 r tg 4 5 ° = 2 r -  (5.9)

„ = 6 , 66= 2 T - t g 3 0 ° = ^ r " .  (5 .10)

5 . 2 .  M a v z u g a  d o i r  m a s a l a l a r

1. Bir to m o n i  10, unga yopishgan  burchak lari  105° va 
- t 5 °  b o 'lg an  u c h b u rc h a k k a  tashqi ch iz ilgan  ay lan an in g  
radiusi topilsin.

A) 8 ; B) 10; C ) 12; D) 14; E) 7.

2. D o iran in g  yuzi 36 л  ga teng. U nga  tashqi ch izilgan 
kvadratn ing  yuzi hisoblansin .

A) 100; B) 169; C ) 128; D) 130; E) 144.

3. T o m o n i  81 b o 'lg an  teng  to m o n li  uch b u rch ak k a  ta sh ­
qi chizilgan ay lanan ing  radiusi topilsin.

A) 2 7 V 3; B) 1 6 V2 ; C )  1 6 V 3 ;  D )  18; E) 9V 5 .
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4. D o iran in g  radiusi 40%  ortsa ,  un ing  yuzi q an d ay  
o ‘zgaradi?

A) 20 % ortad i;  B) 96 % ortad i;  C ) 80 % ortadi;
D) 38 % ortad i;  E) o ‘zgarm aydi.

5. T en g  yonli u ch b u rch ak n in g  yon to m o n i  3, uchidagi 
burchag i 120° ga teng. Shu  u ch b u rch ak k a  tashqi chizilgan 
ay lanan ing  radiusi topilsin.

A) 1; B) 5; C ) 2; D ) 3; E) 4.

6 . R o m b n in g  kichik diagonali va to m o n i  18 Уз ga teng. 
R om bga ichki ch izilgan ay lanan ing  radiusi topilsin.

A) 13,5; B) 14; C )  16; D) 9; E) 20.

7. D o irag a  ichki ch iz i lg an  t o ‘g ‘ri t o ' r tb u rc h a k n in g  
to m o n la r i  12 va 16 ga teng. D o iran in g  yuzi hisoblansin .

A) 80 я ;  В) 100 я ;  С )  96 я ;  D) 24 я ;  Е) 64 я .

8 . Radiusi Уз ga teng  b o i g a n  doiraga o i k i r  burchagi 
60° b o i g a n  teng  yonli t rapc tsiya  tashqi ch izilgan . T ra p e t-  
siya o ‘rta  c h iz ig ln in g  uzunligi topilsin.

A) 5; B) 3; C )  4; D ) 2; E) 1.

9. T o ‘g ‘ri burchakli  u ch b u rch ak n in g  kateti Уз va unga 
yopishgan burchagi 30° ga teng. U ch b u rch ak k a  tashqi ch i ­
zilgan ay lanan ing  radiusi topilsin.

A) 12; B) 10; С )  V?; D ) 4; E) 1.

10. T o ‘g ‘ri burchak li  u ch b u rch ak k a  ay lana  ichki c h i ­
zilgan va urin ish  n uq tas ida  g ip o ten u za  uzun lik lari  5 sm 
va 12 sm b o i g a n  ikkita kesm aga ajratilgan. U c h b u rc h a k ­
ning katta  kateti  uzunligi topilsin.

A) 10; B) 17; C) 20; D) 15; E) 14 sm.
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11. A y lanan ing  uzunligi 6 я  ga teng  b o ‘lsa, unga  ichki 
ch izilgan kvadratn ing  yuzi h isoblansin.

A) 18; B) 14; C ) 13; D) 12; E) 22.

12. R o m b n in g  to m o n i  a = 4 ,  unga ichki chizilgan aylana 
radiusi r= 1,5 b o ‘lsa, ro m b n in g  yuzi hisoblansin .

A) 10; B) 12; C ) 13; D ) 11; E) 8 .

13. T o ‘g ‘ri t o ‘r tbu rchakka  tashqi ch izilgan ay lanan ing  
radiusi 15 sm  b o ‘lsa, u n in g  q o ‘shni to m o n la r i  0 ‘rtalari 
orasidagi m asofa topilsin.

A) 12; В) у ;  C )  15; D )  14; E) 13 sm.

14. T en g  yonli uchb u rch ak n in g  asosiga tushirilgan ba- 
landlik 25 sm, ichki chizilgan aylananing radiusi 8 sm b o ‘lsa, 
uchburchak  asosining uzunligi topilsin.

a \  1 n \  24 . r ' \  32 , ryx 40 . r-x 80A) 12, B) -j , C )   ̂ , D ) 2 > E) 2 sm.

15. U c h b u rch ak n in g  to m o n la r i  13, 14 va 15 sm. U nga
tashqi va ichki chizilgan doiralar yuzlarining nisbati topilsin.

A) ( § ) 2 ; B) 12; C ) Ц ' ;  D ) 4; E) ( ^ ) \

16. M u n taza m  0 ‘n ikk ibu rchakn ing  ichki burchag i a  
b o ‘lsa, s in a  topilsin.

A) 0 ,8; B) 0,6; C ) 0 ,75; D) 0,5; E) 0,25.

17. M u n ta z a m  u c h b u r c h a k k a  ay la n a  ichki ch iz i lg an ,  
s h u  ay lan a g a  esa m u n ta z a m  o l t ib u rc h a k  ichki c h iz i l ­
g an .  U c h b u r c h a k  va o l t ib u r c h a k  y u z la r in in g  n isba t i  
to p ils in .

A) 1; B) 3; C) 4; D) 2; E) 7.
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18. U c h b u rc h a k n in g  ikkita burchag i у  va ^  ekanligi 
m a ’lum va u  radiusi 2 sm  b o ‘lgan aylanaga ichki chizilgan. 
U c h b u rch ak n in g  yuzi hisoblansin .

A) 3 +  V 5 ; B) 2 +  V3 ; C ) 5; D ) 4 ,5 ;  E) 4 s m 2.

5 . 3 .  M a v z u g a  o id  m a s a l a l a r n i n g  y e c h i m l a r i

1. B e r i l g a n .  (О,  Д) — aylana, AABC, A , B , C E ( 0 ,  
R), B C = \0 ,  Z.B= \05°, Z .C=45°.

/? t o p i l s i n  ( 5 .3 .1 - ch izm a).

Y e c h i l i s h i .  U c h b u rc h a k  
ichki b u rchak la r in ing  yigMndisi 
180° ga ten g .  Ik k ita  В va С 
burchak lari  berilgan. U ch in ch i  
b u rc h a k n i  to p am iz :  / 1 = 1 8 0 ° -  
150o =  30°. S in u s l a r  t e o r e m a -  
s in ing (2 -§ , 8 -xossa) natijasidan

foydalanam iz: = 2 R  yoki

1 0 _ = 2 /?
sin 30° 
R  = 10

U ho ld a  
_  10 _

2 sin 30° 2-1/2

Javobi: B).

=  1 0 .

В

A

5 .3 .1 - chizma.

2. B e r i l g a n .  {O, /?) — doira, 5 п= 3 в л ,  A B C D  — 
kvadrat.

^ „ „ t o p i l s i n  (5 .3 .2 -ch izm a).

Y e c h i l i s h i .  A y lanan ing  О m ark az id an  kvadra tn ing  
/4i?va CZ) tom on la r iga  rad iuslar  o ‘tkazam iz . Lekin urinish 
n u q tas id an  o ‘tkazilgan rad ius  u r in m ag a  perpend iku lyar,  
O N  va M O  parallel A B  va CD  t o ‘g ‘ri ch iz iq larga p e rp en -
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dikulyar b o lg a n i  u c h u n  b itta  M N  t o ‘g ‘ri 
ch iz iqda  yotadi va A//V= BC =a  b o ‘ladi. D e- 
m ak, A/yV ay lan an in g  d iam e tr id an  iborat, 
y a ’ni M N = 2 R  b o ‘lib, k v a d ra tn in g  yuzi 
S= (2R )2= 4 R 2 b o ‘ladi.

B e r i l g a n  s h a r t g a  k o ‘ r a ,  S D= n R 2, 
Звл:=лК2 va R2=36.  U ho lda  kvadratn ing  

yuzi 5 = 4  • 3 6 =  144.

3. B e r i l g a n .  ( 0 ,  /?) — aylana, &ABC, A B = A C =  
= BC, A , B , C £ ( 0 ,  R),  /1 5= 81 .

5.3.2-chizm a.

5  t o p i l s i n  (5 .3 .3 -ch izm a) .

С
5.3.3-chizm a.

Y e c h i l i s h i .  U c h b u r c h a k  
В  t e n g  t o m o n l i  b o ‘ lg an i  u c h u n  

u n in g  ichki b u rc h a k la r i  o ‘za ro  
te n g  va L A  = / .  В - 1. C = 6 0 ° . 
S inuslar  teo rem asi  (2 -§ ,  8-xossa) 
n ing  n a t i ja s id an  fo y d a la n am iz :

- Ж -  = 2r, r = 4 |  = 2.14b .
sin 60° V3

Javobi: A).

4. B e r i l g a n .  ( 0 ,  r) — ay ­
lana, 5=1,4/-.

5 , - 5  t o p i l s i n  ( 5 .3 .4 -  
ch izm a).

Y e c h i l i s h i .  A y la n a n in g  
rad ius i  40%  o r tg an l ig i  va 1% 
s o n n i n g  0,01  q i s m i g a  t e n g  
boMgani u ch u n  yangi ay lananing  
radiusi 5 = r + 0 , 4 r =  1 ,4/-b o ‘ladi.
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D oira larn ing  yuzlari, m os ravishda, S - n r 1 va S = n R 2= 
= я (1 ,4 г )2= 1 , 9 6 я г 2 b o ‘ladi. U ho ld a  o ‘zgarish m iqdorin i  
topsak ,  5'1- 5 ' = (  1 ,9 6 -1  )л г = 0 ,9 б я .  D em ak , do iran ing  yuzi 
96% ortadi.

Javobi: B).

5. B e r i l g a n .  (O, R) — aylana, ЬЛВС,  /4 ,5 ,C G ((9 , 
/?), L A B C = m ° ,  AB= BC=3.

/? t o p i l s i n  (5 .3 .5 -ch izm a).

Y e c h i l i s h i .  A A B C  ten g  g
yonli b o ‘lgani u c h u n  asosdagi 
b u r c h a k l a r  o ‘z a r o  t e n g  va

Javobi: D).

6 . B e r i l g a n .  A B C D  — ro m b ,  A B = B D = \ % 4 b ,  
(O, R) —  ichki ch izilgan aylana.

/? t o p i l s i n  (5 .3 .6 -ch izm a).

Y e c h i l i s h i .  R om bning  to ­
m o n i  va d iagonali teng  b o ‘lgani 5  С
u c h u n  AAB D  teng  tom on lid ir .
D e m a k ,  /.  B A D = 6 0 ° .  I c h k i  
ch izilgan ay lanan ing  О m a rk a ­
z i d a n  r o m b n i n g  B C  va A D

nuslar teo rem as in ing  (2-§ ,  8- 
x o s s a )  n a t i j a s i g a  k o ‘ ra

A С

5.3.5-chizm a.

to m o n la r ig a  p e rp en d ik u ly a r la r  
o ktkazam iz .  U la r  parallel t o ‘g ‘ri ^  К  
c h i z i q l a r g a  p e r p e n d i k u l y a r  5.3

D
5 .3 .6 -ch izm a.
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b o lg a n i  u ch u n  bir to ‘g ‘ri ch iz iq d a  yotadi va rom b  u ch u n  
b a la n d l ik  b o ‘ladi: 2 R = H .  R o m b n in g  b a la n d l ig in i  В 
n u q tad an  tu sh iram iz  va Ь А В К  ni hosil qilam iz . U ho lda

H = A B  -sin  60 "= 1 8  x/3 - ^  = 9  • 3 = 2 7  va R = \ h = U , 5 .

7. B e r i l g a n .  ABCD — t o ‘g ‘ri to ‘r tbu rchak , {O, R) — 
tashqi ch iz ilgan  ay lana , 16, CZ)= 12.

t o p i l s i n  (5 .3 .7 -ch izm a) .

Y e c h i l i s h i .  D o iran in g  yuzi 
(3 -§ )  S = n R 2 fo rm ula  b ilan  h isob ­
lanadi. AB C D  t o ‘r tb u rch ak d a  A C  
d i a g o n a l n i  o ‘t k a z a m iz .  U n in g  
o ‘r ta s id a g i  О n u q t a  t o ‘ r t -  
b u rc h ak n in g  s im m etr iy a  m arkazi 
b o ‘lgani u c h u n  AC =2R.  T o ‘g ‘ri 
burchak li  t±.ACD d an  P ifagor te o ­
remasi (2 -§ ,  7-xossa) ga asosan, 
A C 2= A D 2+ CZ)2=  162+  122= 2 5 6 +  

+  144 =  4 0 0 ,  A С = 20  va 

AC= \  • 2 0 =  10. D o iran in g  yuzi S=  1 OOjt.

5.3.7-chizm a.

8. B e r i l g a n .  ( 0 ,  R) — ay lana , R=  V 5 , / .A  = 60°, 
ABCD —  trape tsiya , AB C D  — tashqi chizilgan.

В

DA

5 .3 .8 -ch izm a.

M N  o ‘rta chiziq  t o p i l s i n  
(5 .3 .8 -ch izm a) .

Y e c h i l i s h i .  A ylananing  О 
m a r k a z i d a n  B C  va  A D  ga  
perpendikulyarlar o ‘tkazamiz. U 
h o l d a  a y l a n a n i n g  d i a m e t r i  
trape tsiyan ing  balandligiga teng
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b o ‘ladi: H=2R =2s[3 . T o ‘g‘ri burchakli A A B K  (BK±AD)  
dan topamiz:

^  = Sin 60-, AB  =  - J j -  = ^  = 4.
A B  s in  6 0  V3

2

Aylanaga trapetsiya tashqi chizilgani uchun  qaram a- 
qarshi to m o n la r  yig‘indisi A B +  CD= B C + A D ,  2AB=

= BC+AD, M N =  ad+2 BC = A B  = 4.

Javobi: C).

9. B e r i l g a n .  {0 ,  R) — aylana, v4C= V3, A, B, C G (0 , 
R), tsABC,  Z C =90°, L A = W .

/? t o p i l s i n  (5.3.9-chizma).

Y e c h i l i s h i .  T o ‘g ‘ri burchakli 
uchburchakka aylana tashqi chizil­
gan b o ‘lsa, ay lananing  diam etri gi­
p o t e n u z a n i n g  u z u n l i g ig a  t e n g .  
Shun ing  u c h u n  berilgan  ka te t  va 
burchak  orqali g ipotenuzani topa ­
miz:

-)/ло A C  j n A C  _  л/з _o cos 3 0 = ^  va А В = — ^ - ^ - 2 .

С  --------- В

5.3.9-chizma.

Tashqi chizilgan aylananing radiusi esa R= j  ' AB=  
=  1 sm.

Javobi: E).

10. B e r i l g a n .  Л/1ВС, Z C = 90° , (O, r) — ichki chiz. 
aylana, D — urinish nuqtasi, AD =5  sm, B D = \2  sm.

t o p i l s i n  (5.3.10-chizma).
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A Y e c h i l i s h i .  Ichki chi­
zilgan aylananing radiusi r 
bo'lsin: O N = O M = O D = r .  
3-§, 4-xossaga muvofiq ay- 
lanadan tashqaridagi nuq ­
tadan aylanaga urinm alar 
o ‘tk a z i lg a n  b o ‘lsa , shu  
nuqtadan urinish nuqtasi- 
gacha  b o ‘lgan kesm alar-  
ni ng u z u n l ik la r i  o ‘z a ro  
tengdir: M A = A D = 5  sm,

С  N В

5.3.10-chizma.

B D = B N = \ 2  sm, C M = C N = r .  ДЛ Я С  da g ip o te n u z a  
AB=AD +  Z?/)=5+12= 17 sm, y4C=5 +  /', 5 C = 1 2 + r .  Pifagor 
teorem asi (2- §, 7-xossa) ga k o ‘ra, A C 2+ B C = A B 2, 
( r + 5 ) 2 + ( r+  12)2=  172, r 2 + lO r+25  + г 2 + 2 4 r + l 44 =  289, 
2/-2+  3 4 / ' - 120=0, r  2+17/*-60=0, Z)=172+ 4  • 6 0 = 5 29= 232,

r, =  — -  , r2=  — , /*2=3, r, =  - 2 0 .  Bu yerda, katta
katet # C =  12 + 3 =  15 sm b o ‘ladi.

Javobi: D).

11. B e r i l g a n .  {O, R) — aylana, ABCD —  ichki 
chizilgan kvadrat, 1 0= 6 я .

SABCD h i s o b l a n s i n  (5.3.11- chizma).

Y e c h i l i s h i .  Kvadratning to- 
raox\\AB=a  bo‘lsa, uning yuzi S = a 2. 
Agar radiusi R  b o 'lg an  aylanaga

О /  \  kvadrat ichki chizilgan b o ‘Isa, (5.5)
fo rm u la g a  k o ‘ra u n i n g  to m o n i  
a = R j 2  ga teng.

Dem ak, aylananing radiusini to- 
pish kerak. Aylana uzunligi m a ’lum

5 .3 .1 1 - chizm a. bo ‘lgani uchun 2 л R=6tz tenglama-
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dan radiusni topamiz: R=3.  Demak, kvadratning tomoni 
я = 3  Л  va uning yuzi 5 = (3  Л  )2=  18 boMadi.

Javobi: A).

12. B e r i l g a n .  ABCD — romb, AB=a=A,  ( 0 ,  r ) — 
ichki chizilgan aylana, r= 1,5.

S/iBcp h i s o b l a n s i n  (5.3.12-chizma).

Y e c h i l i s h i .  Rom bning  A 
u c h id a n  A K = h  b a l a n d l i k  
( A K l D Q  o ‘tkazamiz. R om b­
ning yuzi (4.6) formula b o ‘yi- 
ch a  h iso b la n a d i :  S = a h .  О 
nuqtadan A B  tom ondagi uri­
nish nuqtasiga radius o ‘tka- 
zam iz .  U h o ld a  h = 2r=
= 2-  1,5 =  3 va rombning yuzi 
S = 4  -3  =  12 b o ‘ladi.

Javobi: B).

13. B e r i l g a n .  ( 0 ,  /?) — aylana, R = \5 ,  A B C D  — 
to ‘g ‘ri to ‘rtburchak, A E = E D ,  CF=FD.

t o p i  I s  i n  (5.3.13-chizma).

Y e с h i 1 i s h i. Л, В, C, D nuqta- 
lar aylanaga tegishli. Diagonallarning 
kesishish nuqtasi О to ‘g lri to 'r tbur-  
chakning simmetriya markazi b o ‘l- 
ganligidan, A C  diagonal О nuqtadan 
o ‘tadi va A C = 2 R = 2  • 15 = 30. AACD  
da  E  va F  nuq ta la r  tom on larn ing  
0 ‘rtalari b o ‘lgani uchun, EF  kesma 5.3.13-chizma.

В С

/ 7/v У
К  D

5.3.12-chizma.
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AC D  uchburchakning o ‘rta chizig‘i b o ‘ladi va asosining 
yarmiga teng:

E F  = ЛС = i  • 30 = 15.

Javobi: C).

14. B e r i l g a n .  A/15C, A B= BC ,  B D i A C ,  BD=25  sm, 
(O, r) — ichki chizilgan aylana, r= 8  sm.

A C  t o p i l s i n  (5.3.14-chizma).

Y e c h i l i s h i .  0  n u q t a  
uchburchakka ichki chizilgan 
a y la n a n in g  m arkaz i  b o ‘lsin. 
Shar tga  k o ‘ra, B D = 2 5  sm , 
OD=8  cm . U holda 5 0 = 2 5 -  
- 8 = 1 7  sm. 0  nuq tadan  u r i­
nish nuqtasi К  ga OK=8  sm 
radiusni o ‘tkazamiz. O K i .B C  
va A 0 5 / f t o ‘g‘ri burchakli. Pi­
fagor teoremasiga (2-§, 7-xos­
sa) asosan K C = D C = a ,  BC=  
=  1 5 4 - j .  Д 0 5 Л :  d an :  5 / f =

= J B 0 2 + 0 K 2 = 15  sm . K C =

= KD=a,  u holda 5 C =  15 + o. T o ‘g‘ri burchakli A B D C  
u c h u n  Pifagor teo re m a s id a n  (2 -§ ,  7-xossa):  B C 2 = 
= B D 2 + D C 2, (15 +  o)2= 2 5 24-o2, 2254-30 • o4-o2= 625 +  o2, 

4030 • o =  40 0 ,  o =  у  e ka n l i g i n i  o la m iz .  Bu y e rd a n ,  

A C = 2 a = ^  sm.

15. B e r i l g a n .  AABC, A C = \ 3  sm, BC= 14 s m , /45= 15 
sm, ( 0 , ,  5) — tashqi chizilgan aylana, ( 0 2, r) — ichki 
chizilgan aylana, S r  S 2 — doiralar yuzlari.

S1:S2 t o p i l s i n  (5.3.15-chizma).

5

A  D С

5.3.14-chizma.
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Y e c h i l i s h i .  Uchburchakka 
i chki  c h iz i lg a n  a y l a n a n i n g  
radiusi r, tashqi chizilgan aylana 
radiusi R b o ‘lsin. U chburchak­

ning yuzi quyidagi: S=  yoki

S - p r ,  p =  a+b+c fo rm u la d a n  
to p ilad i .  U c h b u rc h a k  yuz in i  
Geron formulasidan (2-§, (2.14) 
formula) topamiz:

S= y l p ( p - a ) ( p - b ) ( p - c ) ' 

Bizda o = 13 , Z?=14, c=  15, p=

5.3.15-chizma.

13+14+15 =21 b o ‘ladi.

U holda 5  =  V21(21 - 13)(21 -  14)(21 -  15),

S=  л/21 ■ 8 - 7 - 6 = 7  • 3 • 4 = 8 4  sm 2. 

n  _  abc  _  1 3 1 4 1 5  _  65 „ S  84 л  -г  u
Л  -  4 5  -  -  T S m ' Г =  7  =  21  = 4  C m - T a s h -

qi va ichki chizilgan doiralar yuzlarining nisbatini topamiz:

'I _  nR 2
nr 82-42

Javobi: A).

16. B e r i l g a n .  ЛВ  — m u n ta z a m  o ‘n ikk ibu rchak , 
a=/LABC.

sina t o p i l s i n  (5.3.16-chizma).

Y e c h i l i s h i .  M untazam  « -b u r­
chak ichki burchaklarning yig‘indisi 
( l - § ,  (1.2) formula) 180°(« -2 )  ga 
teng. Bizda «= 12  va ichki burchak­
la r  b ir -b ir ig a  teng , sh u  sa b ab l i , 5 .3 .16 -ch izm a.
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a  =  1 8 0 ^ 1 2 )  =150°. U n d a  s in l 5 0 o =  s in (1 8 0 o- 3 0 ° )  = 

=sin30°= j  ■

Javobi: D).

17. B e r i l g a n .  AABC, ( 0 ,  r) — ichki chizilgan ayla­
na, {mnpcjrs) — m untazam  oltiburchak.

5 д:5б t o p i l s i n  (5 .3 .17-chizma).

В  Y e c h i l i s h i .  U c h ­
b u rc h a k n in g  to m o n in i  
A B = a  deb belgilaymiz. 
M u n t a z a m  u c h b u r ­
chakning har bir burchagi 
60° ga te n g  va u n i n g  
yuzi (2-§, (2.10) form u­
laga m u v o f iq ) ,  S s  -

= | o 2s i n 6 0 ° = ^ S  =2 4-3a

=  . Aylana-12 о
5 .3 .17-chizma. ga muntazam oltiburchak

ichki ch iz i lgan  b o ‘lsa,

uning ab tomoni aylananing radiusiga teng: ab= r = ĝ ~ . 
U ho lda  A m n O  t e n g  to m o n l i  va u n i n g  yuz i 5 ,=

_  r 2V3 _  Зя2 Л  
36

СA

va
4 36 4 u 1

Izlanayotgan nisbatni hisoblaymiz:

Л _ а2 Л . д2Уз _ д2УЗ-8 _ 2 
5 6 4 ' 8 4-д2Уз

Javobi: D).
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18. B e r i l g a n .  АЛ8С, Z A = | ,  Z 8 = | ,  ( 0 ,  8 ) -  
tashqi chizilgan aylana, R=2  sm. ~

.Уд h i s o b l a n s i n  (5.3.18-chizma).

Y e c h i l i s h i .  Agar A C = b ,  A B = c  A 
b o ‘lsa, u c h b u rc h a k n in g  yuzi (2 -§ ,

(2.10) formula) dan 5'x=  ^  be sin у  =

= . Sinuslar teoremasi (2-§, 8-xossa)

ga asosan, sin 4y  “  5̂ ( 180°-45°-60°) ’
b с

■. ,co = ~~~'nro = 2 R  m unosabat o ‘rin- s m 4 5  sin 75

li. U ho lda  b=2Rs\n45° = 2 R -  ^ f  =

Ry/2 , c=2sin75°=  . Uchburchakning  yuzi (2-§,

(2.10) form uladan) 5 = ^ 6 c s i n 6 0 - =  # (^ f +l) . 1 У б  = 
= 3 + Vs" bo'ladi.

Javobi: A).

5.3.18-chizm a.

5 .4 . M ustaqil yechish uchun m asalalar

1. T o 'g 'r i  burchakli uchburchakka ichki chizilgan ay­
lananing radiusi 4 sm, gipotenuzasi esa 26 sm. U chbur­
chakning perimetri topilsin.

A) 64; B) 54; C) 60; D) 45; E) 70 sm.

2. Teng yonli uchburchakning uchidagi burchagi 120° 
va yon tomoni 2 sm bo'lsa, unga tashqi chizilgan aylana­
ning diametri topilsin.

A) 2; B) 3; C) 2,5; D) 4; E) 3,5 sm.

3. Aylanaga teng  yonli trapetsiya tashqi chizilgan. 
Trapetsiyaning bitta burchagi 30°, o 'r ta  chizig'i 2 m. 
Aylananing radiusini toping.
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A) 2; В) 2,5; С) 1,5; D) 1; Е) 0,5 sm.

4. Agar to ‘gkri burchakli uchburchakka ichki chizilgan 
aylananing radiusi 3 m, uning kichik kateti esa 10 m bo‘lsa, 
uchburchakka tashqi chizilgan aylananing radiusini toping.

A) 7; B) 7,5; C) 8; D) 7,25; E) 8,25 m.

5. T o ‘g‘ri burchakli uchburchakda gipotenuzaga o ‘tka- 
zilgan balandlik 4 sm. G ipotenuzada ajratilgan kesmalar 
uzunliklarining ayirmasi 6 sm ga teng. Uchburchakning 
kichik kateti uzunligi topilsin.

A) 6; В) 2 ,/5  ; C ) 3 V 5 ;  D) 4; E) 4ч/5 sm.

6. M untazam  o ‘nburchakning ichki burchagi topilsin.

A) 110°; B) 122°; C) 150°; D) 144°; E) 136°.

7. M untazam  o ‘nbeshburchak uchun markaziy burchak 
topilsin.

A) 20°; B) 22°; C) 18°; D) 36°; E) 24°.

8. Qanday ko‘pburchakning ichki burchagi uning m ar­
kaziy burchagidan 10 marta katta?

A) 16; B) 22; C) 24; D) 18; E) 15 sm.

9. Teng yonli uchburchakning balandligi 20 sm, asos 
va yon tom onin ing  nisbati 4:3 kabi. U chburchakka ichki 
chizilgan aylananing radiusi topilsin.

A) 5; B) 6; C) 9; D) 8; E) 7 sm.

10. Teng yonli uchburchakning yon tomoni 2 dm , asosi 
2,4 dm. Uchburchakka aylana ichki chizilgan va uchbur­
chak asosiga parallel qilib, unga urinm a o ‘tkazilgan. Ushbu 
urinm a yordam ida ajratilgan uchburchakning perimetri 
topilsin.

A) 2,4; B) 1,8; C) 1,6; D) 2,1; E) 3,2 dm.
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11. Teng yonli uchburchakning asosi 12 sm, asosiga 
tushirilgan balandlik 8 sm b o ‘lsa, uchburchakka tashqi 
chizilgan aylananing diametri topilsin.

A) 12,5; B) 12; C)13; D) 13,5; E) 11,5 sm.

12. Qavariq to l rtburchakka aylana ichki chizilgan. Agar 
to‘rtburchakning tomoni 12 sm, unga yopishgan burchaklari 
esa 60° va 120° b o ‘lsa, uning radiusi topilsin.

A) 3V2 ; B) 4V2 ; С) 4 Л ;  D) 2 Л ;  E) З Л  sm.

13. Trapetsiya aylanaga ichki chizilgan. Trapetsiyaning 
uchlari aylanani 2:3:2:5 nisbatda b o ‘ladi. Agar aylananing 
radiusi 6 sm bo‘lsa, trapetsiyaning yuzi hisoblansin.

A) 4(2 Л  + 3); B) 4 Л  + 7; С) 4 ( Л + 5 ) ;

D) 6( Л  + 2);  E) 8+ 5  Л  sm 2.

14. Radiusi 14 dm  ga teng  b o ‘lgan aylanaga m u n ta ­
zam  uchburchak  ichki chizilgan va uchburchakka yana 
aylana ichki chizilgan. Hosil b o ‘lgan halqaning yuzi h i ­
soblansin.

А) 18л; В) Юл; С) 12л; D) 16л; Е) 15л d m 2.

15. Aylananing radiusi -Уз sm ga teng. Uning atrofida 
teng  yonli trapetsiya tashqi chizilgan va uning  o ‘tkir 
burchagi 60° ga teng. Trapetsiyaning yuzi hisoblansin.

A) 6 Л ;  B) 8 Л ; C) 8 Л ; D) б Л ;  E) 8 Л  sm 2.

16. M untazam  toT tburchak  aylanaga ichki chizilgan 
b o ‘lib, uning tom oni 4 ^ 2  sm. Aylanaga tashqi chizilgan 
m untazam  uchburchakning yuzi hisoblansin.

A) 56 Л; B) 48; С) 4 5 Л ;  D) 4 8 Л ;  E) 45 sm 2.
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17. Aylanaga tashqi chizilgan m untazam  oltiburchak­
ning tom oni 4 x/2 . Aylanaga ichki chizilgan kvadratning 
yuzi hisoblansin.

A) 64; B) 48; C) 52; D) 50; E) 60 sm 2.

18. Rombning tomoni \ 0 j 3  sm ga, o ‘tkir burchagi 60° 
ga teng. Rombga ichki chizilgan doiraning yuzi h isoblan­
sin.

А) 56,25л; В) 48,75л; С) 52,25л;
D) 50,6л; Е) 48,5л sm 2.

19. 0 ‘tmas burchagi 120° b o ‘lgan rombga ichki chizil­
gan doiraning yuzi 36л sm 2. Rom bning yuzi hisoblansin.

A) 92 V2 ; B) 96 V2 ; C) 88 7 5 ; D) 96 7 5 ; E) 92 7 5  sm 2.

20. Aylanaga m untazam  oltiburchak ichki chizilgan va 
uning  kichik d iagonali 12 sm. O ltibu rchakn ing  yuzi 
hisoblansin.

A) 64 72 ; B) 64; C) 72 72 ; D) 64 75; E) 72T5sm2.

21. T o ‘g ‘ri burchakli uchburchak aylanaga tashqi c h i­
zilgan va gipotenuza aylanaga urinish nuqtasida 3 sm va 2 
sm b o ‘lgan kesmalarga ajraladi. U chbu rchakka  ichki 
chizilgan doiraning yuzi hisoblansin.

А) 2л; В) 1,44л; С) л; D) 4л; Е) 2,25л sm 2.

22. Teng yonli /S.ABC ning asosi /1С= 12 sm, balandligi 
DB=S  sm. Uchburchakka ichki chizilgan aylana m arka­
zidan uning В uchigacha b o ig a n  masofa topilsin.

A) 8; B) 5; C) 6; D) 9; E) 4 sm.

23. K vadra tn ing  tom oni 8 sm b o ‘lsa, unga tashqi 
chizilgan aylananing uzunligi topilsin.

A) 872  л; В) 6 7 2  я; С) 8л; D) 1072 л; Е) 7 7 5  л в т .
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24. Radiusi /?=6 b o ‘lgan aylanaga uchburchak ichki 
chizilgan va uning ichki burchaklari kattaliklari 3:4:5 kabi 
nisbatda. Eng katta yoyning uzunligi topilsin.

A) 3j t ; В) 8 л ;  С) 4л ; D) 6 л ;  E) 5л .

25. Aylanaga tashqi chizilgan teng yonli trapetsiyaning 
o ‘rta chizig‘i 5 sm. Trapetsiyaning perimetri topilsin.

A) 21; B) 24; C) 22; D) 20; E) 18 sm.

26. M untazam  toTtburchakning tom oni 8 sm b o ‘lsa, 
unga tashqi chizilgan doiraning yuzi hisoblansin.

А) 28л; В) 24л; С) 32л; D) 30л; Е) 1 6 л 5 т 2.

27. Rombning tomoni 15 sm, o 'tk ir  burchagi 30° b o ‘lsa, 
rombga ichki chizilgan aylananing uzunligi topilsin.

А) 6л; В) 7,5л; С) 8,5л; D) 7л; Е) 12л sm.

28. Trapetsiyaning tomonlari a, a, o v a  2а b o ‘lsa, unga 
tashqi chizilgan aylananing uzunligi topilsin.

A) 1ап\  В) Зол; С) бол; D) 2ол; E) 4ол.

29. Teng yonli trapetsiyaga aylana ichki chizilgan. 
Trapetsiyaning yon tom oni 4 sm, katta asosidagi o ‘tkir 
burchagi 30° b o ‘lsa, trapetsiyaning yuzi hisoblansin.

A) 8; B) 6; C) 9; D) 12; E) 13 sm 2.

30. Aylanaga ichki chizilgan uchburchakning uchlari 
aylanani uzunliklari 2:3:4 kabi nisbatda boMgan uchta 
q ism ga  a jra tad i .  U c h b u rc h a k n in g  ichki bu rch ak la r i  
kattaliklari topilsin.

A) 30°, 60°, 90°; B) 40°, 50°, 90°; C) 50°, 60°, 70°;
D) 60°, 65°, 40°; E) 40°, 60°, 80°.
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31. T o ‘g‘ri burchakli uchburchak to ‘g‘ri burchagi uch i­
dan o 'tkazilgan m ediana va bissektrisa orasidagi burchak 
10°. Uchburchakning burchaklari kattaliklari topilsin.

A) 20° va 70°; B) 45° va 50°; C) 35° va 55°;
D) 30° va 60°; E) 40° va 50°.

32. Uchburchakning bitta uchidan o 'tkazilgan baland­
lik, bissektrisa va m ediana shu burchakni to ‘rtta teng 
burchakka b o ‘ladi. Uchburchakning burchaklari kattalik­
lari topilsin.

A) 90°, 35°, 55°; B) 90°, 22°, 30°; C) 90°, 40°, 50°;
D) 90°, 36°, 54°; E) 90°, 30°, 60°.

33. T o ‘g‘ri burchakli uchburchakning to ‘g‘ri burchagi 
u c h id a n  va ichki h a m d a  tashqi ch iz i lgan  ay la n a la r  
markazlaridan nurlar  o 'tkazilgan b o ‘lib, ular orasidagi 
burchak 7°. Uchburchakning o ‘tkir burchaklari kattaliklari 
topilsin.

A) 30° va 60°; B) 40° va 50°; C) 45° va 45°;
D) 38° va 52°; E) 36° va 54°.

34. M untazam oltiburchakning tomoni я =  12 sm bo'lsa, 
oltiburchakka ichki chizilgan doiraning yuzi hisoblansin.

A) 112л; В) 96л; С) 98л; D) 120л; Е) 108л sm 2.

35. Radiusi 5 sm b o ig a n  aylanaga m untazam  o ‘nikki- 
burchak ichki chizilgan. Markaziy А О  В burchakka mos 
kelgan yoyning uzunligi topilsin.

A) f ; B) C) f ; D) -5f ; E ) ^  sm.

36. Teng yonli uchburchakning uchidagi burchagi 2a, 
unga tashqi chizilgan ay lanan ing  radiusi p  ga teng. 
Uchburchakning yuzi hisoblansin.

A) p2sin2a; B) 4p2cos3a  • sina; C) /?2sin3a; D) p2cos2a\
E) (1 +/>2)sin2a.
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37. r  radiusli aylanaga teng  yonli trapetsiya tashqi 
chizilgan. Trapetsiyaning o ‘tkir burchagi a  b o ‘lsa, uning 
yuzi hisoblansin.

A) 2 rH\na \  B) r 2tga; C) 4 ^ ;  D) - ^ 2- ;  E)'  ’ 7 °  ’ 7 s i n a  ’ 7 c o s a  7 tg«

38. Aylanaga m untazam  uchburchak  ichki chizilgan 
va uning yuzi S. So‘ngra uchburchakka aylana ichki c h i­
zilgan. Hosil b o ‘lgan kamarning yuzi hisoblansin.

A) 1,55; B) 0 ,55; C) 0,755; D) З я ^ ;  E) 5 k V 3 /3 .

39. Aylanaga m untazam  oltiburchaklar ichki va tash­
qi chizilgan. Ikkinchi oltiburchakning yuzi birinchisining 
yuzidan 8 V3 sm 2 ortiq. Aylananing radiusi topilsin.

A) 5>/3; B) 6; C) 4 V 3 ;  D) 4; E) 8 sm.

40. U chburchakning tom on lar i /15=29 sm,v4C=25 sm, 
5 C = 6  sm. U chburchakka tashqi chizilgan aylananing 
radiusi topilsin.

д \  145 . d \  izr .  z-"v 1 4 0 .  n x 139 . p x  152A) g , d )  lo, (_) g , L)) -j , fc.) у sm.

41. Uchburchakning  ikki tom oni o = l l ,  Z>=24 sm va 
u lar orasidagi burchagi 120°. U chbu rchakn ing  tashqi 
chizilgan aylananing radiusi topilsin.

А) Зл/2 ; В) ; С) ; D) ; E) 4V3 sm.

42. Teng yonli A B C  uchburchakda asos /1C=4 sm, 
Z./1/)C= 1350 va AD  uchburchakning bissektrisasi b o ‘lsa, 
uning uzunligi topilsin.

А) Л З ;  В) 2 V 7 ;  С) 2У5 ; D) 2 Л ;  E) 2V2 sm.

43. M untazam  oltiburchakning yuzi 12V3sm2. Oltibur­
chakka ichki chizilgan doiraning yuzi hisoblansin.

А) 7я; В) 4л; С) бл; D) 5л; Е) 8л sm 2.
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44. T o m o n i  3 У2 sm b o ‘lgan m u n ta z a m  t o ‘r tbu r-  
chakka  ay lana  tashq i ch iz ilgan . Shu ay lanaga tashqi 
ch iz ilgan  m u n ta z am  u c h b u rc h a k n in g  to m o n i  uzunlig i 
topilsin.

A) 4 >/2 ; B) 5 >/3 ; С) 6 Л  ; D) 6 >/3 ; E) 7 Л  sm.

45. Aylanaga m untazam  oltiburchak tashqi chizilgan va 
uning tom oni 2 Л  sm b o ‘lsa, aylanaga ichki chizilgan 
kvadratning yuzi hisoblansin.

A) 15; B) 16; C) 20; D) 19; E) 18 sm 2.

46. /4Z?CZ)to‘rtburchak doiraga ichki chizilgan va C 5= 4 , 
CZ)=5, Z / l= 6 0 o b o ‘lsa, #Z) diagonalning uzunligi topilsin.

А) УбТ; В) У59 ; С) У 57; D) УтТ; E) У 65 .

47. Radiusi Уз b o ‘lgan doiraga o ‘tkir burchagi 60° 
bo lgan  teng yonli trapctsiya tashqi chizilgan. Trapetsiyaning 
o ‘rta chizig‘i uzunligi topilsin.

A) 3; B) 4; C) 5; D) 8; E) 6.

6 - § .  V E K T O R L A R

6 .1 . Asosiy tushunchalar

Boshlanish nuqtasi A va oxirgi nuqtasi В  tanlangan A S  
kesma yo‘nalgan kesma deyiladi, bunda/1 nuqta yo'nalgan 
kesmaning boshi, В  nuqta  oxiri deyiladi.

G eom etriyada  y o ‘nalgan kesma vektor deb ataladi. 
V ek to rla r  q u y id ag ich a  b e lg i la n a d i : /1/? , /1C, S C  yoki

o, L c  •
A B  vektorning uzunligi deb A B  kesmaning uzunligini 

aytiladi va u \AB\  yoki \a \ kabi belgilanadi.
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Boshi va oxiri ustm a-ust tushgan vektor 0 nol vektor 
deb ataladi. Uning uzunligi nolga teng.

Agar ikki a va b v e k to rn in g  u z u n l ik la r i  teng , 
yo‘nalishlari esa qarama-qarshi b o isa ,  и\атqarama-qarshi  
vektorlar <\zy\\a(\\ va quyidagicha yoziladi: a = -  b.

Vektorlarni q o ‘shishning ikkita qoidasi mavjud.
1. U C H B U R C H A K  Q O ID A SI. Ikkita a va b vektorni 

q o ‘shish uchun birinchi a  vektorning oxiriga ikkinchi 
vektorning boshini joylashtiramiz. Birinchi vektorning 
boshini ikkinchi vektorning oxiri bilan tutashtiruvchi vektor 
a va b vektorlarning yig‘indisi deyiladi va и a + b  kabi 
belgilanadi (6 .1-chizma).

2. P A R A L L E L O G R A M M  Q O ID A S I.  a va b vektor­
larning boshini um um iy A nuqtaga keltiramiz. H ar bir 
vektorning uchidan ikkinchi vektorga parallel to ‘g ‘ri chiziq 
o ltkazib, A B C D  pa ra l le log ram m  yasaym iz. a va b 
vektorlarning u m u m iy /1 nuqtasidan chiqqan diagonaldagi 
A C  vektor a va b vektorlarning yig‘indisi b o ‘ladi (6.2- 
chizma).

Bu q o id a la r  y o rd am id a  v e k to r la rn in g  ay irm asin i  
aniqlaymizL

3. Agar b va p  vektorlarning yig‘indisi a vektorga teng 
b o ‘lsa, p  vektor я  va b vektorlarning deb ataladi
va a -  b = p  kabi belgilanadi (6.2-chizma).

D С

6.1 -ch izm a. 6 .2 -ch izm a.
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D em ak, а \ъ  b vektorlar yordamida yasalgan parallelo- 
g ram m ning Л uchidan chiqqan diagonalida a + b vektor, 
bu vek torlarn ing  oxirida  yotgan u ch la r id an  o ‘tuvchi 
diagonalida esa a -  b vektor yotadi (6 .2-chizma).

Endi ba ’zi ta ’riflar va xossalarni keltiramiz.
4. Agar vektorlar bitta to ‘gbri chiziqda yoki parallel tobg‘ri 

chiziqlarda yotsa, ular/coZ/metf/*deyiladi.
5. a vektor va к sonning ко ‘paytmasi  deb, shunday b 

vektorga aytiladiki, uning uchun a \ b  va | я |=|£| |я  I shartlar 
bajariladi.

6. Berilgan a \a  b vektorlarni um um iy 0  nuqtaga 
keltiramiz. Ushbu vektorlar orasidagi burchak f  boMsa, 
рг = | а |  * QOS(p con berilgan a vektorning b vek tor  
yoknalishidagi proyeksiyasidir. <p burchak 0 dan я  gacha 
o ‘zgarganligi uchun proyeksiya musbat, manfiy va nolga 
teng qiymatlar qabul qilishi mumkin.

7. Teng vektorlarning proyeksiyalari ham  o ‘zaro teng.
8. Vektorlar yig'indisining proyeksiyasi q o ‘shiluvchi 

v e k to r la rn in g  p royeksiyalari  y ig‘indisiga teng , ya 'n i  
c = a + b bo'Isa, c ? =  a p +  6 pi.

9. Ikkita a \ a  b vektorning skalyar kobpaytmasi shu 
vektorlarning uzunliklari va ular orasidagi burchak kosinu- 
sining ko‘paytmasiga teng:

( o  • b ) = \ a \ '  |,6| • costp. (6.2)

Vektorning proyeksiyasi tushunchasidan foydalanib, ikkita 
a va b vektorning skalyar ko‘paytmasini quyidagicha ham 
yozish mumkin:

( a  • b ) = \ a \ ' p r _  5 = |Z > |-p r .  a .  (6.3)

Ckalyar ko‘paytma quyidagi xossalarga ega:
9.1. ( a  • b)  = ( b  • a ) — o ‘rin almashtirish xossasi.
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9.2. p{a  • b)  = ((p- a ) • b )  = ( a  • (/?• b) )  — guruhlash 
xossasi, r — haqiqiy son.

9.3. a • (Z) +  с ) =  ( о • b )  + ( a  • с ) — taq s im o t  xos­
sasi.

9.4. Agar о va Z? lardan biri nol vektor yo я va Z> 
vektorlar o ‘zaro perpendikulyar b o ‘lsa, ( я  • Z>) =  0 b o ‘- 
ladi.

9.5. (6.2) da я  =  Z? b o ‘lsa, ( я  • а ) = | я  |2 b o ‘ladi. N ati-  
jada vektorning uzunligi

| я | =  V ?  = y l ( a a ) .  (6.4)

9.6. Ikki vektor orasidagi burchak

— s
(6.5)

formuladan topiladi.
10. V e k t o r n  i n g  f a z o d a g i  k o o r d  i n a t a l a r i .  

Fazoda to ‘g‘ri burchakli Oxyz  koord inatalar  sistemasi 
tanlangan b o ‘lsa, a = OA vektorni О nuqtaga keltiramiz 
va koordinatalar o ‘qlariga proyeksiyalaymiz. Proyeksiyalar- 
ning algebraik qiymatlari я  vektorning koordinatalaridir. 
Koordinatalar o ‘qlarining har birida birlik vektorlarni tanlay- 
miz: (O x  o ‘qda / ,  Oy o ‘qda j , Oz  o 'qda  к vektorlar). 
Berilgan A nuqtani 
Oxy  tekislikka pro­
y e k s i y a l a y m i z .
(Proyeksiya /1, 
nuq ta  b o ‘lsa, uni 
Ox  o ‘qqa proyek­
siyalaymiz va uning 
p royeksiyasi  A,  
b o ‘lsin ) .  S o ‘ngra 
OAyA^A yopiq siniq 
chiziqni hosil qila-
miz. U holda 6 .3 -c h iz m a .
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OA = 0 A 2 + / М ,  + A,A (6.6)

0 A 2 II / , A2At II j  , A,A \\ k  b o lg a n i  uchun, OA2 = x i , 

А\Ат=у j  , A \ A = Z k  deb yozish m um kin, natijada vek­
torning , к vektorlar orqali yoyilmasi deb ataladigan

OA = x i  + y j  + z k  (6.7)

tenglikni hosil qilamiz. Bu yoyilmadagi i , j  , k  vektorlar
oldidagi koeffits ientlar  berilgan a  vek to rn ing  k o o r ­
dinatalaridir: a (x, y,  z)- a =  AB  vektorning uchlari A 
(x,, y v  z,) va В (x2, y v  z2) nuqtalarda b o isa ,  A va В 
nuqtalarni О nuqta bilan tutashtiramiz va (6.7) formuladan: 
OA = X , /  + y j  + z^k,  OB = x 2i  + y 2j  + z^k  ham da

AB  =  O B - O A  = (x2 - X , ) / '  + ( y2 - y \ ) j  + {Z2 - Z \ ) k  (6.8)

munosabatlarni hosil qilamiz.
Demak, ikki nuqta bilan aniqlangan vektorning koordi- 

natalari shu nuqtalar mos koordinatalarining ayirmasiga 
teng:

x = x 2—X,, y = y 2- y r  z = z 2- z l. ( 6 . 9 )

a[xl, y l,Zi ), b (x2, y 2, z 2) vek torlar  va p  son berilgan 
bo ls in .  U holda

a +  b = ( x ]+ x2) i  +(yi+y2) j  + ( z l+Z2) k  ,

( а  У b ) ( x i+ xr  y {+y2, z ,+ z 2); (6.10)

a - b = ( x r x 2) i + ( y r y 2) j  + ( z r Z 2) k ,

( а - Ь ) ( х л - х г  y ^ - y v  Z,-Z2); 
p В =px2 i +py2 j  +pz2 к ,  P В (px2, py2, pz2).

a  (x,, г,) va b { x 2, y 2, z2) vektorlarning skalyar
k o ’pay tm asi  u la rn in g  k o o rd in a ta la r i  o rqo li  b u n d a y  
ifodalanadi:
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{a b ^ x f a + y ^ + z f o  (6.11)

a  va b v e k to r l a r  k o l l i n e a r  b o ‘lsa , a = kb  va

~  = = к b o lad i .  Vektorning uzunligini hisob-
x 2 Уг Zi

lash formulasi

\a\= yjx'- +  y f  +  Zi (6 1 2 )

yoki

Ia \ =1Щ  =  J ( x 2 - x ,  У +  ( у 2 - у , У  + ( z 2 - z , ) 2

ko‘rinishni oladi.
a ( x r  y r  z {) va b ( x 2, y 2, z2) vektorlarning perpendiku- 

lyarllik sharti quyidagicha yoziladi:

x ^ + y ^ + Z ^ O  (6.14)

Ikki vektor orasidagi burchak formulasi quyidagichadir:

X\X2+yiy 2+Z\Z2 
c o s v - - = _ ^ -  - (6.15)

ylx\+y\+zryjxi+y\+zi

6.2. Mavzu bo‘yicha m asalalar
_ A _

1. |fl | = 2, |/7| =  3 vektorlar orasidagi burchak (a , b) = —
b o i s a ,  a) ( a  • b);  b) ( a -  b ) \  d) { 2 a - b )  - { а + Ъ Ь )  
skalyar ko 'paytm alar hisoblansin.

a): A) 2; B) 3; C) 7; D) 5; E) 6.

b): A) 8; B) 9; C) 10; D) 7; E) 6. 

d): A) 4; B) - 3 ;  C) - 4 ;  D) 9; E) 3.

2. e\ va ei  o ‘zaro perpendikulyar (<?, 1  e i ) birlik vek­
torlar b o is a ,  a = 2 e \ -  ei vektorning uzunligi hisoblansin.

A) v5  ; B) 2; C )V 6 ; D ) / 7  ; E) VTT.
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3. a va b vektorlarning uzunliklari | я |  =  3, |l>|= 1

v a(a  , b ) = -  bo‘lsa, ~p = a -  b va q = a  + b vektorlar 
3 _  л _

orasidagi bu rchak( / ? , q)  topilsin.

A) a r c c o s ^ = ; B) a r c s i n - ^ = ;  C) |  ; D) arctg2;

СЧ 8E) a r c c o s ^ |y .

4. a = 3 /  + 4  j  va 6 = 5 /  + 1 2 у vek to r lar  orasidagi 
burchakning kosinusi hisoblansin.

A ) - ± i ; B )  i f ;  C ) - g ; D ) - § ; £ ) - § .

5. U ch la riу4 (4 ^ 3  1), £ ( 0 ,  3), 3) nuqtalarda
b o ‘lgan AylBC ning В  burchagi topilsin.

A) 45°; B) 30°; C) 75°; D) 60°; E) 15°.

6. я (2, 1, 0) va 6 (0, - 1 ,  1) vektorlar yordamida yasalgan 
parallelogrammning diagonallari orasidagi burchakning 
kosinusi hisoblansin.

A > 7 i ; B) 5 ; C) T i ; D) E) i  ■

7. a ( - 2 ,  1), ^ (0 ,  2), c (3 ,  - 1 )  vektorlar berilgan bo‘lsa, 
2 a  -  b + с vektorning koordinatalari topilsin.

A) ( - 1 ;  - 1 ) ;  B) (0,1); C) ( 2 , - 1 ) ;
D) ( -1 ,3 ) ;  E) ( - 2 ,  - 2 ) .

8. a  ( - 1 ,  3) va b(4,  - 7 )  vektorlar berilgan bo‘lsa, a + b 
vektorning uzunligi hisoblansin.

A) 6; B) 3,5; C) 4; D) 7; E) 5.

9. Fazoda a  (2, 4, 0), Z>(0, - 3 ,  1), c ( 5 ,  - 1 ,  2) vektor­
lar berilgan. 2 a  -  b + c vektorning koordinatalari topilsin.
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A) (4, 7, - 2 ) ; B )  (9, 16, - 1 ) ;  С) (4, 16, - 2 ) ;
D) (6, - 4 ;  12); Е) (8 ,1 2 ,  3).

10. а ( - 3 ,  /?, 9) va Z>(2, - 8 ,  г) vektorlar o ‘zaro paral­
lel b o ‘lsa, /7 va r  topilsin.

A) /7=6, r = - 12; B) /7=- 6 ,  r = - 12; C) /7=4, r = - 6 ;
D) /7= 12, r = - 6 ;  E) / 7 = - 12, r= 6 .

6 .3 . M avzu bo‘yicha m asalalarning yechimlari

1. Y e c h i l i s h i .  a) (6.2) formuladan foydalanamiz: 

( a  ■ b ) = 2  ■ 3 • cos j  = 2  • 3 • | = 3 .

Javobi: B).

b) Uchinchi va beshinchi xossalardan foydalanamiz:

( a -  b ) 2= a 2- 2 ( a  • 6 ) + Z) = 2 2- 2  • 3 +  32=7._  
d) (2o  -  A) • ( o  + 3 b ) = 2 a 2+6 ( a  • b ) - ( b  • a ) - 3 b 2= 

= 2  • 4 + 5  • 3 • 2 - 3  • 9= 11 .

Javobi: C).

2. Y e c h i l i s h i .  Skalyar ko‘paytmaning 9.3 va 9.5- 
xossalaridan foydalanamiz:

Ia| = 7(2ei -  в:)2 = -  4(e\ • e2) + ef =

=  V4 -  4 • 0 + 1 =  V5.

Javobi: A).

3. Y e c h i l i s h i .  Dastlab p  va q vektorlarning ska­
lyar ko‘paytmasi va uzunliklarini hisoblaymiz:

(p  ■ q) = (a -  b) ■ (a + b) = a* -  b2 =  32 -  I2 =  8.
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I p\ =| a -  b\ = yj(a -  b f  = V^2 -  2ab + b" =

= \j\a\2-  2\ b\ cos 60° +| b\2 = ^ З 2 -  2- 3- l- ^  + l = y/Y.

\д\=\а + Щ  yl(a -  b)2 = + 2 ■ 3 ■ ^  + \2 = V b.

Endi (6.5) formuladan foydalansak,

( p a )cos ip = =
\p \\q\

Javobi: E).

т а "  V9T v a ^ a r c c o s ^ .

4. Y e c h i l i s h i .  a va b vektorlarning yoyilmalaridan 
ularning koordinatalarini yozib olamiz: о  (3, - 4 )  va b (5, 12). 
So ‘ngra (6.5) formuladan foydalansak,

cos ip =
*,*2 +У\Уг

cosy) =

yjxt+yt-ylxj+y]  ’  

3.5- 4.12 _  - 3 3  _  - 3 3

л/з2 + 1 6 - \ /5 2 + 1 2 2 l3'5 65

Javobi: D). 

С

В A
6 .3 .1-chizma.

5. Y e  с h i l_i_s h i. Z . B  berili- 
shiga ko‘ra, BA va BC  vek­
torlar yordam ida hosil qilingan 
( 6 . 3 . 1 - c h iz m a ) .  S hu  sabab li  
ularning koordinatalarin i topa- 
miz: & 4 ( 4 V 3 - 0 , - l - 3 ) = ( 4 > / 3 ,

- 4 ) ,  8 C ( 8 V 3 - 0 ,  3 - 3 )= ( 8 > /3 ,

0). Natijada,

™  /  о  _  (B A  B C )  _  4 V 3 - 8 V 3 - 4 - 0  _  3 2 -3  _  V3CUS Z- О — — ..— ---- ... I -  —  — — ——-
\BA\\BC\ V48+T6-V(8V3)2 8-8V3 2
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va cos^Z? = ^ , bu yerdan Z5=3()°.

Javobi: B).

6. Y e c h i l i s h i .  a  va £  С
/> vektorlar um um iy  bitta 
nuqtaga kcltirilib, paralle­
logram m  yasalganlig idan, 
un ing  d iagonalla r i  ustida
a +  ^ va a -  b vek to rlar  д  D
y o t a d i  ( 6 . 3 . 2 - c h i z m a ) .  6.3.2-chizma.
U larning koord inatalarin i 
(6.9) formuladan topamiz:

a - Z > = ( 2 + 0 ,  1 - 1 ,  0 + 1) =  (2,  0 ,  1), 

a  - ^ = ( 2 - 0 ,  1 +  1, 0 - l ) = ( 2 ,  2, - 1 ) .

Endi bu vektorlar orasidagi burchakning kosinusini (6.5) 
formula b o ‘yicha hisoblaymiz:

{а+Ъ) {а-Ъ) . 
cos (p =  _ _ ;

\(a+by\(a-b)\

2-2+0-2+H-l) 1
COS <P =  =  - p  .

л/22 + 0 2 +  12 y j l 2 + 2 2 + ( -  \ ў  V5

Javobi: C).

7. Y e c h i l i s h i .  M a’lumki, vektor songa ko lpaytiril- 
ganda uning har bir koordinatasi shu songa ko‘paytiriladi:

2 a  = (2  • ( - 2 ) ,  2 • l ) = ( - 4 ,  2).

Endi 2 a  -  b + c ifodaning koordinatalarini topamiz: 

2 a  -  b + c = ( - 4 - 0  +  3 , 2 - 2 + ( -  ! ) ) = ( - ! ,  - 1 ) .

Javobi: A).
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8. Y e c h i l i s h i .  A w alo  a -  b vektorning koordina­
talarini topamiz:

a + / > = ( - 1 + 4 ,  3 - 7 ) = ( 3 ,  - 4 ) .

So ‘ngra uning uzunligini hisoblaymiz:

\a  +  6 |=  =  V32 + ( - 4 ) 2 =  V 9 + 1 6  =  V25 =5.

Javobi: E).

9. Y e c h i l i s h i .  Dastlab 2 a  va 3b  vektorlarning 
koordinatalarini topamiz:

2a  = (2  • 2, 2 • 4, 2 • 0) =  (4, 8, 0),

3/> = (3  • 0, 3 • (-3), 3 • 1)=(0 , -9 ,3 ) .

U holda, 2 a  - 3 b  + с = ( 4 - 0  +  5, 8 +  9 - 1 ,  0 - 3  +  2) = 
=  (9, 1 6 , - 1 ) .

Javobi: B).

10. Y e c h i l  i s h i .  Parallel vektorlarning mos koordina-
I 3 —p  9talari proporsional b o ‘lganligidan, quyidagi -  ^  -L —о Г

formula o ‘rinlidir. Bu yerdan, - 1  ~  = 12,
3 Q 2 - 8  2

- \  = \ ~ r = - b .

Javobi: D).

6.4. Mustaqil yechish uchun masalalar

1. A B  = c va A C  =^  vektorlar yordamida A A B C yasal­
gan. A K  medianadagi A К  vektorni b va с vektorlar orqali 
ifodalang.

A) B) £ ^ ; C )  D) E) с + 24.
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2. Л В С  uchburchakda А В  = с , A C  = b , B C  = a  va О 
u n i n g  m e d i a n a l a r i n i n g  k e s is h i s h  n u q ta s i  b o ' l s a ,  
OA +  OB  +  ОС  yiglindini hisoblang.

A) a + 2 b\  В) 0; C) a - b ]  D)  2 a \  E) a + b .

3. A B C D E F плшХъгът oltiburchakning markazi О nuqta 
b o ‘lsin, O A ,O B ,O C yO D ,O E ,O F  vektorlarning yig‘indisi 
hisoblansin.

A) 0; B) 2 A C ; C) A B ; D) А Ё ; E) B C .

4. A B C D  parallelogram m  A B  = a va AD = c vektorlar 
yordamida yasalgan va uning diagonallari kesishish nuqtasi 
О b o ‘lsin. OD  vektor a va с orqali ifodalansin.

A) § ;  В ) 2 я  c ; C )  D)  E) я + 2 c .

5. ABCD  parallelogrammda ^АС = a va BD = с b o isa ,  
BC  vektor a va с vektorlar orqali ifodalansin.

A) 5=5; В) 2а  +  c; С) a - 2 c ;  D) 2 ± £ ; E) 5=5.

6. a  va b vektorlar o ‘zaгopeфendikulyar hamda I о |=3, 

\b\=4  b o isa ,  \a +  b\ topilsin.

A) 5; B) 4; C) 6; D) 6; E) 7.

7. /S.OAB OA =  a va OB = b vektorlar yordamida yasal­
gan. A O B  burchakning bissektrisasidagi OK  vektor a va 
b vektorlar orqali ifodalansin.

J)a  R ab  a  a + b  ab+ ba
\a+b\ ’ '  \a+b\ ’ \a+b\ ’ \a+b\ ’ '  |o + 6 | *
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8. Agar: 1) | я |= 6 ,  \ b \ = \ A a ,b)  = у  b o isa ;  2) |o |= 3 ,

\b\=2  л/2 , (о !^ )  =  135° b o ‘lsa; 3) \ a \ =2,  \b\ = 3 / a U b

bo isa ;  4) \a |= 2 ,  \ b \= 3 ,a  t  b o isa ,  a va b vektorlar­
ning skalyar ко ‘paytmasi topilsin.

1) A) 2; B) 1; C) 3; D) 4; E) 2,5.
2) A) 4; B) 3; C) - 2 ;  D) - 6 ;  E) 1.
3) A) 4; В) 6; C) 2; D) 3; E) 12.
4) A) - 6 ;  B) 6; C) - 3 ;  D) - 1 2 ;  E) 4.

— Л _

9. Agar Iд  |=2,1Z>|=3, burchak  (a ,b )  = ~  b o isa ,  quyi- 

dagilar hisoblansin:

a) (a  ,b );  b) я 2; d) b 2; e) (a  -  b ) 2; f) {2 a -  b ) ( a  - 2  b)-, 

g) ( a  — b ) { a  + b).

a) A) 4; B) 3; C) 5; D) 2; E) 6.
b) A) 3; B) 5; C) 4; D) 2; E) 1.
d) A) 9; B) 7; C) 6; D) 11; E) 10.
e) A) 6; B) 5; C) 4; D) 7; E) 8.
0  A) 11; B) 12; C) 13; D) 15; E) 14.
g) A) - 5 ; B) - 1 4 ; C) - 2 ; D) - 1 ; E) - 3 .

1 0 . \ a\ = l * M , ( a , b )  = - y  b o is a 2 M (

- 3 {  b a ) - 5  b 2 ifodaning qiymati hisoblansin.

A) - 7 8 ;  B) - 3 6 ;  C) 42; D) 56; E) - 6 4 .

11. Agar: 1) ( a  / 0 = 4 0 ,  | я |= 5 ,  |/>|=16; 2) ( a  b ) =  - 2 4 ,  
| я | = 6 , 1/>|=4; 3) {а  />)=4л/3 , \a |= 5 ,  |/>|=20 b o i s a , ( я % ) 
topilsin.

1) A) 45°; B) 30°; C) a r c c o s f ; D) 60°; E) 90°.

2) A) 30°; B) 90°; C) 120°; D) 180°; E) 60°.

3) A) a r c c o s y !  ; B) a r c c o s  ; C) 60°; D) 45°; E) 90°.
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12. a ± b , \a | =  5, \b\ = 2 boMsa, quyidagi ifodalar 
hisoblansin:

\ ) ( a - b ) b \ 2 )  { a  + b ) ( a  - b ) ’, 3) {2 a - 2 b ) { a - 2 b ) \

1) A) 8; B) 6; C ) - 2 ;  D) 1; E) - 4 .
2) A) 25; B) 4; C) 21; D) 29; E) 16.
3) A) 65; B) 74; C) 68; D) 72; E) 70.

13. Agar Iя |= 2 ,1 6 1=1 va (я »  = у  boMsa, ~p = a - 2 b  
vektorning uzunligi topilsin.

A) 2; B) 3; C) 1; D) 5; E) 6.

14. a L b , M = 5 ,  |A |=2  berilgan b o isa ,  \) {a -  ЬУ\ 2 )  
\2a -3Z>|2; 3) \a - 5 А |2 ifodalar hisoblansin.

1) A) 25; B) 26; C) 27; D) 28; E) 29.
2) A) 136; 13) 137; C) 138; D) 139; E) 140.
3) A) 120; B) 125; C) 126; D) 135; E) 121.

15. AB  =  2a +  b \ &AD = a - 3  b vektorlar yordam ida 
ABCD  parallelogramm yasalgan. Agar a L b , \ a \ =  =|Z?|= I 
b o i s a ,  A C  va BD diagonallarning uzunliklari hisoblansin.

A) Vl7 va Vl9 ; B )V l9  va Л Т ; С )х /П  va V U ;
D )V l3  va VT7; E) 4 va 6.

—  — _  Л  _

16. Agaj a  va b birlik vektorlar bo l ib ,  {a , b )  =90° boisa, 
p = 2 a - b ,  q = 2b + a v e k to r la r  o ras id ag i  b u rc h a k  
topilsin.

A) 75°; B) 60°; C) 45°; D) 30°; E) 90°.

17. Agar I p | =  2,1 r  |=  1 va ular orasidagi burchak 60° ga 
teng b o isa ,  a = p -  r  va b = 5  p  - 2 r  vektorlar orasidagi 
burchak topilsin.

A) arccos I ; B) a r c c o s ^ ; C) a r c c o s ; D) arccos ^ ;

2
E) arccos 5 .
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18. Agar a = p  -  r  va b = 4  p  - 5  r  vektorlar o ‘zaro per­
pendikulyar b o ‘lsa, p  va r  birlik vektorlar orasidagi burchak 
topilsin.

A) 0°; B) 15°; C) 30°; D) 45°; E) 60°.

19. ABCD  parallelogramm A B  = 2a -  b va A D  = a - 3 b  
vek to rlar  yo rdam ida  yasalgan. Agar a va_ b o ‘zaro  
peфendikulyar birlik vektorlar bo isa , >4С va BD vektorlar 
orasidagi burchak topilsin.

2 1 3
A) a r c c o s B )  arccos ^  ; C) arccos ^  ; D) 75°;
E) 60°.

20. p = 2a - 3 b  va r = 4 a -  k b  vektorlar o ‘zaro per­
pendikulyar, | a | = | ^ | =  1, a va b yo‘nalishdosh b o is a ,  к 
ning qiymati topilsin.

A) 3; B) - 2 ;  C) - 3 ;  D) 4; E) - 4 .

21. a ( - 4 ,  2, 1) va b (3, - 1 ,  1) vektorlar berilgan 
b o i s a ,  a + b vektorning koordinatalari topilsin.

A) (0, 2, 1); B) ( 1 , - 1 , - 2 ) ;  C) ( - 1 ;  1 ,2 );
D) ( - 1 , - 1 ,  2); E) ( 1 , - 1 ,  2).

22. a = 2 \ [ - 3 j  + k ,  b = - 5 i  -  к  vektorlar m a iu m  
b o isa ,  2 a  , 3 b  vektorlarning koordinatalari topilsin.

A) (0, 2, 1) va (15, 2, - 3 ) ;  B) (42, - 6 ,  2) va ( -1 5 ,  0, - 3 ) ;
C) (24, 6, 8) va (5, 0, 1); D) (32, - 4 ,  1) va ( - 5 ,  1 , - 3 ) ;
E) (12, 4, 8) va ( 0 , - 1 0 ,  3).

23L a =3 i  - 4  j  - 2  k  va b = - 2 i + 2 j  vektorlar beril­
gan. a + b  vektorning uzunligi hisoblansin.

A) 2; B) 1; C) 4; D) 5; E) 3.

24. a  (2, - 4 ,  5) va b{4, - 3 ,  5) vektorlar orasidagi 
burchakning kosinusi topilsin.
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дх _ 2 _ .  Пх 3 _5_ 12 з
А ) V n  ’ В) УТО ’ С ) VTT’ D )  -Л45 ’ 5 •

25. £±.АВС ning Л ( - 1 ,  4, 1), 5(3, 4, - 2 ) ,  С(5, 2, - 1 )
uchlari berilgan. Uchburchakning  В  burchagi topilsin.

A) я -arccos I ; B) arccos ( -  ;

C) 60°; D) 120°; E) 45°.

26. a ( - 2 ,  - y ,  1) va Z>(3, - 1 ,  2) vektorlar рефепс11ки- 
lyar b o ‘lsa, у  ning qiymati topilsin.

A) 5; B) - 3 ;  C) 4; D) 5; E) 1.

27. a  (1, - 2 ,  2) va 6(2, - 2 ,  - 1 )  vektorlar berilgan 
b o ‘lsa, 2a -  4(o6) + 56" ifodaning qiymati hisoblansin.

A) 43; B) 44; C) 45; D) 46; E) 47.

28. <2 (3, -  1, 4) vek to r  beri lgan  b o ‘lib, с v e k to r  a
vektor bilan ko llinear  va ( s c  ) =  - 5 2  shartn i q a n o a tlan -  
tirishi m a ’lum  b o ‘lsa, с v e k to rn ing  koo rd in a ta la r i  t o ­
pilsin.

A) (6, - 3 ,  2); B) (5, - 3 ,  4); C) (8, - 6 ,  4);
D) ( - 6 ,  2 , - 8 ) ;  E) (4, 1 , - 4 ) .

29. Uchlari Л ( - 4 ,  - 3 ,  - 2 ) ,  5(2, - 2 ,  - 3 ) ,  C ( - 8 ,  - 5 ,
1), Z)(4, - 3 ,  - 1 )  bo‘lgan ABCD  to ‘rtburchak berilgan. 
U n ing /4C  va BD  diagonallari orasidagi burchak topilsin.

A) 45°; B) 90°; C) 60°; D) 75°; E) 0°.

30. a (2, p, 6) va с (1, 1, r) vektorlar kollinear b o ‘lsa, 
p  va г  ning qiymatini toping.

A ) /7=12, r= 1 2 ;  B)/7=3, r= 1 4 ;  C ) / > = - 2 ,  r= 7 ;
D) /7=3, r= 8 ;  E ) /7 = - 2 ,  r= 10 .
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31. a  (2, 3, -  I) va />(0, 1, 4), c ( l ,  0, - 3 )  vektorlar 
berilgan, a  + 2 / ; + 3 c  vektorning koordinatalari topilsin.

A) ( - 5 ,  5 , - 2 ) ;  B) (5, 5, - 2 ) ;  C) (7, - 3 , 4 ) ;
D) ( 6 , - 3 , 4 ) ;  E) (12, 1 4 , - 1 ) .

32. a  (/, - 2 ,  5) va />(/, m, - 3 )  vektorlar kollinear bo'lsa, 
/ va m lar topilsin.

A)  /  =  I , m =  I ; B ) /  =  - | ,  от =  I ;

C) / = - | ,  ot = - 1 ;  D) / = - 1 , от = | ;

E) / =  2, от i  I .

33. a va b birlik vektorlar b o l ib ,  ular orasidagi burchak 
30° bo'lsa, ( o  + A)2 ni hisoblang.

A) 4 +  V3 ; B) 2 +  V 5; C) 3 +  V2 ; D) 5 +  V2 ; E) 13.

34. а =  2m  + n  va b = m -  2n  vektorlar bo 'y icha pa­
rallelogramm yasalgan. Agar m  va n  birlik vektorlar va 
ular orasidagi burchak 60° b o ‘lsa, parallelogramm dia- 
gonallarining uzunliklari topilsin.

A) s/5 va >/7 ; B) x/Ю va VTT; C) J j  va ^ГЗ ;

D) х/ГТ va х/Гз; E) J l  va x/TT.

3 5 .1 г/1=2,1A |=1 va a va b vektorlar orasidagi burchak 
60° bo'lsa, A va а -  b vektorlar orasidagi burchakning 
kosinusi topilsin.

A) f ; B) f  ; C )  f  ; D) f  ; E) f .

3 6 .1671=2,1 A|= 1 va ular orasidagi burchak <P = j  bo'lsa, 
с =277 - З А  vektorning uzunligi topilsin.

А) ЛО ; B) V ? ; C) 7; D) УГЗ; E) Vi5 .
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37. я (1, - 2 ,  2) va b ( - \ ,  1 ,0 )  vektorlarning skalyar 
kolpaytmasi hisoblansin.

A) - 4 ;  B) 4; C) 3; D ) - 3 ;  E) 0.

38. я  (1, 3, - 1 , )  va />(-1 , E 2 )  vektorlar berilgan bo‘lsa, 
2а' -  4ab  + 5b' hisoblansin.

A) 52; B) 44: C) 42; D) 60; E) - 2 4 .

39. я  (4, m, - 6 , )  va b{m, 2, - 7 )  vektorlar o ‘zaro 
perpendikulyar b o isa ,  m  ning qiymati topilsin.

A) - 4 ;  B) - 5 ;  C) - 7 ;  D) 2; E) 4.

40. Agar Iя  |=3, | i | = l ,  a ±  b bo isa , (3a  - 5 b ) ( 2 a  + 7 b)  
ko‘paytma hisoblansin.

A) - 1 7 ;  B) 12; C) 14; D) 16; E) 19.

41. я =  / + 5 у - 6  A: va b = 2 i  -  j  + X k  vektorlar o ‘zaro 
perpendikulyar b o i s a , Я ning qiymati topilsin.

A ) + ; B ) - i ; C )  i ; D )  f ;  E ) - f .

42. Agar ( я  • i ) = 3  b o i s a ,  я  (1, 1 , -2 )  vektorga paral­
lel b o lg a n  Z) vektor topilsin.

A) ( - p . - l ) ;  B) ( i  - 1 , ^ ; C ) ( 1 , - 1 , 2 ) ;

D) (3, - 2 ,  1); E) Q ,

43. a  (2, cos 10°, sin 10°) va 6 , sin 10°, cos 10°)
vektorlar orasidagi burchakning kosinusi hisoblansin.

A ) ^ ; B ) - 3f  j Q ^ f s D ^ i E )  j § .
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44. a ( \ ,  1, - 1 )  va b(2 ,  0, 0) vektorlar berilgan b o ‘lsa, 
2 a  +3 b vektorning uzunligi hisoblansin.

A) 4 V 3 ; B) 4 V2 ; C) 5 V 5; D) 6 V2 ; E) 12.

45. a ( - 2 ,  2, 4k)  vektorning uzunligi Z>(3, 3k, 0) 
vektorning uzunligidan 2 marta kichik boisa , к  ning qiymati 
topilsin.

A) - 1 ;  B) 3; C) 2; D) E) yechim yo‘q.

46. a (3 ,  1, - 2 )  va b { - 2 ,  3, 4) vektorlar orasidagi 
burchak topilsin.

А) л - a r c c o s В ) я - а г с с о 5 ^ = г; C ) ^ - a r c c o s | ^  ;

D) 75°; E) 45°.

47. Agar b ( - 2 ,  3, 4), ( я  • b )= 2 9  va a\\b  b o isa ,  a 
vektorning uzunligi hisoblansin.

А) Л з ; В) V29 ; С)  V25; D) л ? ;  E) Ш ■

48. a = 2 i + m j - 3  k  va b = i - 2  j  + к  v e k to r la r  
perpendikulyar ekanligi m a’lum b o isa ,  m ning qiymati 
topilsin.

A ) f ; B ) i ; C ) - ^ ; D ) | ; E ) - i .

49. U c h la r i /1 (1 ,- 1 ,  1), 5 ( 1 ,3 ,  1 ) ,Z )(4 ,- 1 ,  1) nuq ta ­
larda yotgan Av45Z) berilgan b o ls in .  U ch b u rch ak n in g /15 
va AD  tomonlari orasidagi burchak topilsin.

A) 180°; B) 30°; C) 60°; D) 75°; E) 90°.

50. Agar я ( - 4 ,  2, 4) va £ (  У2 , -  V2 , 0) berilgan boisa , 
2 я  va 0,5 6 vektorlar orasidagi burchak topilsin.

A) f ;  B) В ) л ;  E) -  у .
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7-§. ARALASH MASALALAR

1. U chburchak  bir tom onin ing  uzunligi 10 sm, bu 
tom onga yopishgan burchaklari esa 60° va 30°. U chbur­
chakning yuzi hisoblansin.

A) 1 2 ,5 7 3 ;  В) 1 6 Л ;  C) 15Л ;  D) I 8V3;
E) 14>/3 sm 2.

2. Radiusi 4 sm b o ‘lgan aylanaga >oizi 80 sm 2 b o ‘lgan 
teng yonli trapetsiya tashqi chizilgan. Trapetsiyaning yon 
tomoni topilsin.

A) 9; B) 7; C) 10; D) 8; E) 11 sm.

3. Rom bning balandligi 4 sm, diagonallaridan biri 5 sm 
ga teng. Rom bning yuzi hisoblansin.

A) f ; B) f  ; C )  f  ; D) 16,4; E) 16,5 sm 2.

4. Agar to ‘g ‘ri to ‘rtburchakning yuzi 12л/3 d m 2, diago­
nallari hosil qilgan burchaklardan biri 60° b o isa ,  uning 
perimetri topilsin.

A) 3V48 +  24V3 ; B) V48 +  24V3 ; C) 5^48 +  2473 ;

D) 2л/48 +  2473 ; E) 6^48 +  2473 dm.

5. 60° ga teng bo lg an  o ‘tkir burchakka bir-biriga tashqi 
urinuvchi ikkita aylana ichki chizilgan. Kichik aylananing 
radiusi 2 sm b o isa ,  katta aylananing radiusi topilsin.

A) 5; B) 7; C) 8; D) 4; E) 6 sm.

6. Katta asosi /4Z) b o lg a n  A B C D iz n g  yonli trapetsiya­
ning A C  d iagonali CD  to m o n ig a  p e rp e n d ik u ly a r  va 
/L B A C = L C A D .  Agar trapets iyan ing  perim etri  20 sm, 
ZZ)=60o b o i s a ,  A D  to m o n  uzunligi topilsin.

A) 7; B) 8; C) 9; D) 10; E) 6 sm.
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7. Agar ay lana  d ia m e tr in in g  uchlar i  un i ng  b iro r  
urinmasidan 18 va 12 sm uzoqlikda ekanligi m a’lum bo'lsa, 
shu aylana diametrining uzunligi topilsin.

A) 28; B) 27; C) 29; D) 30; E) 26 sm.

8. Agar (fl,c )  = (b ,c )  =60°, |я|=1, |Z > H c |= 2  bo'lsa, 
{a  + b ) с hisoblansin.

A) 2; B) 5; C) 3; D) 4; E) 1.

9. A g a r / j |/4d=2 .24  bo'lsa, m untazam /4 |/1y43y44/l.y4h olti­
burchakning perimetri topilsin.

A) 6,72; B) 6,75; C) 6,77; D) 6,43; E) 6,47.

10. Radiusi 10 sm bo'lgan aylanaga teng yonli uchbur­
chak ichki chizilgan. Uchburchakning uchidagi burchagi 
120° ga teng bo'lsa, uning yuzi hisoblansin.

А) 1 6 Л ;  B) 1 8 V 3 ;C )  15V3; D) 26 Л ;  E) 2 5 V3 sm 2.

11. Uchburchak asosidagi burchaklarning kattasi 45° ga 
teng, balandlig i asosini 24 sm va 7 sm uzunlikdagi 
kesmalarga ajratadi. Shu uchburchakning katta yon tomoni 
uzunligi topilsin.

A) 23; B) 25; C) 24; D) 26; E) 27 sm.

12. Aylananing 90° li markaziy burchagiga tiralgan 
yoyning uzunligi 15 sm. Aylanaga tashqi chizilgan m un ta ­
zam  uchburchakning tom oni topilsin.

A) 73 V3 ; B) 74 V 5 ; C) 77 V3 ; D) 60 V3 ; E) 7 1 Л  sm.

13. ABC D  parallelogrammda AB=1  sm, A C = \ \ sm, 
BD=\7> sin bo'lsa, u n in g /17)tom oni uzunligi topilsin.

A) 2 V6 ; B) 3 V6 ; C) 4 V6 ; D) 5 V6 ; E) 2.
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14. R radiusli aylanaga o ‘tkir burchaklari 15° va 60° 
b o lg a n  uchburchak ichki chizilgan. Shu uchburchakning 
yuzi hisoblansin.

A) ■ B) ; С) ■ D) ; E) .

15. Agar kvadratning ikki uchi R  radiusli aylanada, qolgan 
ikki uchi esa aylanaga urinmada yotsa, kvadrat diagonalining 
uzunligi topilsin.

А) В) Ц р ;  С) М & ;  D) ^ 5 « ;  Е) Щ & .

16. T o ‘g‘ri burchakli uchburchakning katetlaridan biri 
15 sm b o l ib ,  unga ichki chizilgan aylananing radiusi 3 sm 
b o isa ,  uchburchakning yuzi hisoblansin.

A) 62; B) 61; C) 60; D) 58; E) 59 sm 2.

17. Katetlari 3 m  va 4 in bolgan to‘g‘ri burchakli uchbur- 
chakka u bilan umumiy to'g'ri burchakka ega boigan  kvadrat 
ichki chizilgan. Kvadratning yuzi hisoblansin.

дх Ш .  n, 138. Г х 137. n . 144 ИЗ 2 
49 ’ В) 49 > ^ ) 49 » D) ^  , E) ^  m .

18. Agar |ti |=2  V2 , |Z>|=3 va ^ , Z? =45° bo isa ,  5 a  - 2 b  
va a - 3  b vektorlar yordam ida yasalgan parallelogram m ­
ning diagonallari uzunliklari topilsin.

A) M 5  va Л 5 Т ; В) Л б З  va Ж з  ; С) Ж 5  va 
Ж 5 ;  D) Ж З  va Ж 5  ; E) Ж 5  va Ж 5 .

19. Agar noldan farqli a va b vektorlarning uzunliklari 
teng b o i ib ,  P = a - 2 b  va Q = 5a -  4b vektorlar o ‘zaro 
perpendikulyar b o isa ,  a va b vektorlar orasidagi burchak 
topilsin.

A) a rccosЦ  ; B) arccos ; C) arccos ; D) a r c c o s y | ;

е л  ИE) arccos .
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20. Radiuslari 1 m va 3 m b o ‘lgan aylanalar bir-biriga 
tashqi urinadi. Urinish nuqtasidan aylanalarning um um iy 
urinmasigacha b o lg a n  masofa topilsin.

A) 1,8; B) 1,6; C) 1,4; D) 1,5; E) 1,3 m.

21. Yon tomoni 4 sm b o ‘lgan teng yonli uchburchak
yon tomonining medianasi 5 sm. Shu uchburchakka tashqi 
chizilgan aylana radiusi topilsin.

* \  6 Л 2  . R X 8V22 . Г х 8Л 2 . П х 8л/3 . CX б Л ЗA) 15 , a) u  , u )  15 , v)  25 , n) 13 .

22. Parallelogrammning perimetri 90 sm b o ‘lib, uning 
o ‘tkir burchagi 60° ga teng. Agar parallelogram m ning 
diagonali uning o ‘tmas burchagini 1:3 kabi nisbatda bo‘lsa, 
parallelogrammning yuzi hisoblansin.

A) 227: B) 226; C) 225 V2 ; D) 226 V2 ; E) 225 V5 sm 2.

23. T o ‘g‘ri burchakli uchburchakka ichki va tashqi 
chizilgan aylanalarning radiuslari mos ravishda 2 sm va 
5 sm. U chburchakning katetlari topilsin.

A) 5 va 7; B) 6 va 7; C) 7 va 8; D) 6 va 8; E) 8 va 10 sm.

24. Rombning diagonallaridan biri uning tomoniga teng. 
Rombga ichki chizilgan aylananing radiusi 2 sm boMsa, 
rombning yuzi hisoblansin.

А) з М ;  B) S b / 3 ; C )  5 ^ 1 ;  D) 52^/3; E) ^  sm 2.

25. Yuzi 9 m2 b o lg a n  to ‘g‘ri to ‘rtburchakning diago­
nallari o ‘zaro 120° li burchak tashkil qiladi. T o ‘rtburchak- 
ning tomonlari topilsin.

A) 3 У З va 3 V I ; В) 3 *>/3 va 3 ; С) iJJ  va Т зТ з ;

D) З У З  va 3V3 ; E) 3 4V3 m va , / з Л  m.
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26. U chburchakda m edianalar kvadratlari yig‘indisi- 
ning tom onlar  kvadratlari yig‘indisiga nisbati topilsin.

A) 0,75; B) 0,5; C) 4; D ) | ;  E) 0,8.

27. T o ‘g‘ri burchakli uchburchakning gipotenuzasida 
teng tomonli uchburchak yasalgan va uning yuzi berilgan 
uchburchak  yuzidan  2 m arta  katta. T o ‘g ‘ri burchakli 
uchburchak katetlarining nisbati topilsin.

A) V s ; В) V3;  C)  V6 ; D) Л ;  E) 2.

28. Teng yonli uchburchakning asosidagi burchak 45°, 
yon tom oni esa 3 V2 . U chburchakning uchidan m ediana­
lar kesishish nuqtasigacha b o ‘lgan masofa topilsin.

A) 3; B) 4; C) 2; D) 5; E) 6 sm.

29. Uchburchakning perimetri 4,5 dm b o ‘lib, ichki bur- 
chagining bissektrisasi qaram a-qarshi tom onni 6 sm va 4 
sm uzunlikdagi kesmalarga ajratadi. U chburchakning to ­
monlari topilsin.

A) 12, 18, 15; B) 13, 19, 13; C) 16, 18, 11;
D) 10, 14, 21; E) 15, 13, 17 sm.

30. A B C  uchburchakda L  C=90°. /45gipotenuzaning da- 
vomida 5C kate tga  teng bo lgan  BD  kesma ajratilgan hamda 
С va /)  nuqtalar tutashtirilgan. Agar BC=1  sm, /1C=24 sm 
b o ‘lsa, CD  kesmaning uzunligi topilsin.

A) 11,3; B) 11,4; C) 11,1; D) 11; E) 11,2 sm.

31. Aylanaga ichki chizilgan teng yonli uchburchak 
asosining uzunligi 10 sm, yon tom onining uzunligi 12 sm. 
Uchburchak balandligining o ‘rtasidan asosga parallel bolgan 
vatar o ‘tkazilgan. Vatarning uzunligi topilsin.

A) 13; B) 14; C) 12; D) 11; E) 10 sm.
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32. Radiusi 7 V5 b o ‘lgan aylanaga uchburchak ichki 
chizilgan. Uchburchakda o ltkir burchak qarshisidagi to ­
mon 21 sm, qolgan ikkita tom onlarning nisbati 5:8 kabi. 
Shu tom onlar  topilsin.

A) 15 va 23; V) 15 va 25; S) 14 va 24; D) 15 va 24;
E) 16 va 23 sm.

33. 30° ga teng boMgan burchakning bitta tom oni uch i­
dan o ‘zaro teng 10 ta kesma ajratilgan. BoMinish nuqtala- 
ridan o^tkazilgan perpendikulyarlar burchakning ikkinchi 
tomoni bilan kesishguncha davom ettirilgan. Agar ulardan 
eng kattasining uzunligi 10 sm ga teng b o ‘lsa, ajratilgan 
kesmaning uzunligi topilsin.

А) Л ; B) 2 V 3 ;  C ) 3V2 ; D) 2; E) V5 sm.

34. A B C D le n g  yonli trapetsiya v a A D  uning katta aso- 
sidir. Trapetsiyaning o ‘rta ch iz ig i  12 dm , A C D  va ABC  
uchburchaklar perimetrlarining ayirmasi 6 dm. Trapetsiya­
ning katta asosi topilsin.

A) 14; B) 13; C) 15; D) 12; E) 11 dm.

35. Aylanaga tashqi chizilgan to ‘rtburchakning ikkita 
qo 'shni tom oni 5 va 12 sm b o ‘lib, o ‘zaro perpendikulyar. 
To'rtburchakning boshqa ikkita tomonlari orasidagi burchak 
60° b o ‘lsa, shu tom onlar  topilsin.

A) 7 va 15; B) 8 va 15; C) 8 va 13;
D) 7 va 13; E) 8 va 14 sm.

36. Asosi a ga teng b o ‘lgan teng yonli uchburchakka 
radiusi R  ga teng bo‘lgan doira ichki chizilgan. U chbur­
chak va doira orasida joylashgan qismning yuzi hisoblansin.

A > о т  -  ; в > Л к  -  ;  C )  - л*2'
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37. Doira va unga ichki chizilgan to 'g 'r i  burchakli 
uchburchak  yuzlarining nisbati ~  ga teng. U chburchak- 

ning katta o ‘tkir burchagi topilsin.

A) 60°; B) 30°; C) 50°; D) 45°; E) 70°.

38. Aylanaga m untazam  uchburchak va muntazam  olti- 
b u rch a k  ichki  chizilgan. O ltibu rchak  va u chbu rchak  
yuzlarining nisbati topilsin.

A) 3:2; B) 4:3; C) 4:1; D) 3:1; E) 2:1.

39. Radiusi I ga teng b o ‘lgan aylanaga teng yonli 
uchburchak ichki chizilgan va uning yon tom oni asosidan 
2 m arta  katta. Shu uchburchakka aylana ichki chizilgan 
b o ‘lsa, uning radiusi topilsin.

A) I ; B) | ; C )  | ; D )  | ;  E)

40. Kichik asosi 1 ga teng bo‘lgan teng yonli trapetsiyaga 
radiusi 1 ga teng bo lg an  aylana ichki chizilgan. Trapetsiya- 
ning yuzi hisoblansin.

A) 8; В) 6; C) 5; D) 4; E) 3.

41. T o ‘g‘ri burchakli uchburchakning gipotenuzasi cga , 
katetlari у va b ga teng. Uchburchakka ichki chizilgan 
aylananing diametri topilsin.

А) а + Ь - с \  B) a - b + c \  C) a - b - c ,  D) b - b - c ;
E) c - (a + b ) .

42. Birinchi u c hbu rchakn ing  m edianalari  ikkinchi 
uchburchakning tomonlariga teng b o ‘lsa, ular yuzlarining 
nisbati topilsin.

A) 3:2; B) 5:2; C) 2:1; D) 4:3; E) 3:2.

43. O 'xshash ko 'pburchaklarning yuzlari mos ravishda 
121 va 225 sm : ga teng. Agar ko 'pburchaklardan ikkinchi-
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sining perimetri b irinchisin ikidan 16 sm katta b o ‘lsa, 
ularning perimetrlari topilsin.

A) 44 va 58; B) 43 va 60; C) 43 va 58; D) 45 va 62;
E) 44 va 60 sm.

44. A B C  uchburchakda  /15=24  sm, BC=36  sm. Agar 
uchburchakda BD  bissektrisa o ‘tkazilgan b o ‘lsa, hosil 
qilingan uchburchaklar  yuzlarining nisbati topilsin.

A) ^  yoki I ; В) I  yoki | ; S) ^ yoki | ; D) |  va | ;

E) I  yoki I .

45. Aylanaga m untazam  uchburchak  va m untazam  
to ‘rtburchak ichki chizilgan. Agar to ‘rtburchakning tom o­
ni 6 sm bo‘lsa, uchburchakning yuzi hisoblansin.

A) 13 ,5V3 ; B) 12 ,573  ; C) 13 ,871  ; D) 13 ,675  ;
E) 13 ,572  sm2.

46. A B C D  paralle logram m da ichki A  bu rchakn ing  
bissektrisasi BC  tom on bilan К  nuqtada, CD  tom onning  
davomi bilan Л/ nuqtada kesishadi va BK=2A  sm, KC=6  
sm , / .K M C = 3 (j \  M K C uchburchakning perimetri topilsin.

A) 6 (2+  7 1 ) ;  B) 4 (2 +  7 5 ) ;  C) 6(2+  7 5 ) ;
D ) 5(2+  7 5 ) ;  E) 3(2+  Л ) sm 2.

47. Rombga ichki chizilgan doiraning yuzi sm 2, 
rombning o ‘tm as burchagi 120° b o ‘lsa, uning yuzi hisob­
lansin.

A x 96  ^  95 98 97

A) 75 ; B) 75 ; C) 75 ; D) 75 ; E) 75 sm ■

48. Trapetsiyaning asoslari va diagonallarining qismlari 
bilan hosil qilingan uchburchaklarning yuzlari 5  va Q ga 
teng. Trapetsiyaning yuzi hisoblansin.
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A) 5 4 ! ? ;  В) 5 4 -е ;  С ) V5 + VO ; D) ( V5 -  V C )2; 
E ) ( V 5  +  V 0 ) 2.

49. T o ‘g‘ri burchakli trapetsiyaning o ‘rta chizig‘i 16 sm, 
trapetsiyaga ichki chizilgan aylananing radiusi 6 sm bo‘lsa, 
trapetsiyaning yon tomoni va katta asosi orasidagi burchak 
topilsin.

A) arcsin I ; B) arcsin | ; C) arcsin ~  ; D) arcsin | ;

E) arcsin ^ .

50. Uchburchakning asosiga parallel bo‘lgan kesma yon 
tomonni uchidan boshlab 5:3 kabi nisbatda bo‘ladi hamda 
hosil qilingan qismlar yuzlarining ayirmasi 56 sm 2 ga teng. 
Uchburchakning yuzi hisoblansin.

A) 252; B) 256; C) 254; D) 253; E) 255 sm 2.
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2-qism
STER EO M ETR IYA

8 - § .  FA ZO D A G I T O ‘G ‘RI C H IZ IQ L A R  

VA T E K ISL IK L A R

8.1. Asosiy tushunchalar va tasdiqlar

Fazoda to kg‘ri chiziqlarning o ‘zaro vaziyati uch xil 
b o ‘lishi mumki n:  a) kesishgan to ‘g‘ri chiziqlar; b) parallel 
to ‘g ‘ri chiziqlar; d) ayqash to ‘g ‘ri chiziqlar.

T o ‘g*ri chiziq va tekislikning o ‘zaro vaziyati ham uch 
xil b o ‘lishi mumkin: a) to bg'ri chiziq tekislikda yotadi; b) 
to‘g‘ri chiziq tckislik bilan bitta nuqtada kesishadi; v) to ‘g‘ri 
chiziq va tckislik parallel boMadi.

Tekislikdagi har bir to‘gbri chiziqqa perpendikulyar to‘g‘ri 
chiziq shu tekislikka perpendikulyar b o ‘ladi.

Agar AB  kesm aning  uch laridan  a  tekislikka ( 8 .1-y 
c h i z m a ) ^ ,  va BBi perpendikulyarlar ©‘tkazsak ,/! ,^  kesma 
berilgan A B  kesmaning a  tekislikdagi proyeksiyasi boMadi.

В
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Q u y id a g i  t a ’r i f  va  t a s d iq l a r  o ‘rinli

1. Tekislikda A B  og‘m aning proyeksiyasiga perpendi­
kulyar to ‘g‘ri chiziq o ‘tkazilsa, bu to 'g 'ri  chiziq og‘ma- 
ning o ‘ziga ham  perpendikulyar boMadi va tasdiqning 
teskarisi ham o'rinli.

2. A B  to ‘g‘ri chiziq va tckislik orasidagi burchak shu 
to ‘g‘ri chiziq va uning tekislikdagi proyeksiyasi orasidagi 
burchakka teng (8.1-Z? chizma).

3. Ikkita yarim tekislikdan va ularni chegaralab turgan 
um um iy  to ‘g‘ri chiziqdan tashkil topgan shakl ikki yoqli 
burchak (8 .2-chizm a), yarim tekisliklar ikki yoqli bur­
chakning yoqlari, ularni chegaralovchi to lg‘ri chiziq esa 
ikki yoqli burchakning qirrasi deyiladi.

4. Ikki yoqli burchakn ing  qirrasiga perpendikulyar 
tckislik uning yoqlarini ikkita yarim to ‘g‘ri chiziq bo'yicha 
kesib o ‘tadi. Bu yarim  t o ‘g ‘ri ch iz iq la r  tashkil e tgan  
burchak ikki yoqli burchakning chiziqli burchagi deyiladi.

5. Ikki yoqli burchakning odchovi chiziqli burchak­
ning kattaligiga tengdir.

6. a  tekislikda yotuvchi ^ shak ln ing /?  tekislikka tushi-  
> rilgan proyeksiyasi f ,  shakldan iborat b o ‘l ib ,a  va/? tekis­

l iklar orasidagi b u r c h a k b o ‘lsa, proyeksiyaning yuzi.

5/г I = S f  • cos(p 

formula orqali hisoblanadi (8-3 chizma).

( 8 . 1)

8 .2 -ch izn ia . 8.3-chizm a.
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a

8.4-chizm a. 8.5-chizm a.

Berilgan n u q ta d a n  beri lgan  tekislikka o ‘tkazilgan  
og'ma — bu bir uchi shu nuqtada, ikkinchi uchi tekislikda 
yotgan va tekislikka perpendikulyar boMmagan istalgan 
kesmadir. Kesmaning tekislikda yotgan uchi u n in g asosidir. 
Bitta nuqtadan o ‘tkazilgan perpendikulyar va og‘maning 
asoslarini tutashtiruvchi kesma og‘mzrimg proyeksiyasidir 
(8.4-chizma).

7. ( U c h  p e r p e n d i k u l y a r  h a q  i da . )  Tekislikda 
og‘m aning asosidan uning proyeksiyasiga perpendikulyar 
qilib o ‘tkazilgan to ‘g ‘ri chiziq og‘m aning  o ‘ziga ham 
perpendikulyar. Aksincha, agar tekislikdagi to ‘g ‘ri chiziq 
og‘maga peфendikulyar bo isa ,  и og‘maning proyeksiyasiga 
ham peфendikulyardir.

8. Ikki ayqash to ‘g ‘ri chiziqning um um iy  perpendikul- 
yari uchlari shu to ‘g‘ri chiziqlarda b o ‘lib, ularning har 
biriga perpendikulyar kesmadir. Ikki ayqash to ‘g‘ri chiziq 
bitta va faqat bitta um um iy  perpendikulyarga ega. Bu 
perpendikulyar shu to ‘g‘ri chiziqlar orqali o ‘tuvchi parallel 
tekisliklarning um um iy peфendikulyarid ir  (8 .5-chizma).

8 .2 .  M avzuga oid masalalar

1. A B  kesmaning A  uchidan a  tekislik o ‘tkazilgan, В 
uchidan va o ‘rtasidagi С nuqtadan  o ‘zaro parallel BB^ va 
CC, kesmalar o ‘tkazilgan. Bu k e sm a la ra  tekislikni 5, va
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С, nuqtalarda kesib o4adi. Agar ВВ^ = 12 sm b o ‘lsa, CC, 
kesmaning uzunligi topilsin.

A) 4; B) 6; C) 5; D) 4,5; E) 7 sm.

2. /45 kesmaning /4 uchidan tekislik o4kazilgan, kes­
maning 5  uchidan va С nuqtasidan o ‘zaro parallel kesmalar 
o4kazilgan va ular tekislik bilan mos ravishda 5, va C, 
nuqtalarda kesishadi. Agar 55 , =  16 dm  va A C . А В = У 5  
kabi b o ‘lsa, CC, kesmaning uzunligi topilsin.

A) 9,6; B) 7,2; C) 8,4; D) 9,0; E) 7,6 dm.

3. A  nuqtadan a  tekislikka i k k i t a 17 m va/4C= 10 m 
og‘ma o4kazilgan. Ular proyeksiyalarining ayirmasi 9 m 
b o ‘lsa, A  nuqtadan  a  tekislikkacha bo‘lgan masofa topilsin.

A) 5; B) 6; C) 7; D) 8; E) 9 m.

4. Av4/?C da Z.5=90° b o ‘lib, BC=a. Uchburchakning 
>4 uchidan uchburchak tekisligiga AD  perpendikulyar shun- 
day o4kazilganki, Z) va С  nuqtalar orasidagi masofa m ga 
teng. D nuq tadan  B C  katetgacha b o ‘lgan masofa topilsin.

5. Trapetsiyaning asoslaridan b in  ikkinchisidan ikki 
m arta  katta. Trapetsiyaning o £rta chizig‘i a  tekislikka 
parallel va undan  13 sm masofada o ‘tadi. Trapetsiya 
diagonallarining kesishish nuqtasi esa bu tekislikdan 15 
sm  m aso fada  y o tad i .  T ra p e ts iy a n in g  a so s la r id a n  a  
tekislikkacha b o ‘lgan masofalar topilsin.

A) 7 va 12; B) 8 va 16; C) 7 va 16; D) 8 va 11;
E) 7 sm va 19 sm.

6. 120° ga teng b o ‘lgan ikki yoqli burchakning yoqlari- 
dagi /4 va 5  nuqtalardan burchakning qirrasiga ,4C= 7 sm va

A) -Ja1 + 2 m 2 ; B) J a 2 -  n r  ; C) V/n2 -  a 1 ;
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BD=K sm pcrpendikulyarlar o ‘tkazilgan. A g a r /45= 16 sm 
b o ‘lsa, CD kesmaning uzunligi topilsin.

A) 2; B) 3; C) 2,5; D) 4; E) 3,5.

7. Л /1 5 С da /45=9 m, 5 C = 6  m, AC=5  m b o ‘lib, uning 
A C  tom onidan  uchburchak tekisligi bilan 45° li burchak 
tashkil etuvchi tekislik o ‘tkazilgan. A ^ 5 C  ning shu tekis­
likdagi proeksiyasi yuzi hisoblansin.

A) 10; B) 9; C) 8; D) 12; E) 11 sm 2.

8 .3 . Mavzuga oid masalalarning yechimlari

1. Berilgan. АВПа=А, 55JICC,, AC=CB,  5 5 1 =  12sm.

CC, t o p i l s i n  (8.3.1-chizma).

5
Y e с h i 1 i s h i . 

Bc r i l i s h i g a  к о ‘га,

L 7
dan,  ular bir tekislikda 
yotadi va bu tekislik a  
t ek i s l i k  b i l a n  5 , C, 
to ‘g‘ri chiziq orqali ke­
sishadi. С nuqta A В 
kesmaning o ‘rtasidagi 
n u q ta  va C C J I 5 5 ,  
b o ‘lgani u c h u n ,  CC, 
k e sm a  A/4 5 5 ,  n i n g  
o ‘rta chizighdir. Shu-

5 5 , | |C C , bodgan lig i  

Cl Bi

8.3 .1-chizma.

ning uchun, CC ,=  y  5 5 ,=  • 12=6 sm.

Javobi: B).
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2. B e r i l g a n :  A G a, B £ a .  B B ^ C C r  A C : /45=3:5, 
5 5 ,=  16 dm.

CC, t o p i l s i n  (8.3.2-chizma).

5

8.3.2-chizm a.

Y e c h i l i s h i .  Bcrilishiga ko lra, 55,||CC, boiganlig i-  
dan , Л/1СС,~Д/155,. O 'xshash uchburchaklarda mos to ­
mon la r o 'za ro  proporsional boMganligidan,

AB _  A C  , ■ cCi _  I е  
55, CC, Уок1 55, ~  /15

bo'ladi. U holda CC ,=  ■ SS, = |  ■ 16 = i 8 = 9,6 dm.

Javobi: A).

3. В e г i 1 g a n. a  tekislik, AB, A C — og‘malar, AB=  17 m; 
AC= 10 m , A O l a ,  B O -  CO=9  m.

A O  t o p i l s i n  (8.3.3-chizma).

Y e c h i l i s h i .  A O = h, B O = x, C O = y  belgilashlarni 
kiritamiz. AAB O  va A A O C  larning har biri to ‘g ‘ri bur­
chakli bo 'ladi va ulardan

А 0 2= А В 2- В О 2; А 0 2= А С 2-  О С 2; B O -O C = 9
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л

8.3.3-chizma.

munosabatlarni olamiz. Belgilashlarimizdan foydalansak, 

h7 =  172 -  x 2,

h2 =  102- / ,  
x - y  = 9

17 -  x  = \0  -  у  , 
\x  -  у  = 9,

X 2 -  у 2 = 289 -  100. ^  Ux -  y ) ( x  +  y) =  189, ^  
x - y  = 9, =>\ x - y  = 9,

fx +  у  =  21, ^  | 2 x  =  30, fx =  15,
^ jx  -  у  = 9, ^  |x  -  у = 9, ^  [x -  у  = 9,

x = 15, (x = 15,
/,2= 102-62=64; A = 8  m.15 -  у = 9, |y  = 6, 

Javobi: D).
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4. B e r i l g a n . Л / 4 £ С — to ‘g ‘ri burchakli, A D ±{A BC ),  
B C - a ,  CD—m.

5Z) t o p i l s i n  (8.3.4-chizma).

Y e c h i l i s h i .  D nuq tadan  BC  
katetga perpendikulyar o ‘tkazish 
kerak. Lekin bcrilishiga k o ‘ra, 
Ду4^С — t o ‘g ‘ri b u r c h a k l i  va 
A B l BC. U c h  p e rp e n d ik u ly a r  
h a q i d a g i  t e o r e m a g a  a s o s a n ,  
Z)Z?±Z?Cbo‘ladi. T o ‘g‘ri burchakli 
&DBC  dan Pifagor teoremasiga

asosan, BD=  V D C 2 -  B C  yoki

BD= J m 2 -  a 2 .

Javobi: C).

D

A

В

8.3.4-chizma.

5. B e r i l g a n .  ABC D  —  trapetsiya, M N  — o ‘rta c h i­
ziq, a  tekislik, M N \\a ,  AD =2  • BC, ACC\BD= O, 0 0 , =  15 
sm, Л/AZ, = 13 sm.

A A {, BB{ t o p i l s i n  (8.3.5-chizma).

В С

-  I - L -

М/

8 .3 .5 -ch izm a .
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Y e c h i l i s h i .  MN\\AD, M A^||5Cbo‘lganligidan va be- 
rilishiga ko‘ra, BC  || a ,  AD  || a  b o ‘ladi. Trapetsiyaning 
uchlaridan ham da M, /V va О nuqtalardan a  tekislikka 
p e r p e n d i k u l y a r  o ‘t k a z a mi z .  U l a r  b i t t a  te k i s l ik k a  
pcrpendikulyarlar b o ‘lib, o ‘zaro parallel b o ‘ladi.

b.BCO~b.AOD,  chunki vertikal burchaklar b o ‘lganli- 
gidan, / -B O C = /.A O D ,  ichki almashinuvchi burchaklar 
b o ‘lgani uchun  / .B C O = /-O A D .  Ularning mos tomonlari 
o ‘zaro proporsionalligidan,

AA{\\BB{ b o ‘lgani uchun, ЛЛ,5 , 5 — trapetsiya va M M ] — 
uning o ‘rta chizig‘idir. Shuning uchun,

Endi AA [C [Ctrapetsiyani alohida qaraymiz. Л nuqtadan 
AF\\A^CX ni o 'tkazamiz va u 0 0 ,  bilan К  nuqtada kesishgan 
b o ‘lsin.

A A = x ,  CC, =  55 ,=ydebbelgilaym iz. U holda, 0 K = \ 5 — 
x, C P = y - x .  Т о ^ ‘п  burchakli АЛОА' va Д Л С 5 larning 
o ‘xshashligidan,

A C  = AO AO+OC = CP ] + ОС = CP 1 + 1 =  y ~x  
CP 0 К ’ AO O K ’ AO O K ’ 2 1 5 - x  ’

3 ( 1 5 - x ) = 2 ( y - x ) ,  x + 2 y = 4 5 .

AD _  AO AO _ 2  AO 
В С  О С ’ О С  1 Vd О С

М М =  ЛЛ' +2 ВВ± yoki 1 3 = | ( / i 4 1 +  S S l) ,A 4 l+ 5 f l = 2 6 s m .

x  +  у  =  26 ,
sistemani hosil qilamiz.Natijada {х  +  2з, =  45 si:

Bu sistemani yechamiz:

Javobi: E).
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6.  B e r i l g a n .  A C D B  — 
ikki yoqli burchak, Л Е а ,  5E/3,
A B =  16 sm, а П /3 = С /Ҳ  
A C l  CD, AC = 1  sm, BC ±B D ,
BD = 11 sm.

C D t o p i l s i  n (8.3.6-chiz- 
ma).

Y e c h i l i s h i . /3 tekislikda­
gi С  nuqtadan CS, ± CD o ‘tka- 
zamiz va CB=%  sm kesma aj- 
ratamiz. Ikki yoqli burchakning 
chiziqli burchagi boMganligidan,
/ - A C B {= 120°. А Л С 5 , d a n  
kosinuslar teoremasi yordam ida topamiz:

ЛЯ,2 =  Л С 2 +  5 ,C 2 - 2 A C B C -  cos 120*,

/IS,2 =  72 + 112 -  2 • 7 • 11(- 1)  =  49 +  21 +  77 = 247.

Ikkinchi to m o n d a n ,  B {C=BD, B ^ C lC D ,  B D i C D  
boMgani uchun, BDCB^ — to ‘g‘ri to ‘rtburchak va CB^l B^B. 
U holda, uch perpendikulyar haqidagi teoremaga asosan, 
A B xA.BBv T o ‘g lri burchakli ЬАВВ^ dan:

5Я,2 =  A B 2 -  A B 2 =  162 -  247 =  9, В В = Ъ  sm.

Javobi: B).

7. B e r i l g a n .  ЛЛВС, AC = 5  m, AB=9  m , # C = 6  m, 
Л С С ( Л 5 ,0 ,  L B D B = 4 5 ° .

Зьльс h i s o b l a n s i n  (8.3.7-chizma).

Y e c h i l i s h i .  5 n u q ta d a n Л С tom onga  5 D p e rp e n d i­
kulyar, D nuqtadan A B XC  tekislikda A C  ga perpendiku­
lyar bo‘lgan DBt t o lg ‘ri chiziq o ‘tkazamiz. A A B C  ning
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A

D
tekislikdagi proeksiyasini 
yasash uchun В nuqtadan 
(AB^C) tekislikka BB^ p e r­
pendikulyar tushiramiz, na­
tijada iz langan
proyeksiya bo‘ladi.

8.3.7-chizma.

С

Shakl  tek is l ikka  p ro -  
yeksiyalangan b o ‘lib, shakl 
va tekislik orasidagi bu r­
chak bo‘lsa, quyidagi for­
mula o ‘rinli: S  =pr.
= 5 sh- coscp. Endi G e ro n

formulasi vositasida A A B C  ning yuzini hisoblaymiz:

Javobi: A).

8 .4 .  Mustaqil yechish uchun masalalar

1. A B  kesmaning uchlaridan a  tekislikka A C = 3  va 
BD=2  m pcrpendikulyarlar o ‘tkazilgan. Agar CZ)=24 dm  
b o ‘lsa, A B  kesmaning uzunligi topilsin.

A) 15; B) 20; C) 24; D) 26; E) 28 dm.

2. A n u q ta d a n a  tekislikka ikkita: /45=20 s m ,/ lC =  15 sm 
og‘ma o ‘tkazilgan. /45og‘maningo: tekislikdagi proyeksiyasi 
16 sm bo‘lsa,/4Cog‘maning tekislikdagi proyeksiyasi topilsin.

A) 9; B) 10; C) 8; D) 12; E) 6 sm.

3. M untazam  uchburchakning tom oni 3 sm. U chbu r­
chak tekisligiga tegishli boMmagan К  nuqta uchburchak-

9+6+5

SM1C =  VlO ■ 1 ■ 4 • 5 =  10V2 s m 2.
U holda

■ W  = S pl= S M, c -cos45 -= 10 -  V2 ■ ^ = 1 0 s m 2.
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ning uchlaridan bir xil — 2 sm masofada yotadi. К  nuq ta­
dan  uchburchak  tekisligigacha b o ‘lgan masofa topilsin.

A) 9; B) 0,5; C) 0,75; D) 1; E) 1,2 sm.

4. T o ‘g ‘ri burchakli da katetlar 15 m va 20 m.
T o ‘g‘ri burchakning С  uchidan {ABC) tekislikka CD=35  
m perpendikulyar o ‘tkazilgan. D nuqtadan AB  g ipotenu- 
zagacha b o ‘lgan masofa topilsin.

A) 40; B) 30; C) 32; D) 29; E) 37 m.

5. Ptekislikda 60° li burchak berilgan. Л/ nuqta burchak 
uchidan  25 sm uzoqlikda, burchak tom onlaridan  esa mos 
ravishda 20 sm va 7 sm uzoqlikda yotadi. M  nuqtadan  P  
tekislikkacha b o ‘lgan masofa topilsin.

A) 12; B) 5; C ) V37 ; D ) V33 ; E) 6 sm.

6. Uzunligi a b o ‘lgan kesma a  tekislikni kesib o ‘tadi. 
Agar kesmaning uchlari a  tekislikdan b \ а  с uzoqlikda 
yotishi m a’lum b o ‘lsa, kesmaning tekislikdagi proyeksiyasi 
topilsin.

A) yja2 - ( b  + c)2 ; B) -Jb2 -  (a2 -  ac) ;

C ) Vc2 - ( f l 2 + 6 2) ;  D) Va262 - C 2 ; E) .

7. ABC D  kvadratning A uchidan A K  perpendikulyar 
o ‘tkazilgan. AgarylP=3 dm , BK=A dm  b o ‘lsa, К  nuqtadan 
kvadratning С uchigacha b o ‘lgan masofa topilsin.

A) 4; B) 6; C ) 5; D) 4,5; E) 5 V2 dm.

8. T o ‘g‘ri burchakli Ь А В С  n ing С to ‘g‘ri burchagi uchi­
dan gipotenuzaga parallel tekislik o ‘tkazilgan. Gipotenuza 
A B = \2  sm ham da A C  va BC  katetlarning tekislikdagi 
proyeksiyalari, mos ravishda, 6 sm va 10 sm b o ‘lsa, 
g ipotenuzadan tekislikkacha bo‘lgan masofa topilsin.

A) 5; B) 4; C) 6; D) 1,5; E) 2 sm.
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9. Av4Z?C ning uchlaridan  a  tek islikkacha b o ‘lgan 
m asofalar 2, 2,5 va 4,5 dm . U ch b u rch ak  m ed ianala ri-  
ning kesishish nuqtasidan  tekislikkacha b o 'lgan  masofa 
topilsin.

A) 2,5; B) 3,5; C) 2; D) 3; E) 4 dm.

10. A  nuqta to ‘g‘ri ikki yoqli burchakning yoqlaridan 3 
va 4 dm uzoqlikda yotadi. A  nuqtadan ikki yoqli burchakning 
qirrasigacha b o ‘lgan masofa topilsin.

A) 2; B) 4; C) 5; D) 7; E) 6 dm.

11. AB=5ti sm kesmaning uchlaridan berilgan tekislik­
kacha bo‘lgan masofalar/lC= 30 sm va BD=AA sm. A B  kes­
m aning bu tekislikdagi proeksiyasi topilsin.

A) 36; B) 48; C) 42; D) 54; E) 39 sm.

12. CD=26  sm kesmaning uchlari a  tekislikdan 18 sm 
va 8 sm uzoqlikda b o ‘lsa, shu kesmaning tekislikdagi 
proyeksiyasi topilsin.

A) 24; B) 16; C) 20; D) 21; E) 32 sm.

13. Uzunligi 15 sm bo 'lgan kesmaning uchlari cr tekis­
likdan 3 sm va 6 sm uzoqlikda yotishi m a ’lum b o ‘lsa, 
kesmaning tekislikdagi proyeksiyasi topilsin.

A) 9; B) 16; C) 14; D) 10; E) 12 sm.

14. A B = 26  sm kesm aning  uchlari  / ’ tekislikdan 6 sm 
va 8 sm uzoqlikda joylashgan Ьо‘Н Ь,/li? kesma tekislikni 
kesib o ‘tadi. A B  kesm aning  tekislikdagi proyeksiyasi 
topilsin.

A) 26; B) 22; C) 24; D) 20; E) 18 sm.

15. Kesma tekislikni kesib o ‘tadi va uning  uchlari 
tekislikdan 3 sm va 12 sm uzoqlikda b o ‘lsa, kesmaning 
o ‘rta nuqtasi tekislikdan qanday uzoqlikda joylashgan?
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A) 6,5; В) 6; С) 5; D) 4,5; Е) 4 sm.

16. Tekislik bilan kesishmaydigan kesmaning uchlari 
tekislikdan 30 sm va 50 sm uzoqlikda yotadi. Shu kesmani 
3:7 kabi nisbatda b o ‘luvchi nuq ta  tekislikdan qanday 
uzoqlikda yotadi?

A) 24 yoki 28; B) 36 yoki 44; C) 24 yoki 36;
D) 18 yoki 24; E) 18 sm yoki 28 sm.

17. P tekislikning A nuqtasidan og‘ma to ‘g‘ri chiziq 
o ‘tkazilib, unda 5  va С nuqtalar olingan, /45=8 sm va 
Л С =14 sm, Agar В  nuqtadan  tekislikkacha masofa 6 sm 
b o ‘lsa, С  nuqtadan  tekislikkacha b o ‘lgan masofa topilsin.

A) 16; B) 13,5; C) 12,5; D) 10,5; E) 13 sm.

18. M untazam  uchburchakning uchlari P tekislikdan 
10, 15 va 17 sm uzoqlikda joylashgan. Uchburchakning 
markazidan P  tekislikkacha b o ‘lgan masofa topilsin.

A) 16; B) 14; C) 15; D) 12; E) 17 sm.

19. a  uzunlikdagi A B  kesma P tekislikda yotadi, har 
birining uzunligi b o ‘lgan/4C va BD  kesmalar P  tekislikda 
yotmaydi. A C  kesma P tekislikka perpendikulyar, A B  
kesmaga perpendikulyar boMgan BD  kesma / ’tekislik bilan 
30° burchak hosil qilsa, CD  kesma topilsin.

A) yl2(a2 + b 2) ; В) ; C ) y/a2 + b2 ; D) 27^6  ;

E) J a  + b .

20. К  nuq tadan  5  tekislikka perpendikulyar va og‘ma 
o ‘tkazilgan ham da u lar orasidagi burchak  45°. Perpendi-  
kulyarning uzunligi 12 sm b o ‘lsa, og‘m aning  uzunligi 
topilsin.

А) 1 6 Л ;  B) 14; С) 1 2 Л ;  D) 12; E) 12V2 sm.
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21. D oiraning m arkazidan uning tekisligiga p e rp en ­
dikulyar o4kazilgan. Agar perpendikulyarn ing  uzunligi 
8 sm, doiraning yuzi 36л sm 2 boNsa, perpendikulyar­
ning ustki uch idan  ay lanan ing  nuq tas igacha  b o ‘lgan 
masofa topilsin.

A) 10; B) 12; C) 10; D) 14; E) 16 sm.

22. ABC D  kvadratning tom oni a ga teng. Kvadratning 
О m arkaz idan  uni ng tekisligiga O K  p e rp e n d ik u ly a r  
o ‘tkazilgan va OK=b. К  nuqtadan kvadratning uchlarigacha 
b o ‘lgan masofa topilsin.

23. К  nuqtadan Ptekislikka ikkita: KA= 16 sm va Af5= 10 
sm og‘ma o ‘tkazilgan. KA og‘ma P tekislik bilan 30° li 
burchak tashkil etishi m a’lum b o ‘lsa, K B  og‘maning P 
tekislikdagi proyeksiyasi topilsin.

A) 4; B) 6; C) 5; D) 4,5; E) 5,8 sm.

24. К  nuqtadan P tek is l ikka  perpendikulyar va o g ‘ma 
o ‘tkazilgan bo‘lib, perpendikulyarning uzunligi 6 sm, og‘ma- 
n i ng uzun lig i  9 sm . P e rp e n d ik u ly a rn in g  o g ‘m adagi 
proyeksiyasi topilsin.

A) 3,5; B) 4,5; C) 4; D) 5; E) 6 sm.

25. Teng tomonli uchburchakning tom oni 6 sm. U c h ­
burchakning har bir uchidan 4 sm uzoqlikdagi nuqta bilan 
uning tekisligi orasidagi masofa topilsin.

A) 1,5; B) 2,5; C) 4; D) 3; E) 2 sm.

26. Teng tomonli uchburchakning tom oni 6 sm. U c h ­
burchakning О markazidan uchburchak tekisligiga OAf= 1 
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sm perpendikulyar o ‘tkazilgan. К  nuqtadan uchburchak­
ning tom onigacha bo‘lgan masofa topilsin.

A) 2; B) 1; C) 2,5; D) 2; E) 1,5 sm.

27. Uchburchakning tomonlari 10, 17 va 21 sm. Shu  
uchburchakning katta burchagi uchidan uning tekisligiga 
15 sm uzunlikdagi perpendikulyar o ‘tkazilgan. Uning  
uchlaridan uchburchakning katta tom onigacha b o ‘lgan 
masofalar topilsin.

A) 7 va 16; B) 6 va 10; C) 5 va 11; D ) 8 va 17;
E) 6 sm va 12 sm.

28. Av4i?C— teng yonli va AC = 6  sm, A B = B C = S  sm. 
Uchburchakka ichki chizilgan aylananing О markazidan  
uchburchak tekisligiga OK=2  sm  perpendikulyar o ‘tka- 
zilgan. К  nuqtadan uchburchakning tomonlarigacha va В  
uchigacha b o ‘lgan masofalar topilsin.

A) 3,5 va 4; B) 3 va C) 2 va V39 ;

D) 1,8 va хДТ; E) 2,5 sm  va 0,5 V 4 l  sm.

29. ABC D  to ‘g ‘ri to ‘rtburchakning A uchidan uning  
tekisligiga A K  perpendikulyar o ‘tkazilgan. К  nuqtadan  
to‘rtburchakning uchlarigacha b o‘lgan masofalar KB=6  sm, 
KC=9  sm, KD=1  sm b o ‘lsa, KA kesmaning uzunligi topilsin.

A) 6; B) 2; C) 3; D) 4; E) 1,5 sm.

30. P  tekislikka parallel A B  kesmaning uchlaridan P 
tekislikka A C  perpendikulyar va BD  o g ‘ma o ‘tkazilgan. 
Agar A B = a ,  A C = b  va B D = c  b o ‘lsa, CD  kesm aning  
uzunligi topilsin.

A) Jab + ac + be ; B) J a 2 + b1 -  с ; С) J a 2 + с2 -  b2 ;

D )  J b 2 + с 2 -  a2 ; E) Jab + ac .
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31. AB  va CD — o ‘zaro kesishgan ikki tekislikdagi 
parallel kesmalar; A E  \a  / Ж — tekisliklarning kesishish 
ch izig‘iga o ‘tkazilgan perpendikulyar b o ‘lsin. Agary4/)=5  
sm , EK=A  sm  b o ‘lsa, A B  va CD t o ‘g ‘ri chiziqlar orasidagi 
masofa topilsin.

A) 3; B) 3,5; C) 2; D ) 4; E) 4,5 sm.

32. ABC D  trapetsiyaning AD  asosi tekislikda yotadi, 
BD  asosi esa tekislikdan 5 sm uzoqlikdadir. Agar>4/): BC= 
=7:3  kabi b o ‘lsa, shu trapetsiya diagonallarining kesishish 
nuqtasi M  dan P  tekislikkacha boMgan masofa topilsin.

A) 3; B) 2,5; C) 5; D ) 3,5; E) 4  sm.

33. a  va /3 tekisliklar berilgan bo‘lib, a  tekislikning А \ а  В 
nuqtalaridan/3 tekislikka v4C= 37 sm va BD =\25  sm o g ‘malar 
o ‘tkazilgan. Agar A C  og‘maning (5 tekislikdagi proyeksiyasi 
12 sm bo‘lsa, BD  kesmaning proyeksiyasi topilsin.

A) 116; B) 120; C) 132; D) 96; E) 105 sm.

34. Y ig‘indisi с ga teng boMgan ikkita kesmaning uchlari 
ikki parallel tekislikka tiraladi, ularning proyeksiyalari, mos 
ravishda о  va b ga teng. Shu kesmalarning uzunliklari 
topilsin.

*x a+b+c a 2+b2- c 2 . R x b2+c2- q 2 q 2-\-b2- c 2 .
'  q - b  ’ q - b  ’ j  2(7 ’ "  2 о ’

C \  a 2+b2- c 2 a 2 +b2- с 2 . n x 2q2+b2- c 2 2b2+q 2- c 2 .
'  " 2(7 ’ ' 2b ’ j  be ’ qb

c \  q 2+c2- b 2 b 2 +c2 —q ~
E) 2c ’ — 2 Г - -

35. A nuqtadan a  tekislikka AC = 6  sm  perpendikulyar 
va AD = 9  sm  o g ‘ma o ‘tkazilgan. Perpendikulyarning  
og ‘madagi proyeksiyasi topilsin.

A) 4,5; B) 5; C) 4; D) 3; E) 6 sm.
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36. P  nuqtadan cVtkazilgan ikkita to fcg ‘ri chiziq uchta  
parallel tekislikni A v Av  A, va Bp B2 nuqtalarda kesib 
o ‘tadi. Agar A {A2=4  sm, B2B}=9  sm, A2A2= B ]B2 b o ‘lsa, 
A {A 3 va ВХВ3 kesmalarning uzunliklari topilsin.

A) 10 va 15; B) 9 va 16; C) 8 va 14; D) 12 va 13;
E) 11 sm va 16 sm.

37. Uchburchakning tomonlari 51, 30 va 27 sm. U c h ­
burchakning kichik burchagi uchidan uchburchak tekisli­
giga perpendikulyar o ‘tkazilgan va uning uzunligi 10 sm. 
Perpendikulyarning uchlaridan uchburchakning o ‘sha uchi 
qarshisidagi tom onigacha b o ‘lgan masofalar topilsin.

A) 24 va 26; B) 20 va 22; C) 18 va 24;
D) 20 va 24; E) 32 sm va 16 sm.

38. Rombning diagonallari 60 va 80 sm. Diagonallar- 
ning kesishish nuqtasidan romb tekisligiga uzunligi 45 sm  
bo'lgan perpendikulyar o ‘tkazilgan. Perpendikulyarning  
uchlaridan rom bning to m on igach a  bo'lgan masofalar  
topilsin.

A) 60; B) 51; C) 48; D ) 36; E) 42 sm.

39. T o ‘g ‘ri burchakli uchburchakning to ‘g ‘ri burchagi 
uchidan uchburchak tekisligiga uzunligi 16 sm boMgan 
perpendikulyar o ‘tkazilgan. Uchburchakning katetlari 15 
va 20 sm b o ‘lsa, perpendikulyarning uchlaridan gipo-  
tenuzagacha boMgan masofalar topilsin.

A) 12 va 21; B) 10 va 18; C) 12 va 20; D ) 15 va 18;
E) 16 sm va 22 sm.

40. Teng yonli trapetsiyaning asoslari 16 va 30 sm. Л/ 
nuqta trapetsiyaning har bir tom onidan 11 sm uzoqlikda 
yotsa, M  nuqtadan trapetsiya tekisligigacha bo‘lgan masofa 
topilsin.

A) 3; B) 1,5; C) 2; D) 1; E) 4 sm.
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41. К  nuqtadan Р  tekislikka ikkita og ‘ma o ‘tkazilgan. 
O g‘malaming har biri Ptekislik bilan 45° li burchak tashkil 
qiladi va К  nuqtadan tekislikkacha b o ‘lgan masofa a ga 
teng. O g‘malarning proeksiyalari orasidagi burchak 120° 
bo‘lsa, o g ‘malarning uchlari orasidagi masofa topilsin.

A ) a V 2  ; B) 2a; C ) a V 5  ; D) E ) a V 3 .

42. T o ‘g ‘ri burchakli teng yonli uchburchakning kateti 
orqali tekislik o ‘tkazilgan. Uchburchakning ikkinchi kateti 
shu tekislikka 45° li burchak ostida og ‘madan iborat bo‘lsa, 
uchburchakning bissektrisasi va tekislik orasidagi burchak 
topilsin.

A) 30°; B) 45°; C) 60°; D) 15°; E) 75°.

43. 60° li ikki yoqli burchakning bitta tom onid a  M  
nuqta olingan va M  nuqtadan ikki yoqli burchakning  
ikkinchi to m o n ig a ch a  boMgan masofa с ga teng. M  
nuqtadan ikki yoqli burchakning qirrasigacha boMgan 
masofa topilsin.

A) 5 ^ ;  В) C) 2 cV 3 ;  D) 2 d Z ; E) <^2 .

44. 120° li ikki yoqli burchakning ichki q ism ida M  
. uqta o lingan  boMib, M  nuqtadan ikki yoqli burchak­
ning har bir tom onigach a  boMgan masofalar p ga teng.  
M  nuqtadan ikki yoqli burchakning qirrasigacha boMgan 
masofa topilsin .

A ) ^ D [ ;  B) ^ / 2  ; C ) ^ / 1 ;  D) ^ ; E) I f .

45. Ikkita teng yonli uchburchak um um iy asosga ega 
boMib, ularning tekisliklari orasidagi burchak 60°. Um um iy  
asosning uzunligi 12 sm, bitta uchburchakning yon tomoni 
10 sm , ikkinchi uchburchakning yon tomonlari o ‘zaro 
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perpendikulyardir. Uchburchaklarning uchlari orasidagi 
masofa topilsin.

A) 5V I2 ; В) 4 Л ;  C) 12; D )  2VT3; E) 2VT5 sm.

46. AB kesmaning uchlari o ‘zaro peфendikulyar b o ‘lgan 
ikkita tekislikda joylashgan. /1 va 5  nuqtalardan tekislik­
larning kesishish chiziqlariga A D = a  va CB=b  perpendi-  
kulyarlar o ‘tkazilgan. Agar BD=c  bo‘lsa,/ICkesm a va uning 
proyeksiyalari uzunliklari topilsin.

A) y]2(a2 + c 2 - b 2) , y f ^ -  c \  ;

B) yl2(a2 + b2) - b e ,  ayl2, b c j2  ;

C) y](a2 + b 2 - c 2) , yla2- c 2, -Jb2-  c2 ;

D )  yfabc, J a 2 + c 2, ylb2+ c2 ;

E) J ( a 2 + b2 + c2),>Ja2 + c 2,ylb2+ с .

47. A A B C  ning tomonlari 13, 14 va 15 sm. U chbur­
chakning bitta tomoni orqali uchburchak tekisligi bilan 30° 
li burchak hosil qiluvchi tekislik o ‘tkazilgan. Uchbur­
chakning shu tekislikdagi proyeksiyasi yuzi hisoblansin.

A) 42 Л ; B) 42; C) 48 Л ; D ) 48; E) 44 Л  sm 2.

48. Yassi ko‘pburchak proeksiyasining yuzi 20 sm 2, 
k o ‘pburchak va proyeksiyaning  tekisliklari orasidagi  
burchak 45° b o ‘lsa, ko‘pburchakning yuzi hisoblansin.

A) 20; B) 20 V2 ; C) 16V2 ; D ) 24 Л ;  E) 24 sm 2.

49. A A B C — to cg ‘ri burchakli b o ‘lib, uning gipotenuza­
si 12 sm. Fazodagi P nuqta A A B C  ning uchlaridan bir xil — 
10 sm uzoqlikda yotsa, P  nuqtadan (ABC)  tekislikkacha 
boMgan masofa topilsin.

A) 7; B) 6; C) 8; D) 8 Л ; E) 9 sm.
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50. Teng yonli AABC ning AC asosi a  tekislikda yotadi, 
В  uchi esa a  tekislikdan 3 sm uzoqlikda joylashgan. Agar 
uchburchakning asosi A C = 18 sm, uchburchak tekisligi va 
a  tekislik orasidagi burchak 45° b o ‘lsa, ДА/?С ning yuzi 
hisoblansin.

A) 64; B) 48; C) 36; D) 54; E) 60 sm 2.

51. Uchlari ikkita parallel tekislikda joylashgan kesmalar 
uzunliklarining nisbati 2:3 kabi. Kesmalarning tekisliklar 
bilan tashkil qilgan burchaklari oMchovlarining nisbati 2:1 
kabi b o ‘lsa, shu burchaklar topilsin.

A) ^  va 2 arcsin ^ ; B) arctg 3 va 2a; C) a r c c o s |  va ;

4  3
D) 2 arcsin 5 va За; E) a = 2a r c c o s 4 va 2a.

9 -§ .  P R IZ M A

9 .1 . A sosiy tushunchalar va tasdiqlar

K o ‘pyoq  chekli sondagi tekisliklar bilan chegaralan-  
gan jism  b o ‘lib, k o ‘p yoqning  chegarasi uning  sirtidan  
iborat. K o ‘pyoq o ‘zini chegaralovchi tekisliklarning har 
biridan bir to m o n d a  yotsa, u qavahqdir.  K o ‘pyoqning  
sirti bilan uni chegaralab turgan tekislikning um um iy  
qismi u n in g  y o g ‘i, k o ‘pyoq yoqlarining tomonlari — 
qirralari, k o ‘pyoq yoqlarining uchlari — k o ‘pyoqning  
uchlaridir. Masalan, kub qavariq k o ‘pyoqdir, uning sirti 
o lt i ta  k vadratd an  — y o q la r d a n  ta sh k il  to p g a n .  Bu 
kvadratlarning tom onlari kubning qirralari, uchlari esa 
kubning uchlaridir. Kubda oltita yoq, o ‘n ikkita qirra 
va sakkizta uch bor.

Prizma ikkita parallel tekislik orasiga joylashgan barcha 
parallel to 6gTi chiziqlar kesmalaridan tuzilgan k o ‘pyoq
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b o l ib ,  bu kesmalar shu te- 
kisliklardan birida yotgan  
yassi k o ‘p b u ch a k n i kesib  
o ‘tadi. Prizmaning parallel 
tekisliklarda yotgan yoq la­
ri — k o ‘pburchaklar uning  
asoslari, qolganlari uning yon 
y o q la r i  boM adi. D e m a k ,  
prizmaning yon yoqlari pa- 
rallelogrammlardir.

E\

T o ‘g ‘ri prizma yon qirra­
lari asosiga perpendikulyar В

D ,

D

d

bo‘lgan prizmadir. Aks holda
prizm a o g ‘ma prizm adan  9.1-chizma.

iborat b o ‘ladi.
9 .1-chizm aday4^C Z)£4| 5 1C| / ) 1£'1 prizma keltirilgan.
P r i z m a n i n g ^ ,  qirrasida ixtiyoriy о  nuqtani o lam iz va 

bu nuqtadan /L4, qirraga peфendikulyar tekislik o ‘tkazsak, 
tekislik prizmaning sirtini abcde ko‘pburchak bo‘ylab kesadi. 
Bu kesim prizmaning perpendikulyar kesimi  va uning ab, 
be, cd, de, ea tomonlari prizmaning yon qirralariga per­
pendikulyar b o ‘ladi.

Prizmaning asoslari (ustki) va quyi (pastki) asoslar 
deyilib, yuqori asosning ixtiyoriy nuqtasidan pastki asosga 
o ‘tkazilgan A XK perpendikulyar (9 .1 -ch izm a) prizmaning 
balandligidir.

Muntazam prizma asoslari muntazam ko‘pburchaklar 
b o ‘lgan t o ‘g ‘ri prizmadir. T o ‘g ‘ri va m untazam  priz- 
malarning balandliklari ularning yon qirralariga tengdir.

P rizm aning  d iagonali  u n in g  bitta y o g ‘iga tegishli  
b o ‘lmagan ikkita uchini birlashtiruvchi kesmadir (9 .2-  
chizmada AD, A D {, BD X, ...). Quyi va yuqori asoslarning 
m os A D  va A XDX diagonallarini o ‘tkazamiz (9 .2-chizm a).
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A

В

9.2-chizma.

Ulardan o ‘tuvchi kesim priz- 
m aning d iagonal kesim idir  
(9 .2-chizm a v4Z)Z)1/j11 ЛА] С, C, 
. . . ) .  T o ‘g ‘ri va m u n tazam  
prizmalarning diagonal ke- 
simlari to ‘g ‘ri to ‘rtburchaklar, 
o g ‘ma prizmada esa paralle- 
logrammlar b o ‘ladi.

Prizma yon sirtining yuzi  
deb uning yon yoqlari yuzlari 
yig‘indisiga, to ‘la sirtining yuzi 
deb prizma yon sirtining yuzi 
bilan uning asoslari yuzlari- 
ning yig‘indisiga aytiladi.

Quyidagi tasdiqlar o ‘rinli.

1. Prizma yon sirtining yuzi uning perpendikulyar kesimi 
bilan yon qirrasining ko'paytmasiga teng:

S  — Py o n  perp .kes . /, b u n d a / = A v 4 r (9.1)

T o ‘g‘ri prizmaning yon sirti asosining perimetri P c bilan 
yon qirrasi uzunligi /  ning kolpaytmasiga teng:

S  = P  • /.y o n  ac

2. Prizma to ‘la sirtining yuzi

5'[ =  5 уоп +  2 Зш» (9.2)

formula orqali hisoblanadi.
3. Prizmaning hajmi uning asosi yuzi bilan balandligi 

ko‘paytmasiga teng:

^^asos * bunda h = A {K. (9.3)

4. O g‘ma prizma shunday prizmaga tengdoshki, uning  
asos i  o g ‘m a p r izm a n in g  p erp en d ik u ly a r  k es im ig a ,  
balandligi esa o g ‘ma prizmaning yon qirrasiga tengdir.  
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9 .2 .  Mavzuga oid masalalar

1. T o ‘rtburchakli muntazam  prizma asosining diago-  
nali 8 sm , yon yog'ining diagonali 7 sm b o ‘lsa, uning  
diagonali topilsin.

A) 6; B) 11; C) 9; D) 8; E) 10 sm.

2. Uchburchakli muntazam prizma asosining tomoni a, 
yon qirrasi b ga teng. Prizma quyi asosining tom oni va 
qarama-qarshi yon qirrasining o ‘rtasidan o ‘tkazilgan kesim- 
ning yuzi topilsin.

A) | V 3 a 2 +  62 ; B) | V 3 a 2 +  62 ; C) aV a 2 +  362 ;

D )  | V a 2 +  26 2 ; E) | V 3 a 2 +  62 .

3. T o ‘rtburchakli muntazam prizmaning diagonali yon  
yoq bilan 30° li burchak tashkil qiladi. Shu diagonal va asos 
tekisligi orasidagi burchak topilsin.

A) 55°; B) 60°; C) 35°; D ) 70°; E) 45°.

4. U chburchakli o g ‘ma prizmaning yon qirralari 8 sm  
dan, prizma perpendikulyar kesimining tomonlari 9:10:17 
kabi nisbatda bo'lib , uning  yuzi 144 s m 2 ga teng b o ‘lsa, 
prizma yon  sirtining yuzi topilsin .

A) 456; B) 544; C) 525; D )  576; E) 624 sm 2.

5. Prizmaning asosi kvadratdan iborat b o £lib, yuqori 
asosning bitta uchi pastki asosning uchlaridan bir xil 
masofada joylashgan. Agar prizma asosining tom oni a, 
yon qirrasi b ga teng b o ‘lsa, prizma t o ‘la sirtining yuzi 
topilsin.

A) 2ayl4b2 -  a2 + 2a1 \ B) a ^ 2 b 2 -  a2 + 2a2;

C) a\l4b2 -  a2 + a2 D ) 2ал12Ь2 -  a 2 ■
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6. Uchburchakli o g ‘ma prizmaning yon qirralari 15 
sm , ular orasidagi m asofa lar  26, 25 , 17 sm  b o ‘lsa, 
prizmaning hajmi hisoblansin.

A) 3060; B) 3025; C) 3225; D) 3100; E) 3200 sm 2.

7. Oltiburchakli muntazam prizma eng katta diagonal 
kesimining yuzi Q, prizma qarama-qarshi yon  yoqlari 
orasidagi masofa b bo‘lsa, prizmaning hajmi hisoblansin.

ax Ш.  rx  M .  r\ 4M .  ^A) j  1 d )  2 > ^ > k ' )  2 ’ '  2

9 .3 . M avzuga oid m asalalarning yechimlari

1. В e r i Ig a  n. ABCDAXBXC{D̂  muntazam to ‘rtburchak- 
li prizma, BD=% sm, D C = 1  sm, ABC D  kvadrat.

5  Z) t o p i l s i n  (9 .3 .1-ch izm a).

Y e с h i 1 i s h i. A s o s d a g i  
ABC D  kvadratning tom onin i a 
bilan, prizmaning yon  qirrasini 
AA^=h  deb belgilaymiz. S o ‘ngra 
ABD, D C C V BBXD  t o cg ‘ri bur- 
chakli uchburchaklardan Pifa- 
gor teoremasiga (2 -§ )  asosan  
quyidagilarni topamiz:

A i

9.3.1-chizma.

/Z2= 7 2 _ 3 2 = 1 7 ;

A A B D  dan: B D 2 = a 2 + a 2; 
2a2= S2', fl2=32;

AZ)CC, dan: C^D2= h 2+ a 2;

ABB.D  dan: 5,Z)2=/z2+ J5/>2= 17+ 64= 81 , BtD=9 sm.

Javobi: C).
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2. B e r i l g a n .  АВСЛХВ ХС Х muntazam prizma, AB=a\
A A = b ,  B K = K B r

SAKC h i s o b l a n s i n  (9 .3 .2-ch izm a).

Y e c h i l i s h i .  P r i z m a n in g  
muntazamligidan A K = K C  b o ‘ladi, 
ya’ni /SAKC — teng yonli ,  uning  
KD  m e d ia n a s i  b a la n d l ik  ham  
b o ‘ladi, natijada kesimning yuzi

S akc = \ A C - K D

formuladan topiladi. U ch  perpen­
dikulyar haqidagi teoremaga asosan 
(8 -§ ) ,  BD l AC. &ABC  dan

BD = B C  ■ sin 60° =_ Ял/з

A i

Cf

С в
9.3.2-chizma.

— 1 DD — Ь
2

dan 010=  BD2+ BK2 ifodani o lam iz, ya ’ni

Berilganiga muvofiq, BK  = -  BBl = ^  . \ J  hoM aA B D K

D K ' =2 — (  я  Vs / + £  = 1 (3 * 4  62),

bu yerdan 

Demak, kesim yuzi:

D K  = ^ 3 a 2 + b 2 .

Javobi: B).
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3. B e r i l g a n .  ABCDA^B^C^D^ — muntazam prizma, 
ABC D  — kvadrat, Zi?, £),(?, =  30°.

Z 5 .Z )5  t о  p i 1 s i n (9 .3 .3-ch izm a).

Y e c h i l i s h i .  T o ‘g ‘ri chiziq  
va tekislik orasidagi burchakni 
yasash uchun £, nuqtadan yon  
yoqqa va asosga perpendikulyar- 
lar o ‘tkazish kerak. Prizma munta­
zam b o ‘lganligidan, 5 ,  С,±  C,Z), 
va B{B i (A B C D ) .  T o ‘g ‘ri chiziq  
va tekislikning perpendikulyar-  
l ik  a l o m a t i g a  k o ‘ra ( 8 - § ) ,  
B ^ B iB D  b o ‘ladi. Shu sababli,  
t a ’rifga к о ‘га, / .В ^ О С ^ З О *  
diagonal va yon  yoq orasidagi 

burchakdan, / . B {DB esa diagonal va asos tekisligi orasi­
dagi burchakdan iborat b o ‘ladi.

Faraz qilaylik, АВ = а  b o ‘lsin. U holda to ‘g ‘ri burchak-

li A D B .C ,  dan: B^D = -  2a va &.ABD d a n

В к ~ \  -

9.3.3-chizma.

i 1
BD= yla2 + a 2 = a j l .

sin 30°

Endi to ‘g ‘ri burchakli k B B {D dan 
. BD _  ayfl _  Л  .cos a  = B,D 2a demak, a = 4 5 c

Javobi: E).

4. B e r i l g a n .  AB C A iBiC, o g ‘ma prizma, (abe) per­
pend. k esim ,/ ^ , = 8  sm, a b : be : a c= 9 :1 0 :1 7 ,5 pk =  144 sm 2.

5yons h i s o b l a n s i n  (9 .3 .4-ch izm a).

Y e c h i l i s h i .  Perpendikulyar kesim tom onlarin ing  
nisbati m a ’lum b o lg a n lig id a n ,  ularni quyidagicha yozib

180



olam iz: ab  = 9 x ,  b c = \ 0 x ,
ac=  17x. G eron  formulasi (2 -  
§) yordam ida perpendikulyar  
k e s im  — abc  n in g  y u z in i  x  
orqali ifodalaymiz:

 ̂= М Ш ±17х = i8x,

=  36x2-

Berilganlami hisobga olsak, 
36x2= 1 4 4  sm 2, x 2= 4 ,  x = 2  sm.

D e m a k ,  oZ>=18, Z?c =  2 0 ,  
я с = 3 4  sm vh prizmaning yon  
sirti

Syon= ( 1 8 + 2 0 + 3 4 ) - 8 = 5 7 6  sm 2.

A

В

9.3.4-chizma.

Javobi: D).

5. B e r i l g a n .  ABCDA^B^C^D^
rat, A iA = A lB = A [C = A lD, 
A B —a, AA^ = b.

S ls h i s o b l a n s i n  
(9 .3 .5 -ch izm a).

Y e c h i l i s h i .  A { nuqta 
kvadratning uchlaridan bir 
xil masofada b o ‘lganligidan 
AC diagonalning o ‘rtasida- 
gi О nuqta kvadratga tashqi 
chizilgan aylananing mar- 
kazi yoki kvadrat diagonal- 
larining kesishish nuqtasi 
bo‘ladi. Demak, У15С/) kvad­
ratning diagonali

prizma, A BC D  kvad-

B

A К D
9 .3 .5 -ch izm a.
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AC= J a 1 + a 2 = a j 2  va A 0  = ±  A C  = ? £ - .

Endi /4, nuqtadan AD  tomonga A {K  perpendikulyar 
o ‘tkazamiz. О nuqta kvadratning markazi b o ‘lganligidan, 
OK  =  у  va uch perpendikulyar haqidagi teoremaga asosan 
(8 -§ )  O K ± A D  va A K  -  у . T o ‘g ‘ri burchakli k A A ^ K dan 
Pifagor teoremasiga ko‘ra

4  AT =  j A A l  -  A K 2 = J b ’ - i g -  = ± j 4 b 2 - a ! 

b o ‘ladi. U holda,

5, „ , , - ^ = 4, 174^  =

Prizma asosining yuzi S ^ ^ a 2. Prizmaning to ‘la sirtini 
hisoblaymiz:

5 , ,  = ^ , s + 2 k _  = 2 =  + 2a2.

Javobi: A).

6. B e r i l g a n .  A B C A lB lCl 
B t o g ‘ma prizma, A A = \ 5  sm ,

A A XL ( A B C ) ,  ab  = 25  s m ,  
ac=26  sm, bc= 17 sm.

K .  ma h i s o b l a n s i np r iz m a
(9 .3 .6 -ch izm a).

Y e c h i l i s h i .  4-tasdiqqa  
k o ‘ra ^ = 5 .  -/Ы. b o ‘liship rizm a o n e  I

kerak, bu yerda Sahc — р еф еп -  
dikulyar kesimning yuzi. Per­
pendikulyar kesimning yuzini 

С  G eron  formulasidan foyda-  
lanib topamiz:

X

9.3.6-chizma.
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л — a b + a c + b c  _  25+26+17 _
Р 2 2 sm,

demak,
^  =  л/34 • 9 • 8 • 17 =  17 • 4  • 3 =  204 sm 2.

Endi prizmaning hajmi ^prizma= 2 0 4 *  15 =  3060 sm 2. 

Javobi: A)

7. B e r i l g a n .  ABCDEFA^B^D^E^F^  o lt ib u rch a k li  
muntazam prizma, 5 М[[Ҳ[) =  Q, A xCx=b.

prizma h i s o b l a n s i n  (9 .3 .7-ch izm a).

Y e c h i l i s h i .  Eng katta dia­
gonal kesim muntazam oltibur- 
chakning markazidan o ‘tadigan  
k es im d ir .  Q a r a m a -q a r sh i  y o n  
yoqlar o ‘zaro parallel bo'lganligi-  
dan, ular orasidagi masofa AC = b  
d ia g o n a ln in g  u z u n l ig ig a  ten g .  
Prizmaning hajmi

form u la  b o ‘y ich a  h iso b la n a d i .  
Agar muntazam oltiburchakning  
tom oni A B = a  b o ‘lsa, uning yuzi

/  <
A \ L  1^1 о

АЛОВ

В С

9.3.7-chizma.
katta diagonal kesimning yuzi

S kesim= A D -A A = 2 a H ,A D = 2 a .  

U holda prizmaning hajmi



bo ia d i.  Masalaning berilishiga k o ‘ra, Q=2a  • Я tenglikdan  

foydalansak, V = ^ ^ - Q .
Endi A B = a  ning qiymatini topish uchun &ABC  ga 

kosinuslar teoremasini (2 -§ )  q o ‘llaymiz:

A C 2= A B 2+ B C 2- 2 A B  • 5 C - c o s  120°

(chunki muntazam oltiburchakning ichki burchagi 120° ga 
teng, Z /4 £ C =  120°), ya’ni

b2=a2+a2- 2ti2cos 120° =  2a2{ 1 - c o s  120°)=4fl2sin26 0 ° = 3 o 2;

D em ak, prizmaning hajmi
I/ _  b ' З Л  q  _  3bQ 

7 5  4 4

Javobi: C).

9 .4 . M ustaqil yechish uchun m asalalar

1. Uchburchakli to ‘g ‘ri prizmaning yon qirrasi 15 sm, 
asosining tomonlari 25, 39 va 40 sm. Yon qirra va asosning  
o ‘rta balandligi orqali o ‘tkazilgan kesimning yuzi hisoblansin.

A) 325; B) 360; C) 380; D )  350; E) 240 sm 2.

2. Oltiburchakli muntazam prizmaning diagonallari 15 
sm  va 17 sm. U n ing  diagonali kesim larining yuzlari 
hisoblansin.

A) 16V33; 24УГТ; B) 1 8 729 ; 2 4 7 7 ;  C) 16 72 3 ;  
1 8 7 7 ;  D ) 17 7 3 5 ;  13729 ; E) 167 iT;  2 4 7 3 3 .

3. T o ‘rtburchakli muntazam prizma diagonali kesimi­
ning yuzi S b o i s a ,  prizma yon sirtining yuzi hisoblansin.

A) 2 7 3  5; B) 3 72 5; C) 2 7 2  5; D ) 4 T 3  5; E) 5 7 2  5.
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4. T o ‘g ‘ri prizmaning asosi rombdan iborat b o ‘lib, 
prizmaning diagonallari 8 sm va 5 sm, balandligi 2 sm. 
Prizma asosining tom oni uzunligi hisoblansin.

A) 4; B) 5,5; C) 4,8; D) 5; E) 4 ,5  sm.

5. Uchburchakli o g ‘ma prizmaning yon qirralari orasi­
dagi masofalar m os ravishda 37, 13 va 40 sm. Prizmaning 
katta yon yog‘i bilan uning qarshisidagi yon qirra orasidagi 
masofa topilsin.

A) 11; B) 12; C) 13; D ) 14; E) 10 sm.

6. T o ‘rtburchakli muntazam prizmaning diagonali 14 
sm, yon yog‘ining diagonali 10 sm b o ‘lsa, prizmaning yon 
sirti topilsin.

A) 32 V 5 ; B) 36 V2 ; C) 36 V 3 ; D ) 23 V6 ; E) 3 2 V 2 s m 2.

7. Uchburchakli muntazam АВСЛ^В^ С, prizmaning ba­
landligi 6 dm ga, uning asosi va A^BC  orasidagi burchak 
45° ga teng b o ‘lsa, prizmaning to £la sirti topilsin.

A) 96 V3; B) 72; C) 96; D ) 84 V2; E) 80 dm 2.

8. T o ‘g ‘ri prizmaning asosi trapetsiyadan iborat b o ‘lib, 
uning perimetri 58 sm ga teng. Prizmaning parallel yon  
yoq larin ing  yuzlari 96  sm 2 va 264  sm 2, boshqa yon  
yoqlarining yuzlari 156 sm 2 va 180 sm 2 b o ‘lsa, prizma­
ning hajmi hisoblansin.

A) 2100; B) 1840; C) 2240; D ) 2160; E) 1960 sm 3.

9. Prizm aning asosi k A B C  da A C = 2  dm , A B = B C =  
=  3 dm . Prizm aning yon qirrasi 6 dm  ga teng va asos  
tekisligi bilan 30° li burchak tashkil qilsa, prizmaning  
hajmi h isoblansin .

A) 7,6; B) 6,5; C) 7;У2 D) 8; E) 6 Л  d m 3.
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10. T o ‘g ‘ri prizmaning yon sirti S ga teng bo‘lib, asosi 
teng yonli uchburchakdan iborat. Uchburchakning teng 
tomonlari a ga, ular orasidagi burchak a  ga teng b o ‘lsa, 
prizmaning hajmi hisoblansin.

A) {  as tg A ™  ; B) f  sin I  tg n - f  ; C) c 2 V s  c o s a t g f  ; 

D ) L ^ V S s i n f t g a ;  E) ^ a S | c t g | .

11. Oltiburchakli muntazam prizma asosining tom oni 
a, yon yoqlari esa kvadratlardan iborat b o ‘lsa, prizmaning  
diagonallari topilsin.

h )  a 4b  va о V2 ; В) 2я va я У5 ; С) я x/З va я 75 ;
D ) За va a  V5 ; E) 2а va a V2 .

12. Oltiburchakli muntazam prizmaning asosiga tashqi 
chizilgan aylananing radiusi /?, yon yoqlari esa kvadratlar­
dan iborat b o ‘lsa, diagonal kesimlarning yuzlari hisob­
lansin.

А) Я 2 V7 va /?2 V3 ; В) Я 2 V6 va 2Я 2; C) /?2 V3 va 2 Д 2;
D )  R 2j 2  va R2V3; E) R 2 va 2 R 2.

13. Uchburchakli muntazam prizmaning hamma qirra­
lari o ‘zaro teng va ularning uzunligi a  b o ‘lib, pastki asos 
tomonidan va prizma o ‘qining o ‘rtasidan tekislik o ‘tkazilgan. 
Hosil qilingan kesimning yuzi hisoblansin.

a )  ^ 4 ’ в )  c )  4 ' D ) E)

14. Uchburchakli to ‘g ‘ri prizma asosining bir tom oni  
orqali qarshidagi yon qirrani kesuvchi va asos tekisligiga 
45° o g ‘ma b o ‘lgan tekislik o ‘tkazilgan. Prizma asosining  
yuzi P  b o ‘lsa, kesimning yuzi hisoblansin.

А) з л  В) /гТб ; С) 2 Л  D )  P j 2 ; E) P j b .

15. Uchburchakli to ‘g ‘ri prizma asosining tomonlari 
10 sm , 17 sm va 21 sm, prizmaning balandligi 18 sm.
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Prizmaning yon qirrasi va asosning kichik balandligi orq­
ali tekislik o ‘tkazilgan. Hosil qilingan kesimning yuzi 
hisoblansin.

A) 156; B) 172; C) 144; D )  168; E) 162 sm 2.

16. T o ‘g ‘ri prizmaning asosi — romb, diagonallari 8 sm 
va 5 sm, balandligi 2 sm bo‘lsa, prizma asosining perimetri 
topilsin.

A) 15; B) 18; C) 16; D) 24; E) 20 sm.

17. U chburchakli o g ‘ma prizm aning yon qirralari 
orasidagi masofalar, m os ravishda 37, 13 va 40 sm.  
Prizmaning katta yon y o g ‘i bilan uning qarshisidagi yon  
qirrasi orasidagi masofa topilsin.

A) 12; B) 14; C) 10; D) 13; E) 15 sm.

18. O g‘ma prizmaning yon  qirrasi /  ga teng va asos 
tekisligi bilan a  burchak tashkil q ilad i.  Prizm aning  
balandligi topilsin.

A) В) V /2 + tg2a  ; C) / tga; D ) V / s in a  ;

E) /  sina.

19. Oltiburchakli muntazam prizma nechta diagonal 
kesimga ega?

A) 5 ta; B) 3 ta; C) 9 ta; D )  8 ta; E) 6 ta.

20. л-burchakli muntazam prizma nechta diagonal ke­
simga ega?

A) ў/7(л +1) ;  В) ± « ( л - 3 ) ;  С) ± я ( л - 2 ) ;

D) | л ( л - 1 ) ;  E) ўл(л  + 1).

21. Uchburchakli muntazam prizma asosining tom oni  
я, yon qirrasi b ga teng. Asosning tom oni va unga qarama-
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qarshi yon qirraning o ‘rtasidan o ‘tkazilgan kesimning yuzi 
hisoblansin.

a x ал13а2+5Ь2 . Dx b>la2+b2 . ayj3a2+b: .A )   --------, d)    , L )     ,

p\x ал/За" +b2 . 6л/За2 +b~
D )   2------ ’ E) ------ 2------- '

22. Uchburchakli muntazam prizmaning har bir qirrasi 
a ga teng. U ning quyi asosi tom oni va yuqori asosining  
o ‘rta chizig‘idan tekislik o ‘tkazilgan. Hosil qilingan kesim­
ning yuzi hisoblansin.

A I  R )  o 2^ - 3q2-  —  ■ D )  5 ! V S .  E XA ) — 9— » t i )  4  > 4  » 4  > 16 •

23. T o ‘rtburchakli muntazam prizma asosining diago­
nali d  ga teng, asosning diagonali va ikkinchi asosning  
uchidan kesim o ‘tkazilgan b o ‘Iib, u asos tekisligi bilan a  
o ‘tkir burchak tashkil qiladi. Kesimning yuzi hisoblansin.

A) - ^ 2— ; V) -4- ;  C ) ; D )  } c f 2sina;
7 4 cos a  4  sin a  2 c o s a  2

E) ^</2COSa.

24. T o ‘g ‘ri prizmaning asosi teng yonli trapetsiya b o ‘lib, 
trapetsiyaning asoslari 25 va 9 sm, balandligi esa 8 sm. 
Prizmaning yon qirralaridagi ikkiyoqli burchaklarning  
kattaliklari topilsin.

A) 60° va 120°; B) 45° va 135°; C) 30° va 150°;
D )  90° va 90°; E) 80° va 110°.

25. T o ‘rtburchakli muntazam prizmaning diagonali yon  
yoq tekisligi bilan 30° li burchak tashkil qiladi. Ushbu  
diagonal va asos tekisligi orasidagi burchak topilsin.

A) 60°; B) 75°; C) 90°; D) 45°; E) 30°.

26. T o ‘rtburchakli muntazam prizma asosining diago­
nali orqali prizmaning diagonaliga parallel tekislik o ‘tka-

188



zilgan. Agar prizma asosining tom oni 2 sm , prizmaning  
balandligi 4  sm b o ‘lsa, hosil qilingan kesimning yuzi hisob­
lansin.

A) 4 7 2 ;  B) 3 V 2 ; C)  275; D ) 4 T 3 ;  Е )б 7 з  sm 2.

27. A B C A {B^CX o g ‘ma prizmaning asosi teng yonli 
uchburchak b o ‘lib, uning tom onlari AC=AB=\'}> sm ,  
B C = 10 sm, prizmaning yon qirrasi esa asos tekisligi bilan 
45° li burchak tashkil qiladi. Prizma yuqori asosining Л, 
uchi pastki asosning markaziga proyeksiyalanadi. CC^B{B 
yoqning yuzi hisoblansin.

A) 80; V) 8 0 V 2; C)  8 0 УЗ;  D ) 4 0 7 2 ;  E) 60 7 5  sm.

28. ABC AiB[C[ to ‘g ‘ri prizmaning asosi to ‘g ‘ri burchakli 
uchburchak b o ‘lib, Z.B=90°. Prizmaning BB^ qirrasidan 
v4y41C1Ctekislikka perpendikulyar tekislik o ‘tkazilgan. Agar 
A A ^ I O  sm , AD=27  sm , Z)C= 12 sm b o ‘lsa, hosil qilingan  
kesimning yuzi hisoblansin.

A) 225; B) 196; C) 240; D) 180; E) 214 sm 2.

29. Asosning tom oni a, yon qirrasi b ga teng b o ‘lgan 
u chburchak li  m u n tazam  prizm a t o ‘la sirtin ing yuzi  
hisoblansin.

A) ^  +  6 27 3 ;  В) йб + ^ ;  С) ЗаЬ + ^ ;

D ) 2ab + £ £ ;  E) 4a6 + ; / f  ■

30. Asosning tom oni a, yon qirrasi b ga teng b o ‘lgan 
t o ‘rtburchakli m untazam  prizm a t o ‘la sirtin ing yuzi  
hisoblansin.

A) 4ab+ 2a2', B) 2ab+4a2; C) 3ab+5a2; D) 5ab+2a2',
E) 6 ab.

31. Asosning tom oni a, yon qirrasi b ga teng b o ‘lgan 
o lt ib urch akli  m u n ta za m  prizm a t o ‘la s ir tin ing  yuzi  
hisoblansin.
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А) 4 д £ + 2 я 2 V3 ; В) 6ab+3a2 s[3 ; С) 4ab+ 3a2 J2  ; 
D) 4 a b + 3 a 2j 2 ' ,  E) 6 a b + 3 a 2j 5 .

32. U chburchakli m untazam  prizma asosin ing  bir 
tom oni va uning qarshisidagi qirraning o ‘rtasidan o ‘tgan 
tekislik asos bilan 45° li burchak tashkil qiladi. Prizma 
asosining tom oni /  ga teng b o ‘lsa, prizma yon sirtining 
yuzi hisoblansin.

A) / 2V 2 l ; B) l 2J l5  ; C) 2 /J Л ; D) 2 Я Л ;  E) 3 /! Л -

33. Uchburchakli to ‘g ‘ri prizma asosining tomonlari  
25, 29 va 36 dm ga teng. Agar prizma to ‘la sirtining yuzi 
1620 d m 2 b o ‘lsa, prizma yon sirtining yuzi va balandligi 
topilsin.

A) 25 va 4; B) 16 va 2; C) 9 va 1; D ) 12 m 2 va 4 m.

34. Uchburchakli to ‘g‘ri prizma asosi tom onlarining  
nisbati 17:10:9 kabi, yon qirrasi 16 sm, to ‘la sirtining yuzi 
1440 sm 2 b o ‘lsa, prizma asosining tomonlari topilsin.

A) 17, 10, 9; B) 34, 20, 18; C) 51, 30, 27;
D) 48, 50, 26; E) 39 sm, 26 sm, 24 sm.

35. T o ‘g ‘ri prizmaning asosi ABC D  teng yonli trapetsiya 
b o ‘lib, uning tom onlari A B = C D =  13 sm, BC=  11 sm ,  
AD =2\  sm, diagonal kesimning yuzi 180 sm2 bo‘lsa, prizma 
to ‘la sirtining yuzi hisoblansin.

A) 932; B) 880; C) 1024; D) 906; E) 864 c m 2.

36. U chburchakli o g ‘ma prizm aning yon  qirralari 
orasidagi masofalar 37 sm, 15 sm va 26 sm ga teng, yon  
sirti esa perpendikulyar kesimga tengdosh boMsa, prizmaning 
yon qirrasi topilsin.

A) 7; B) 2,5; C) 3; D) 4; E) 2 sm.
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37. Uchburchakli o g ‘ma prizmaning yon qirralari 8 
sm dan, perpendikulyar kesimning tomonlari 9:10:17 kabi 
nisbatda va uning yuzi 144 sm2 bo‘lsa, prizma yon sirtining 
yuzi hisoblansin.

A) 576; B) 676; C) 625; D) 584; E) 600 sm 2.

38. Uchburchakli o g ‘ma prizmaning ikkita yon yog‘i 
o ‘zaro perpendikulyar b o ‘lib, ularning umumiy qirrasi 24 
sm  va qolgan ikki yon qirradan 12 sm va 35 sm uzoqlikda 
turadi. Prizma yon sirtining yuzi hisoblansin.

A) 2048; B) 2016; C) 1896; D ) 1924; E) 3200 sm 2.

39. O g‘ma prizmaning asosi A B C  teng yonli uchbur­
chakdan iborat va АЯ =ЛС = 10 sm , Z?C= 12 sm. Prizmaning 
Л, uchi А \а .  С  uchlardan bir xil uzoqlikda va /14, =  13 sm  
b o ‘lsa, uning to ‘la sirti yuzi hisoblansin.

A) 468; B) 366; C) 492; D ) 429; E) 524 sm 2.

40. T o ‘rtburchakli muntazam prizma diagonal kesimi­
ning yuzi 6 b o ‘lsa, prizma yon sirtining yuzi hisoblansin.

А) 1 3 Л ;  B) 13Л ;  C) 12V3; D ) 12; E) 12V2 .

41. T o ‘g ‘ri prizmaning asosi uchburchakdan iborat 
bo‘lib, uning ikkita tomoni 3,5 sm va ular orasidagi burchak 
120°. Agar prizma eng katta yon yog‘ining yuzi 35 sm 2 
b o ‘lsa, prizma yon sirtining yuzi hisoblansin.

A) 58; B) 96; C) 72; D ) 75; E) 64 sm 2.

42. Oltiburchakli muntazam prizma quyi asosining  
tom oni va yuqori asosining unga qarama-qarshi tomonidan  
tekislik o ‘tkazilgan. Agar prizmaning har bir qirrasi a bo‘lsa, 
hosil qilingan kesimning yuzi hisoblansin.

A) 3 a2; B) 4 a2; C) 2V 3a2; D) 3V 2a2; E) 6a2.
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43. T o lrtburchakli muntazam prizma asosining to m o ­
ni a  ga teng bo‘lib, asosning diagonali orqali asos tekisligi 
bilan a  burchak tashkil qiluvchi tekislik o4kazilgan. Bu 
tekislikning yon qirrani kesib o ‘tishidan hosil qilingan  
kesimning yuzi hisoblansin.

A) ah \na \  B) jco sa  ’ ^  ^ 2cosa; D ) 2tf2cosa; E) a2Xga.

44. Uchburchakli muntazam prizma asosining tom oni  
10 sm , balandligi 15 sm b o ‘lsa, prizma to ‘la sirtining yuzi 
hisoblansin.

A) 60(90+ V3); B) 50(9+ V 2); C ) 50(9+ 7 5 );  

D ) 5 0 (6 + 7 3 ) ;  E) (45 0 + 2 9 7 3 )  sm 2.

45. Oltiburchakli muntazam prizma asosining tom oni  
uzunligi 8 dm, balandligi 5 dm ga teng b o ‘lsa, prizma to ‘la 
sirtining yuzi hisoblansin.

A) (180 +  96 7 5 ) ;  B) (2 2 5 + 9 6  7 5 ) ;  C) (2 2 0 + 1 9 2 7 5 ) ;

D ) (2 4 0 + 1 9 2  7 5 ) ;  E) (1 9 6 + 3 7  7 5 )  dm 2.

46. T o ‘g ‘ri prizmaning asosi to ‘g ‘ri burchakli uchbur­
chakdan iborat b o ‘lib, uning bitta kateti c, unga yopishgan  
burchagi a  ga teng. Berilgan katet va yuqori asosning  
qarama-qarshi uchidan tekislik o ‘tkazilgan. Hosil qilingan  
kesim asos tekisligi bilan (5 burchak tashkil qilsa, prizma 
yon sirtining yuzi hisoblansin.

c2V 2tgsin 2/3 sin 2 a t ^  c2tg a ctg/?

s in ( a - £ )  ’ c o s |4 5 " - | j  ’ sin(a+y3) ’

sin(2o:+/3)

V2c2tgatg/3 c o s~
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47. T o ‘rtburchakli muntazam prizmaning diagonali a 
va yon yoq tekisligi bilan 30° li burchak tashkil qilsa, 
prizmaning hajmi hisoblansin.

a   ̂ а^л/з . fl3V5 . r t1-Уз . о 3л/2
; 8 ’ 6 ’ ' 8 ’ 4 16 ’

48. Uchburchakli to ‘g ‘ri prizmaning asosi ABC  teng 
yonli uchburchakda A B = B C = m  va Z.ABC=<p b o ‘lib, priz­
maning yon qirrasi asosning BD  balandligiga teng b o ‘lsa, 
prizmaning hajmi topilsin.

A) 2m3siny>; B) ^ m 'sinp  cos  | ; C) m }cos(p s in | ;

D )  ^ Z773sin2^ tg ^ ; E) |  /я3 sin у cos  ^  •

49. Oltiburchakli muntazam prizma katta diagonalining 
uzunligi 8 sm bo‘lib, u yon qirra bilan 30° li burchak tashkil 
qilsa, prizmaning hajmi topilsin.

A) 75; B) 68; C) 72; D ) 66; E) 64 sm 3.

50. T o ‘g ‘ri prizmaning asosi A B C  teng yonli uchbur­
chakda AB= BC = a, L A B C = a  b o ‘lib, AB  tom on va С uchi­
dan tekislik o ‘tkazilgan hamda hosil qilingan kesim asos 
tekisligi bilan у  burchak tashkil etadi. Prizmaning hajmi 
topilsin.

А) я3 sin 2atg 2 ; B) ^ я 3 sin у  cosy>; C ) ^ a 3s i n y  tg2y?;

D ) I  o3 sin2a  tĝ >; E) a3 sin 2a  tgyx

51. O g‘ma prizmaning asosi to ‘g ‘ri burchakli uchbur­
chakdan iborat b o ‘lib, uning bitta o ‘tkir burchagi 30° ga, 
gipotenuzasi esa с ga teng. Prizmaning yon qirrasi b va 
asos tekisligi bilan 60° li burchak tashkil qiladi. Prizmaning 
hajmi hisoblansin.

A) ; В) ~ ; C) 5 | 1 ;  D) 36c2; E) ^ 1 .
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52. O g‘ma prizmaning asosi tom oni a boMgan munta­
zam uchburchakdan iborat boMib, prizma yon yoqlaridan  
biri asosga perpendikulyar va rombdan iborat. Ushbu  
rombning kichik diagonali с b o ‘lsa, prizmaning hajmi 
hisoblansin.

A) ^ a c y l \2 a 2 - З с 2 , 2a>c\ B) - ^ a 2yl4a2 - 3 c 2 ;

C) ^ a c V l6 a 2 - 4 c 2 ; D ) ^ a c j A a 2 -  cL ;

E) ^ c 2V4c2 -  3a2 .

53. O g‘ma prizmaning asosi — tom onlari 10, 10 va 12 
sm boMgan uchburchakdan iborat b o ‘lib, prizmaning yon  
qirrasi 8 sm va asos tekisligiga 60° li burchak ostida og‘madir. 
Prizmaning hajmi topilsin.

A) 192; B) 192 Л ; С )  196; D ) 192 Л ; E) 200 Л  sm 3.

54. Uchburchakli o g ‘ma prizma yon qirralari orasidagi 
masofalar mos ravishda 37, 13 va 30 sm, prizma yon sirtining 
yuzi 480 sm 2 b o ‘lsa, uning hajmi topilsin.

A) 960; B) 1024; C) 1080; D ) 988; E) 1054 sm 3.

10-§. PARALLELEPIPED

10.1 . Asosiy tushunchalar va tasdiqlar

P aralle lep iped  asoslari paralle logram m lar boMgan 
prizmadir. Agar prizmaning yon  yoqlari ham paralle- 
logrammlardan iborat boMsa, u og‘ma parallelepiped, yon  
yoqlari asoslarga peфendikulyar boMsa, parallelepiped to‘g‘ri 
boMadi, ham m a yoqlari to ‘g ‘ri to ‘rtburchaklardan iborat 
parallelepiped to ‘g ‘ri burchaklidir. Parallelep ipedning  
o ‘lchovlari to‘g ‘ri burchakli parallelepipedning bitta uchidan
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chiqqan uchta qirrasining uzun- 
liklaridir. 0 ‘lchovlari o ‘zaro  
ten g  b o ‘lgan p a ra l le lep ip ed  
kubdir.

P a r a l l e l e p ip e d n in g  b it ta  
y o g ‘iga tegishli b o ‘lmagan ixti- 
yoriy ikkita qarama-qarshi uchi-  
ni tutashtiruvchi kesma paral­
lelepipedning diagonalidir (10.1- 
ch izm a d a ^ C ,,  BXD ,A {C, B D ) .
P ara lle lep ip ed n in g  diagonal  
kesimi — parallelepiped asos-
larining m os diagonallaridan o ‘tuvchi tekislik bilan paral­
lelepipedning kesishishidan hosil qilingan to ‘rtburchaklar- 
dir (AAXCXC\ B B XD{D).

10.1-chizma.

Quyidagi tasdiqlar 0 ‘rinli:

1. Parallelepipedning qarama-qarshi tomonlari teng va 
parallel.

2. Parallelepipedning diagonallari bitta nuqtada kesishadi 
va kesishish nuqtasida teng ikkiga b o ‘linadi.

3. Parallelepiped diagonallari kvadratlarining y ig ‘in- 
disi uning h am m a qirralari kvadratlarining y ig ‘indisiga  
teng.

4. T o ‘g ‘ri burchakli parallelepiped istalgan diagonali­
ning kvadrati uning uchta oMchovi kvadratlari yighndisiga  
teng.

Parallelepipedning perpendikulyar kesimi  uning yon  
qirrasiga perpendikulyar o ‘tkazilgan tekislik va paralle­
lepipedning kesishishidan hosil b o ‘lgan kesimdir.

5. O g‘ma parallelepipedning yon sirti perpendikulyar 
kesimning perimetri bilan yon qirrasining ko‘paytmasiga  
teng, y a ’ni agar perpendikulyar kesim, A A = l  —
yon  qirra (10 .2 -ch izm a) b o ‘lsa, u holda

195



By S  —P  ' Iy o n  p erp .kes.

A\ 6. T o ‘g‘ri parallelepiped­
ning yon  sirti uning asosi 
perimetri bilan yon  qirra-

a 7 С  s ining k o ‘paytmasiga teng, 
y a ’ni agar A B C D — a sos ,  
A A y = H  — yon  qirrasi b o ‘lsa,

A £ )  u holda

10.2-chizma.

P a r a l le le p ip e d n in g  hajm i — u n in g  a so s i  yu z i  va  
balandligining ko‘paytmasiga teng:

1. T o ‘g ‘ri parallelepiped asosining tom onlari 3 sm  va 5 
sm, asos diagonallaridan biri 4  sm. Agar parallelepipedning 
kichik diagonali asos tekisligi bilan 60° li burchak tashkil 
qilsa, uning diagonallari topilsin.

A) 8 va 12; B) 8 va 10; C) 7 va 11; D ) 12 va 6;
E) 9 va 11 sm.

2. Asosi Л В С /)b o ‘lgan to ‘g ‘ri parallelepipedda AB=29  
sm, AD =36  sm , BD=25  sm va uning yon  qirrasi 48 sm  
b o ‘lsa, A B { C ,/)  kesimning yuzi hisoblansin.

A) 1900; B) 2000; C) 1560; D ) 1680; E) 1872 sm 2.

3. T o ‘g‘ri parallelepipedning asosi rombdan iborat. Pa­
rallelepiped pastki asosining bir tom oni va yuqori asosi­
ning qarama-qarshi tom oni orqali kesim o ‘tkazilgan. Bu

10 .2 . M avzuga doir m asalalar
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kesim parallelepiped asosi bilan 45° li burchak  tashkil 
qiladi va kesim ning yuzi Q. Parallelepiped yon sirtining 
yuzi topilsin.

A) 2 0 ,  В) Л  0 ,  C) 2 Л  0 ;  D ) 2 0 V 3 ;  E) 3Q.

4. T o ‘g ‘ri burchakli parallelepiped q o ‘shni yon yoqlari­
ning diagonallari asos tekisligi bilan mos ravishda, «  va/3 
burchak lar  tashkil qiladi. U shbu diagonallar orasidagi 
burchak topilsin.

A) arccos (sin2a); B) arccos (siпа • sin/3);
C) arccos (cosa • cos/3); D) arcsin (cosa • cos/3);
E) arctg (siп а  • cos/3).

5. T o ‘g‘ri parallelepipedning asosi rombdan iborat b o ‘lib, 
parallelepiped diagonal kesimlarining yuzlari S x va S2 b o ‘Isa, 
parallelepiped yon sirtining yuzi topilsin.

a )  y s i + s ]  ■ в )  { Щ Т Щ - о  s i  + s i -

D ) 4 s & ; E ) 2 j s f 7 s } .

10 .3 . M avzuga doir m asalalarning yechim lari

1. B e r i l g a n .  A B C  DA , C, D{ —  to ‘g‘ri parallelepiped, 
AB= 3  sm; AD =5  sm, BD =4  sm , Z-BDB^—60°.

y4,Cva 5 , / )  t о p i 1 s i n (10.3.1-chizma).

Y e c h i l i s h i .  Parallelepiped asosi A BC D  parallelog- 
r a m m n in g  ikk inch i d iagona lin i  topam iz .  M a ’lum ki, 
para lle logram m  diagonallari kvadra tlarin ing  yig‘indisi 
uning tomonlari kvadratlarining yig‘indisiga teng, ya’ni

A C 2+ B D 1= 2(A B 2+ A D 2), 42+A C 2=2(32+52),
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С  га, A B B ^D —  to ‘g ‘ri bur­
chakli, shu sababli,

c l A C 2= 2  •  34-16= 52;

D em ak, A C — paralle­
lepiped asosining katta d i­
agonalidir. Berilishiga ko‘-

AC =  V52 sm;

A D B D '  tg60°=4 Vs sm.
10.3.1-chizma.

Yana A M , Z) dan: B,Dl=
BBf + B D 2 =  (4V3)2 + 4 2= 4 8 + 16=64, B{D=S  sm. 

Д / Ц С Ь а т  to ‘g‘ri burchakli boMganligidan,

A tC 2= AA,2 +  /1C2, 4 C 2 =  ( 4 Л ) 2 +  (V52)2 = 4 8 + 5 2 =  100, 
A 1C=10  sm.

Javobi: B).

2. B e  r i  I g a n .  ABCDA^B^C^D^ — to ‘g‘ri parallelepiped,
AD=36 s m ,M = 2 5  sm,A41=48 

f — , C  ̂ sm, AB= 29  sm.

У
7

£  lelepipedning asosi parallelo­
gram m  boMganligidan, Afi, C, /) 
kesim ham  parallelogrammdir. 
Uning yuzini hisoblash uchun 

uchidan /1Z) tom on iga ba ­
landlik tushiramiz; B]K±AD .

(10.3.2-chizma).

Y e c h i l i s h i .  T o ‘g‘ri paral-

^ABiclo h i s o b l a n s i n

A К

10.3.2-chizma.
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U ch perpendikulyar haqidagi teoremaga asosan (8-§) B {K  
peфendikulyarning parallelepiped asosidagi B K  proyeksiyasi 
ham  AD  ga perpendikulyar b o ‘ladi; BK ±AD .  Berilishiga 
ko‘ra, M 5 Z )  ning ham m a tomonlari m a’lum, uning yuzini 
G eron  formulasi orqali topish mumkin:

36 ± 29± 25  =  4 5 .
У о >

S ^ B=  ^/45(45 -  36)(45 -  29)(45 -  25) =

=  745• 9■ 16• 20 =  7 9 •  5• 9■ 16 • 4• 5 = 5  •9 -8=360  sm2.

Ikkinchi tom ondan, ■S'i/U0=  ^ A D  ■ Ж =>360= 2 36 • Ж =» 
=>BK=2Q sm.

Endi to ‘g‘ri burchakli A B B {K  dan Pifagor teoremasi 
(2-§) orqali gipotenuzani topamiz: •

5B,2 +  B K 2 =>2?,A'2 =  482 +  202 =  27 04; 5 ,A = 52  sm.

U holda  AB^C^D kesimning yuzi:

S= A D  - / f= 36  -52=1872  sm 2.

Javobi: E).

3. B e r i l g a n .  ABCDA^B^C,D, — to ‘g‘ri parallelepiped, 
ABC D  — rom b, L B {K B = A 5 \  S AaiC{D = Q.

5yons h i s o b l a n s i n  (10.3.3-chizma).

Y e c h i l i s h i .  A w alo  kerakli yasashlarni bajaramiz. Л 
va В D  va C, nuqtalar mos ravishda AA^B^B va DDXCXC 
tekisliklarda yotganini hisobga olib ,/!# , va C ,D kesmalarni 
o ‘tkazamiz. Hosil qilingan kes im >45,(7,/) rom bdan iborat 
b o ‘l a d i ,  r o m b n in g  5 ,  u c h id a n  >4/) to m o n g a  5 , 
perpendikulyar o ‘tkazamiz: B.K ±AD .  U ch  perpendikulyar 
haqidagi teoremaga asosan, 5, A-ning proyeksiyasi ham  
/ID tomonga peфendikulyardir: BKl AD. U holda / .B XKB —
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л ,

DА К

ikki yoqli bu rchakn ing  
chiziqli burchagi boMadi va 
berilishiga ко‘га,
=45°.

I kk i nc h i  t o m o n d a n ,  
BB{±BK, demak, ABBiK=  
= 9 0 o- 4 5 o=45°.

U chburchakning  ikki­
ta burchagi o ‘zaro  teng 
boMganligidan, u — teng- 
yonli, ya’ni BK =BB{. Endi 
B B l = B K = x  deb  o lsak , 
Pifagor teoremasiga (2-§) 
asosan, BlK2= x 2+ x 2= 2x2 
va B lK = x j 2 .  A B [C lD 

rombning yuzi = /4/)5 /А'formuladan topiladi. Л/)=  о

deb olsak, Q = a ' x j l , a x = ^  .
Nihoyat, to ‘g‘ri parallelepipedning yon sirti

^ = V , 5 = 4 - z x  yoki Sv>= 4 % = 2 j 2 Q .

10.3.3-chizma.

Javobi: S).

4. B e r i l g a n .  AB C D A^B{C^D{ — t o ‘g ‘ri bu rchak li  
parallelepiped, LB^AB=a, /-A xDA=p 

A
(A,/) AB^) t o p i l s i n  (10.3.4-chizma).

Y e c h i l i s h i .  A w alo  3-masaladagiga o ‘xshash kerakli 
yasashlarni bajaramiz. T o £g cri chiziq va tekislik orasidagi 
burchakning ta ’rifiga ko‘ra, Z.AlDA=p va АВ^АВ=а  hamda 
A B i va A,Z) lar parallelepiped qo 'shni yoqlarining o ‘zaro 
kesishmaydigan diagonallaridir. Parallelepipedda A B { ga 
parallel b p ‘Igan DC, kesmani o ‘tkazamiz. U holda Z^AlDCl 
yoqlarning A,D va AD, diagonallari orasidagi burchakka 
teng boMgan burchakdir, uni Z.A,Z)C,=x deb belgilaymiz.

200



Parallelepipedning DD^
С, С y o n  y o g ‘ ida  
DlP ± D C l kesma o‘tkaza- 
miz. Uch peфendikulyaг 
haqidagi teorem aga aso- 
san, A {P ± D C {, dem ak,
A A ^ D P —  t o ‘g ‘ri b u r -  
c h a k l i  b o ‘ l a d i  va 
A A lD C = x  n i  t o p i s h  
uchun  burchakning ikki- 
ta  tomonini bitta o ‘lchov 
orqali  ifodalash kerak.
B un ing  u c h u n  A \D = l  
be lg ilash  k ir i tam iz .  U 
holda A A XAD  dan DP=
=1 -cosx. T o‘g‘ri burchakli A / ^ Z ^ d a n  a D A {D=aA^DA=P, 
DDx = l -smp.  Berilishiga ko‘ra, A C xD C = a  va DxP l C D v  
D D xl D C  b o ‘lgan i  u c h u n ,  A D D {P= Z .C lD C = a  va  
D M = D D ^\n a ,  D P=I  sin/? sina. Dem ak, bir tom ondan , 
DM= I - cosx, ikkinchi tom ondan, DP= I ‘Sinfi -sina, ularni 
tenglashtirsak,

cosx= s ina  - sin/? 

tenglikni olamiz, bu yerdan x= a rccos  (sina - sin/?).

10.3.4-chizma.

Javobi: B).

5. B e  r i  I g a n .  ABCDA^B[ClD[ — to ‘g‘ri parallelepiped, 
ABC D  — rom b, =: i o,d = ^2 •

Syon h i s o b l a n s i n  (10.3.5-chizma).

Y e  с h i 1 i s h i. M a ’lumki, parallelepipedning yon sirti 
Yyon=/,asos • H  formula orqali hisoblanadi. A B = a, AA^ = H  
b e lg i la sh la r  k iri tsak , p a ra l le le p ip e d n in g  asosi ro m b  
b o ‘lganligidan, P ^ = 4 a  va 5yon= 4 a  • H  b o ‘ladi. Asosning
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A D

С/ diagonallari A C = d {, BD =d2 
b o ‘lsa, parallelepiped diago­
nal kesimlarining yuzlari

С

S l= d iH, S 2= d2H  va </ =  ^ ;

d  = ^ -  2 я  •

10.3.5-chizma.

Parallelogramm diagonal­
lari kvadratlarining yig‘indisi 
u n i n g  h a m m a  t o m o n l a r i  
kvadratlarining yig 'indisiga 
teng  b o ‘lganlig idan , rom b 
uchun

d\ +  d] = 4ti2

ifodani olamiz. Demak,

4fl2==^ - + ^ * 4fl^ 2 = ‘5l2 + ‘y2-

Bu yerdan, 2a • H -  y l t f  +  $1 . U holda parallelepiped­

ning yon sirti Sv =2 • 2aH =2'JS?  + S 2 b o ‘ladi.

Javobi: E).

10 .4 . M ustaqil yechish uchun m asalalar

1. T o ‘g‘ri burchakli parallelepipedning uchta  oMchovi 
berilgan b o ‘lsa, uning diagonali topilsin: 1)2,  1, 2; 2) 7, 
6 , 6 ;  3 ) 1 2 , 2 1 , 1 6 .

1) A) 4; B) 3; C) 2; D) 3,5; E) 2,8.
2) A) 12; B) 8; C) 9; D)  10; E) 11.
3) A) 25; B) 27; C)  29; D)  26; E) 28.
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2. T o ‘g‘ri parallelepiped asosining tom onlari 3 dm  va 
4 dm  b o ‘lib, o ‘zaro 60° li burchak tashkil qiladi. Paralle­
lepipedning yon qirrasi asosning tomonlari orasida o ‘rta 
proporsional b o ‘lsa, uning katta diagonali topilsin.

A) 6; B) 4,5; C) 8; D) 7; E) 10 dm.

3. T o ‘g‘ri parallelepipedning yon qirrasi 1 m, asosining 
tomonlari 23 dm  va 11 dm  bo‘lib, asos diagonallarining 
nisbati 2:3 kabi. Parallelepiped diagonal kesimlarining 
yuzlari hisoblansin.

A) 2 va 3; B) 3 va 4; C) 1 va 6; D) 2,5 va 4,5;
E) 12 m 2 va 10 m 2.

4. T o ‘g ‘ri burchakli parallelepipedning uchta  yog‘ining 
yuzlari mos ravishda 42 sm2, 72 sm2 va 84 sm2 b o ‘lsa, uning 
diagonali topilsin.

A) 15; B) 16; C) VTSO; D) V 240 ; E) V229 sm.

5. T o ‘g‘ri burchakli parallelepipedning diagonali 13 dm, 
balandligi 12 dm , asosining bitta tom oni 4 dm  b o ‘lsa, 
parallelepiped to ‘la sirtining yuzi hisoblansin.

A) 180; B) 196; C) 192; D) 200; E) 156 d m 2.

6. T o ‘g‘ri parallelepipedning asosi rombdan iborat bo‘lib, 
rombning kichik diagonali d, o ‘tkir burchagi a  ga teng.

Agar parallelepipedning balandligi у  b o ‘lsa, parallelepiped 
to ‘la sirtining yuzi hisoblansin.

A) ^ 2sina; B) ^/2c t g |  ; C) | ^ 2cos2f ;

D)  i ^ s i n f s E )  \ d 4 g ^ .

7. T o ‘g‘ri burchakli parallelepipedning diagonali ^ g a  
teng va bitta yoq bilan 30° li, ikkinchi yoq bilan 45” li
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burchak tashkil qiladi. Parallelepiped yon sirtining yuzi 
hisoblansin.

A) \  d 2j 2 ;  В) ±<Я; С ) \ d \  D)

E) i d 2V2.

8. T o ‘g‘ri burchakli parallelepipedning diagonali asos 
tekisligi bilan a  burchak tashkil qiladi, uning diagonal kesimi 
va yon yog‘i tashkil etgan ikki yoqli burchak /3 ga teng. 
Agar parallelepiped asosining diagonali d b o ‘lsa, uning hajmi 
hisoblansin.

A) \  d h in f i  tga; B) \  */3cos2/3 tga; C) \  d 3cosfi tga;

D) 2 sin2y3 tga; E) \  dh ' in lp  tga.

9. T o ‘g‘ri parallelepiped asosining tomonlari a v a b  bo‘lib, 
ular orasidagi burchak 60° ga teng. Parallelepipedning kichik 
diagonali asosning katta diagonal iga teng bo‘Isa, uning hajmi 
hisoblansin.

A) a b S ^ b ; В) \ а Ь Ш >  ■ С )  \ a b 4 b r i ;

D) t a b f i a b  ; E) a b jb a b  .

10. T o ‘g‘ri parallelepipedning asosi o ‘tkir burchagi a  va 
kichik diagonali d  bo 'lgan rom bdan iborat va paralle­
lepipedning balandligi asosning tomonidan ikki marta kichik 
b o ‘lsa, uning hajmi hisoblansin.

</3c tg f  ,з a  ^ 3s in f
A) — B) 4 - t g y ; C )  ——

8sin^  ° 2 4ctg^

^ 3ctg^  </3t g f
D ) - ^ ;  E ) - ^ .

11. T o ‘g‘ri burchakli parallelepipedning bitta uchidan  
chiqqan qirralari uzunliklari 6, 6 va 8 m b o ‘lib, ularning
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o ‘rta nuqtalaridan kesim o ‘tkazilgan. Shu kesimning yuzi 
hisoblansin.

А ) М 4 ; В ) Ж ; С ) 4 Ж ;1) ) 5 7 [ 4 ; Е ) 4 х/14 m2

12. T o ‘g ‘ri burchakli parallelepiped uch ta  yon yoqlari- 
ning yuzlari, mos ravishda, 2, 3 va 4 m 2 b o ‘lsa, parallele­
piped to ‘la sirtining yuzi hisoblansin.

A) V24 ; B) 16; C ) 24; D) 9; E) 18 m 2.

13. T o ‘g‘ri burchakli parallelepiped yon yoqlarining 
yuzlari S',, S 2 va S 3 b o ‘lsa, pa ra lle lep ipedn ing  hajmi 
hisoblansin.

A) +  Т З Д  ; В) Д З Д  ; С) J S I + S 2 +  S ,  ■

D) S . V ^ " ; E) 5 2Д 5 7 .

14. T o ‘g‘ri parallelepipedning diagonallari 9 va V33sm, 
asosining perim etri 18 sm va yon qirrasi 4 s m  b o ‘lsa, 
parallelepiped to ‘la sirtining yuzi hisoblansin.

A) 98; B) 92; C) 96; D) 104; E) 108 sm 2.

15. T o £g‘ri parallelepiped asosining tom onlari a va b 
b o ‘lib, ular orasidagi burchak a  ga teng. Parallelepiped­
ning kichik diagonali asosning katta diagonaliga teng bo‘lsa, 
uning hajmi hisoblansin.

А) 2л](аЬУ cos а  ; В) 2 c o s a ^ { a b ) 1 s i n a  ;

C) sin a j a b c o s a  ; D) 4coso:Vsin a  ;

E) 2 sin ал](abY cos о : .

16. T o ‘g<ri parallelepipedning asosi rom bdan iborat. 
Parallelepiped pastki asosining bir tomoni va yuqori asosining 
qaram a-qarshi tom oni orqali tekislik o ‘tkazilgan. Hosil 
qilingan kesimning yuzi Q b o ‘lib, u asos tekisligi bilan /?
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burchak tashkil qiladi. Parallelepiped yon sirtining yuzi 
hisoblansin.

A) 4 £  sin/3; B) 2(2 tg/3; C) <2ctg£; D) |  <2 sin/3;
E) 3 Q sin/3.

17. T o ‘g‘ri burchakli parallelepipedning asosi to ‘g‘ri 
to ‘rtburchakdan iborat b o ‘lib, uning kichik tom oni a, 
diagonallari orasidagi burchak 60°. Agar parallelepiped 
asosining katta tom oni uning yon qirrasiga teng b o ‘lsa, 
parallelepipedning hajmi hisoblansin.

A )  6  a 3; B )  4  a 3; C )  3  a 3; D) \  a 3; E )  2  a 3.

18. T o ‘g‘ri burchakli parallelepipedning diagonali 13 sm, 
yon yoqlarining diagonallari 4VTo va 3 Vl? sm b o ‘Isa, 
parallelepipedning hajmi hisoblansin.

A) 148; B) 156; C )  128; D) 144; E) 120 sm 2.

19. T o ‘g‘ri burchakli parallelepipedning diagonali /  va 
asos tekisligi b ilan  a  b u rc h a k  tashk il  qi ladi .  A gar 
para lle lep iped  asosin ing  yuzi S  b o ‘lsa, un i ng  hajm i 
hisoblansin.

A) S  • / sina; B) 2 / 5 tga; C) 4 / 3cosa; D) ( S + l2)l  sin2a ;
E) 515 tga.

20. T o ‘g ‘ri para lle lep ipedn ing  balandligi h, un i ng  
diagonallari asos tekisligi bilan a  va/3 burchaklarni tashkil 
qilsa, parallelepiped yon sirtining yuzi hisoblansin.

A) /̂/j2ctgactg/3; B) 2h2 7c tg2a  +  ctg 2̂  ;

C) h2yjctg2a + ctg2p  ; D ) ^-Jctg2a + ctg2p ;

E) h2yltg2a + tg2/3 .
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21. T o ‘g‘ri parallelepipedning asosi parallelogram m  
bo ‘lib, uning tom onlari 1 va 4 sm, u lar orasidagi burchak 
60°. Parallelepipedning katta diagonali 5 sm b o ‘lsa, uning 
yon sirtining yuzi hisoblansin.

A) 28; B) 16; C) 24; D) 18; E) 20 sm2.

22. Kubda diagonal va kubning u bilan kesishmaydigan 
qirrasi orasidagi masofa d  b o ‘lsa, kub to ‘la sirtining yuzi 
hisoblansin.

A) 15 d \  B) 18 d 2\ C) 12 d 2\ D) 14 d 2\ E) 16 d 2.

23. T o ‘g‘ri burchakli parallelepipedning diagonali /b o ‘lib, 
yon yoqlari bilan mos ravishda 30° li va 45° li burchaklar 
tashkil qiladi. Parallelepipedning hajmi hisoblansin.

ax . n \  / 3V2 . /3 . r~v\ / 3V? . p \  /3V3A) -4 , B) —g— , С) у , D) — , E) — .

24. T o ‘g ‘ri burchakli parallelepipedning diagonali d, 
o ‘lchovlari nisbati m:n:p kabi boMsa, uning hajmi hisoblansin.

 d }______ _  (m + n+ p)d3 __ mnpd

A )  ( m + n + p ) '2 ; B )  J m ' + J + p 2 ’ C > Vm2+ n 2+ p 2 1
mnpd' (mn+np+mp)d

D) 1 E) W ^ p W -

25. Kub to ‘la sirtining yuzi 36 sm 2 b o ‘lsa, uning ikkita 
ayqash qirralari orasidagi masofaning kvadrati topilsin.

A) 8; B) 3; C) 6; D) 4; E) 5 sm.

26. T o ‘g ‘ri parallelepipedning asosi parallelogramm, 
uning o ‘tkir burchagi 60°, tomonlari esa 1 va 4 m. Paralle­
lepipedning katta  diagonali 5 sm b o ‘lsa, uning hajmi 
hisoblansin.

А ) 4 Л ;  B) 4 V2 ; C) 6 V2 ; D ) 6 V 2 ;  E)  12 m3.
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27. Kubning diagonali va unga ayqash b o ig an  yon qirra 
orasidagi masofa ^  boMsa, kubning hajmi hisoblansin.

A) </3V2; B) C) 2 D) J 3V2 ; E) 2 d 3 V2 .

28. T o ‘g ‘ri parallelepipedning asosi romb b o ‘lib, uning 
yuzi S. Parallelepiped diagonal kesimlarining yuzlari 5, va 
S2 boMsa, uning hajmi hisoblansin.

A) B) S ' +Sf S l ; C) ;

V^l +^2+ '̂з

29. T o ‘g‘ri parallelepiped asosining tom onlari a va b, 
ular orasidagi burchak 30°. Parallelepiped yon sirtining yuzi 
S ga teng b o ‘lsa, uning hajmi hisoblansin.

л \ —a^ S — . t>\  QbS— ' — (a+ b)S  ' p.-. abS  . S
} 8(a+Z») ’ 4(a+b) > 4аь » 1

30. Kub to ‘la sirtining yuzi 36 m 2 b o ‘lsa, uning ikkita 
ayqash qirrasi o ‘rta nuqtalari orasidagi masofa topilsin.

A) 3,5; B) 5; C) 4; D) 3; E) 6 sm.

31. T o ‘g ‘ri bu rchak li  A B C D A {B { ClD l p a ra l le lep iped ­
ning A , С  va /), u c h la r id a n  tekislik  o ‘tkaz ilgan . Shu 
tekislik va asos tekisligi orasidagi bu rchak  60°, asosning 
to m o n la r i  4 va 3 sm b o 4 sa ,  p a ra l le lep ip ed n in g  hajm i 
h isoblansin .

A) ^ 5 ;  в )  ; с )  Ш Д ;  D) Щ И -  E) И | Д .

32. T o ‘g‘ri parallelepipedning asosi parallelogramm va 
uning o ‘tkir burchagi 30°. Parallelepiped asosining yuzi 4 
dm 2, yon yoqlarining yuzlari 6 dm 2 va 12 dm 2 b o ‘Isa, uning 
hajmi hisoblansin.

A) 10; B) 15; C) 8; D) 16; E) 12 d m 3.

208



33. Og‘ma parallelepipedning asosi — romb va uning 
tom oni a, o ‘tkir burchagi 60°. Parallelepipedning yon qirrasi 
A A { ham  a  ga teng ham da A B  va A D  qirralar bilan 45° li 
burchak tashkil qilsa, uning hajmi hisoblansin.

34. T o ‘g‘ri burchakli parallelepiped yon yoqlarining 
diagonallari a, b va c. Parallelepiped to ‘la sirtining yuzi 
hisoblansin.

A) ab+bc+ac\  B) . c )  a 2+ 6 2+ c 2.

D )  V a 4 -  (b*- с 1)1 +  V * 4 -  ( c J -  fl2)2 +  V c4 -  ( a 2 -  й2)г ;

E) -Ja2 - ( b - c )2 +^Ьг -  (с -  a)! + -Jc2 -  (a -  A)2 .

35. T o ‘g‘n  burchakli parallelepipedning diagonali / va 
yon qirra bilan a  burchak tashkil etadi. Parallelepiped 
asosining perimetri p  b o ‘lsa, uning hajmi hisoblansin.

A) (/?2- 4 / 2sin2a ) / c o s a ;  B) ^  (/?2- 4 / 2sin2a ) / c o s a ;

C) i ( ^ - / 2sin2a ) / t g a ;  D) |  ( ^ - 8 / 2) / c o s a ;

E) (/72- / 2) tga.

36. T o ‘g£ri parallelepipedning asosi — romb va uning 
o ‘tkir burchagi a  va kichik diagonali d. Parallelepipedning 
balandligi asosining tom onidan  ikki marta kichik bo'lsa, 
parallelepiped to ‘la sirtining yuzi hisoblansin.

A ) | a ! ; B) i c 3; C ) i a 3; D)  E)  ^ a 1 .

- ; B )  </2ctg2f  ; C )  I

d 2 cos2 y
d 2 si:
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l l - § .  PIRAMIDA

1 1 .1 .  A s o s iy  tu s h u n c h a la r  v a  t a s d iq la r

Piramida — berilgan nuq tan i yassi k o ‘pburchakn ing  
nuqtalari bilan tutashtiradigan barcha kesmalardan tashkil 
topgan ko‘pyoqdan iborat. Shu berilgan nuqta piramidaning 
uchi, ko‘pburchak esa piramidaning asosidir. Piramidaning 
sirti uning asosi va yon yoqlaridan iborat, yon yoqlari 
uchburchaklardir. Yon qirra piramidaning uchini asosi uchi 
bilan tutashtiradigan yoki ikki yon yog 'ining kesishishidan 
hosil b o ‘ladigan kesmadir. P iram idaning balandligi uning 
uchidan asos tekisligiga tushirilgan perpendikulyardir. 11.1- 
chizmada: S  — piramidaning uchi; ABC D E — piramidaning 
asosi; &.SAB, &SBC, ASC D , ASD E, A  SEA —  piramidaning 
yon yoqlari; SA, SB, SC, SD, S E  — p iram idaning yon 
qirralari; S O  — piram idaning  balandligidir. M untazam  
piramida — asosi muntazam  ko‘pburchak b o ‘lib, balandligi 
asosning markazidan o ‘tadigan piramidadir. M untazam  
piramidaning о ‘qi uning balandligi yotgan to ‘g‘ri chiziqdan 
iborat. Apofema  — m u n tazam  p iram ida  yon  yog‘ining 
uchidan o ‘tkazilgan balandlikdir.

A

В В С

11.1-chizm a. 11.2-chizm a.
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Q uyidagi xossa lar va tasdiqlar o ‘rinli.

1. P iram idaning asosiga parallel va uni kesib o ‘tadigan 
tekislik o ‘tkazilgan b o ‘lsa: a) shu piramidaga o ‘xshash 
p iram ida  ajratadi ( 1 1.2-chizma); b) p iram idaning yon 
qirralari va balandligi proporsional kesmalarga ajraladi:

AS _  BS _  _  SO
4 5  5,5 *** 50, ;

d) kes im dag i  k o ‘p b u rc h a k  p i r a m i d a n i n g  asosiga  
o ‘xshash b o ‘ladi:

A BC D E— B{ CXD XE X;

e) p iram idan ing  asosi va kesim yuzlarining nisbati 
p iram ida  uch idan  asoslargacha b o ‘lgan mos m asofalar 
kvadratlarining nisbatiga teng:

2. M untazam  piramidaning yon sirti asosining perimetri 
va apofemasi k o ‘paytmasining yarmiga teng:

Syoa-  2 ^as ’ ^  — apofem a, — asosning perimetri).

3. Piram idaning hajmi asosining yuzi bilan balandligi 
k o ‘paytmasining uchdan  biriga teng:

V ^  = \ S ^ H  (5ac — asosi yuzi, H — balandligi).

P iram idaning asosi tekisligiga parallel va piramidani 
kesib o ‘tuvchi tekislik va asosi bilan chegaralangan qismi 
kesik piramidadir  ( 1 1.3-chizma).

4. M untazam  kesik p iram idaning yon sirti — uning 
asoslari perimetrlari yighdisining yarmi bilan apofemasi- 
ning k o ‘paytmasiga teng:
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С  _  Р \ +  р 2  . I
yon 2

(Р, — quyi asos perim et­
ri, P2 — yuqori asos perim et­
ri, I — apofema).

5. M untazam  b o ‘lmagan 
kesik p iram idaning yon sirti 
uning yon yoqlari yuzlarining 
yig‘indisiga teng.

6. Agar kesik p iram ida  
asoslarining yuzlari, mos ra­
vishda, S l va S 2, balandligi

Я Ь оЧ за , kesik p iram idaning hajmi

К = з Я ( 5 ' ,+ 5 2+ 7 Э Д  )

formula orqali hisoblanadi.

С

в
11.3-chizma.

11.2. Mavzuga oid m asalalar

1. Yon qirrasi Z>, asosining tom oni a  ga ko‘ra: 
a) uchburchakli; b) to ‘rtburchakli va d) oltiburchakli 

m untazam  piramidaning balandligi topilsin.

a) А) Ш  -  За2 ; B) ^ 9 b 2- 3 a 2 ■ C) ^ 4 b 2- a 2 ;

D) iV4A2 + o 2 ; E) ^ 6 b 2- 2 a 2 ■

b) A) y 2 ( 2 b 2 -  a2) ■, В) 2 Ш  -  a2 ; C) i V a 2 +  *2 ;

D) j - Ja1 -  b2 ; E) j J 2 b 2 -  a2 .

d) A) ^ a 2 - b 2 ; B) -Ja2 -  b2 ■ q  -Jb2 -  a2 ;

D) Va2 -  i 2 ; E) ;
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2. P iram idaning asosi asosi 12 sm, yon tom oni 10 sm 
b o ‘lgan teng yonli uchburchak  b o ‘lib, p iram idaning yon 
qirralari o ‘zaro teng va bar biri 13 sm. Piram idaning 
balandligi topilsin.

A) 1,6; B ) ^ ; C ) S ; D ) ^ 1 ;  E) 1,5 sm.

3. Piram idaning asosi asosi 12 sm, yon tom oni 10 sm 
b o ‘lgan teng yonli uchburchak , yon yoqlari asos tekisligi 
bilan o ‘zaro teng va ba r  biri 45° dan iborat burchak  hosil 
qiladi. Piram idaning hajmi hisoblansin.

A) 62; B) 49; C) 54; D) 45; E) 48 sm 3.

4. Piramidaning balandligi 16 sm, asosining yuzi 512 m2. 
Yuzi 50 m2 bo‘Igan parallel kesim asosdan qanday masofada 
joylashgan?

A) 20; B) 11; C) 12; D) 16; E) 18 m.

5. U chburchak li  p iram idan ing  yon qirralari o 'za ro  
perpendikulyar va uzunliklari, mos ravishda, V?0 , V99 
va VI26 ga teng. Piram idaning hajmi hisoblansin.

A) 21 V55 ; В) 2 л /П 0 ;  С) 4л/б8; D) 16х/33;
E) 29 л/22 .

6. P ira m id a n in g  asosi — o ‘tk ir  bu rchag i 45° b o ' lg a n  
rom b. R om bga  ichki ch iz i lgan  ay lanan ing  radiusi 3 sm 
b o ‘lib, p i r a mi d a n i n g  ba land lig i  shu  ay la n a  m a r k a z i ­
dan  o ‘tad i  va 4 sm. P ira m id a  yon  s ir t in ing  yuzi h iso b ­
lansin .

A) 60; B) 60 V3; C) 60 V 2; D) 80; E) 108 sm 2.

7. P iram idan ing  asosi — yuzi 1 m 2 b o ‘lgan t o ‘g ‘ri 
to ‘rtburchak, ikki yon yog‘i asosiga perpendikulyar bo'lib,
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qolgan ikkitasi esa asosi bilan 30° va 60° li burchaklar 
tashkil etadi. Piramidaning hajmi hisoblansin.

A) f  I B) 4 ; C) j ; D) у ; E) у  m2.

8. Uchburchakli m untazam  piram idaning yon sirti va 
asosi yuzlarining nisbati /:ga teng. Piramidaning yon qirrasi 
va balandligi orasidagi burchak topilsin.

A) 45°; B) a rc s in 2̂ !  , k > \ \  C) arctg — ў Х , k > \\

D) a r c c o s , k> \\  E) a r c c t g ^ 5 ,  k> \.

9. Uchburchakli m untazam  kesik piramida asoslarining 
tom onlari  6 dm  va 12 dm , balandligi 1 dm. Piramida yon 
sirtining yuzi hisoblansin.

A) 52; B) 54; C) 56; D) 60; E) 63 d m 2.

10. T o ‘r tbu rchak li  m u n ta z a m  kesik p ira m id a n in g  
diagonali 9 sm, asoslarining tom onlari 7 va 5 sm. P iram i­
daning hajmi hisoblansin.

A) 109; B) 104; C) 96; D) 98; E) 105 sm 3.

11 .3 . M avzuga oid m asalalarning yechimlari

1. a) B e r i l g a n .  S A B C —  m untazam  uchburchakli pi­
ramida, AB= a, AS= BS= CS=b, S O ± ( A B Q .

S O t o p i l s i n  (11.3.1 a)-chizm a.).

Y e c h i l i s h i .  M untazam  piram idaning yon qirralari 
o ‘zaro teng va ularning proyeksiyalari ham o ‘zaro teng: 
A O = B O =  CO. U holda О nuqta — piramida asosiga tashqi 
chizilgan aylananing markazi b o ‘lib, A O = R .  M untazam
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uchburchakning bar bir burchagi 60° 
b o ‘lganligidan, sinuslar teoremasiga

k 0 ‘r a , gin^Q«' =  2 va u h o l d a

2 2

С

11.3.1 a)- chizma.

ligidan, S O  — tekislikdagi kesishish 
nuqtasi О dan o ‘tuvchi ixtiyoriy 
to ‘g ‘ri chiziqqa perpendikulyardir.
Shu sababli, 5 0 1  OB  va S S O B  — 
t o ‘g ‘ri burchakli. Pifagor teo rem a­

siga a so sa n ,  S B 1= S 0 1+ B O 2 va

S 0 2= S B 2- B 0 > ;  S 0 2= b 2- ( - f i ) 2= b 2- ^  = 9bl- 2a2 ;

5 0 = \ Ы 2- г а 2 .

Javobi: B).

b) B e r i l g a n .  S A B C D  — t o ‘rtburchakli  m u n tazam  
p i ra m id a ,  A B C D  — k v ad ra t ,  A B = a ,  SA  = S B = S C =  
= SD=b.

5 0 t o p i l s i n  (11.3.1 b)-chizm a).
с

Y e c h i l i s h i .  S O  balandlik 
va S C  yon qirra to ‘gcri burchakli 
A S O C  ning tomonlaridir. Agar 
biz О С tomon uzunligini topsak,
S O  ni h i s o b l a s h i m i z  o s o n  
b o ‘ladi. Ikkinchi tom ondan , ОС 
k esm a  — A B C D  kvadra t  d ia-  
g o n a l i n i n g  y a r m i g a  t en g :

O C = |у4С. A C  tom onni t o ‘g‘ri

burchakli AACD  dan  topamiz: 11.3.1 b)-chizma.

'  o \

A D
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A O = A D * + D C \  AC= J A D 1 +  D C 1 = a-Jl \ a O S = ^ .  

Dem ak, p iram idaning balandligi

S0= slsc2 -  ОС2 = ^ 2~  =  | i /2 (2A 2 -  a2) . 

Javobi: A).

d) B e r i l g a n .  SA B C D E F  —  oltiburchakli m untazam  
piramida; A B = a, AC=b.

SO  t o p i l s i n  (11.3.1 v-chizma).

Y e c h i l i s h i .  P i r a m i d a n i n g  
asosi m u n ta z a m  o l t ib u rc h a k  b o ‘l- 
gan lig idan , unga  tashq i ch iz i lgan  
ay lanan ing  radiusi o ‘sha  o l t ib u r-  
chakn ing  to m o n ig a  teng: OA=a.  
U holda p iram idan ing  balandlig ini 
t o ‘g ‘ri bu rchak li  A  O S  A d a n  to p i-  
ladi:

SO =  -JAS2 -  OA2 = J b 2 -  a2 .

2. B e  r i  I g a n .  SA B C  uchburchakli p iram ida, A A B C — 
teng  yon li ,  B D l A C , A C = \ 2  sm , A B = B C = \ 0  sm , 

A S = B S =  CS=  13 sm.

S O  t o p i l s i n  ( 1 1.3.2-chizma).

Y e c h i l i s h i .  Yon qirralari teng bo'lgani uchun, u lar­
ning proyeksiyalari ham  teng: A O = B O = C O .  Dem ak, О 
nuqta A A B C  ga tashqi chizilgan aylananing markazi va 
A O = R  ushbu aylananing radiusi va uni quyidagi formula

yordam ida topamiz: R= .

D A

С В  
v)

11.3.1 v-chizma.
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U c h b u rc h ak n in g  yuzin i G e ro n  
formulasi yordam ida topamiz:

p  _  10±^±12 _  i 6}

=  V l6 ( 1 6 - 1 0 ) 2( 1 6 - 1 2 )  =

=  4 - 6 - 2 = 4 8  sm 2.

U holda =  M  =  ^
4-48 4-4  4

T o ‘g‘ri burchakli k A O S  dan  Pi­
fagor teoremasi yordam ida topamiz:

5 0 2=А32- А 0 2= \ У - { ^ 2 = 4469-625 ^

( 2 6 - 2 5 ) ( 2 6 + 2 5 )  _  VJT
42 4-  sm.

Javobi: D).

3. B e r i l g a n .  5/ lZ?C— u c h b u r c h a k l i  p i r a m i d a ,  
A B = B C = \0  sm, Л С =  12 sm. Z5A,0= 45° .

F . r h i s o b l a n s i n  ( 1 1.3.3-chizma).

Y e c h i l i s h i .  A vva lo  
yasashlar bajaramiz. Yon yoq 
va asos tekisligi orasidagi ikki 
yoqli bu rchakn ing  chiziqli 
burchagini yasash uchun S  
nuq tadan  asos tekisligiga S O  
va asosning BC  tomoniga S K  
perpendikulyarlarni o ‘tkaza- 
m iz . U c h  p e rp e n d ik u ly a r  
haqidagi teorem aga asosan 
(8-§) O K l B C  b o ‘ladi. De-

S

A

С
11.3.3-chizma.

С
11.3.2-chizma.
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т а к ,  chiziqli burchak L O K S = A ‘b°. Qolgan chiziqli bu r­
chaklarni ham shunga o ‘xshash yasaymiz. Hosil qilingan 
to ‘g ‘ri burchakli uchburchaklar o ‘zaro teng bo igan lig i-  
dan, OK=OD =OF. Ikkinchi tom ondan , О nuqta u c h ­
burchakning tom onlaridan  bir xil uzoqlikda yotganligi- 
dan, u uchburchakka ichki chizilgan aylananing markazi 
b o ‘ladi, ( Ж = г — ichki chizilgan aylananing radiusidir.

Endi G eron  formulasi yordam ida A A B C  ning yuzini 
hisoblaymiz:

P =  \  ( 1 2 + 1 0 + 1 0 )= 1 6 ,  Sa =  Vl6(16 - 12)(16 - 10)2 =  

=  4 • 2 • 6= 48  sm 2.

S  4R
Ichki chizilgan aylananing radiusi г  =  ^  =  j f  sm -

T o ‘g ‘ri burchakli A S O K  ning bitta o ‘tkir burchagi 45°, 
dem ak, ikkinchi o ‘tk ir  burchagi ham  45° va Д 5 '(Ж — teng 
yon li ,  y a ’ni O S = O K = 3  sm . P i r a m i d a n i n g  h a j mi n i

hisoblaymiz: K= y S ac • t f  =  |  • 48 • 3= 48  sm 3.

Javobi: E).

A

В

11 .3 .4-ch izm a.

4. B e r i l g a n .  SA B C  — p ira­
mida, 51 =512 m 2; OS= H=  16 m, 
{A,B{C'j\\{ABC),Sk t =50  m 2.

0 0 ,  t o p i l s i n  (11.3.4-chiz- 
ma).

Y e c h i l i s h i .  Agar piramida 
asosiga parallel kesim o ‘tkazilsa, 

S
V е-  =  "ту munosabatbajariladi,
к̂ес. "

bu yerda H = SO , h = S O r  Demak,
512 _  162 
50 h2 ’

А2= Щ * = 2 5 ;512
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A=5 m. Natijada tekisliklar orasidagi masofa 0 0 ,  =  1 6 -  
5=11 m b o ‘ladi.

Javobi: B).

5. B e r i l g a n .  S A B C  — u c h b u r c h a k l i  p i r a m i d a ,  
S A L  S B ,  S B l S C ,  S A l S C ,  5 /1=  л /70 , S B =  л/99 , 
5C=VT26 .

krpjr h i s o b l a n s i n  ( 1 1.3.5-chizma).

Y e c h i l i s h i .  Agar piram ida­
ning asosi sifatida uning yon yoq­
laridan birini qabul qilsak, masala 
juda  oson yechiladi. Piramidaning 
yon qirralari o ‘zaro peфendikulyaг 
b o ‘lganligidan, asos sifatida tanlab 
olingan uchburchak — to ‘g ‘ri bur­
chakli uchburchak bo ‘ladi, pirami­
daning balandligi esa SB  qirraga 
tengdir. U holda,

P iram idan ing  ha jm in i h isob ­
laymiz:

S

С

11.3.5-chizma.

3 S aasc '  •  V99 • VI26 = iV7-2-5-2-9-7-9-ll =

= l - 7 - 2 - 9 V 5 5  =2lV 55.

Javobi: A).

6. B e r i l g a n .  SA B C D  —  piramida, A B C D  — romb, 
z./1 0 0 = 4 5 ° ,  0 K = r = 3  sm, SO ± (A B C D ),  5*0=4 sm.

Syon h i s o b l a n s i n  ( 1 1.3.6-chizma).
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Y e c h i l i s h i .  Aylana bilan 
romb tomonining ufinish nuq­
tasi ni / fd e b  belgilaymiz. Urinish 
nuqtasiga o ‘tkazilgan radi­
us ЛВ urinmaga perpendikulyar 
boMadi, O K lA B .  U holda uch 
pe rpend iku lyar  haqidagi t e o ­
remaga asosan (8-§), S K ± A B  
bo‘ladi. Demak, S K  kesma AABS  
ning balandligidir. A K S O  dan

SK= ylSO1 + O K 2 =  V42 +  32 = 

=  V25 = 5  sm. Ikkinchi to m o n ­
dan, S ^ sb = ^ А В  ■ S K . A B C D  rom bning  A u c h i d a n  
A E l  CD  balandlik o ‘tkazamiz. A E l AB, O K i .A B b o ‘\gtm- 
ligidan, ular o ‘zaro parallel va AE= 2  • OK=2  • 3 = 6  sm. 
Endi  ro m b n in g  t o mo n i  uzunl ig ini  t o ‘g £ri bur chak l i

/S.AED d a n  to p a m iz .  AD=  =  6V2 sm. D em ak,

A D

11 .3 .6 -ch izm a.

A A SB

sin  45°
= ^6>/2 • 5 =  15>/2 sm2 va piramidaning yon sirti:

Syon.f* ^ = 4 - 1 5 Л = 6 0 Л s m2

Javobi: C).

7. B e r i l g a n .  SABC D  — piramida, A B C D  — t o ‘g ‘ri 
t o ‘r t b u r c h a k ,  5 a =  1 m 2, z 5 C 5 = 3 0 e; Z 5 'y 4 5 = 6 0 0, 
{SAB)l {ABCD)\ (SBC)L{ABCD)

Kpjr h i s o b l a n s i n  ( 1 1.3.7-chizma).

Y e c h i l i s h i .  (SAB)  va (SBC)  tekisliklar p iram ida­
ning asosiga pe rpend iku lyar  b o ‘lganlig idan, ularning 
kesishish chizig‘i 57?asosga pcфcndikulyar bo‘ladi, demak, 
и p iram idaning balandligidir.
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P iram idan ing  asosi t o ‘g ‘ri 
t o ‘r tb u rc h a k  b o ‘lg an lig id an ,
B C ±C D , A B iA D .  Uch р е ф е п -  
d ikulya r  haq idagi teo re m a g a  
m uvofiq  (8 -§ ) ,  S A ± A D ,
B C l C D  va chiziqli burchaklar 
m o s  ra v is h d a ,  Z .S C B = 3 0 ° ,
Z.SAB= 60° b o ‘ladi.

S B = H  boMsin. A S B C  dan:
B C = t f - c t g 3 0 °  =  t f V 3 ,  A A S B  

dan  AB=  H ■ ctg60°= H -  U

h o l d a  asos  — A B C D  t o ‘g ‘ri t o ‘r t b u r c h a k n i n g  yuz i  

S = A B -  5 C b o ‘ladi yoki Ял/З • H ~ ^  =  1m2; Я 2=  1; H =  1 m.

Dem ak, p iram idaning hajmi V= j  5 is • Я =  ^  • 1 • 1 =

A D

11.3.7-chizma.

Javobi: D).

8. B e r i l g a n .  S A B C  —  m u n t a z a m  p i r a m i d a ,

Z .B SO  t o p i l s i n  ( 11 . 3 . 8 -  
chizma).

Y e c h i l i s h i .  U chburchakli  
m u n t a z a m  p i r a m i d a n i n g  S O  
balandligi A A B C  medianalarining 
kesishish nuq tas idan  o ‘tadi va 
O B = R  — tashqi chizilgan aylana­
n i n g  r a d i u s i ,  O D = r  — i c h k i  
c h i z i l ga n  a y l a n a n i n g  radius i .  
A B = B C = A C = a  boMsin, u holda

A

С

В

11.3.8-chizma.
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L B S O = a  deb olamiz, u vaqtda to ‘g‘ri burchakli ASO/? 
dan:

SO =  OB  • c tg a =  . &SOD  dan SD  apofem ani to ­
pamiz:

5 0 2= 5 0 !+ 0 5 J= ^  + ^ ! £ L  =  | i ( l + 4  ctg2a ) ,

C £ ) = |V 3 ( l  +  4ctg2a ) .

U h o l d a  p i r a m i d a n i n g  y o n  s ir t i  5  on =  

= I  • 3o • 1 73(1 +  4ctg2a ) .

Asosning yuzi 5ac=  . Berilganlardan foydalansak, 
a  ga nisbatan

yj3(J+4ct^a) = k ^ - ~ - , l+ 4 c tg 2a=A:2,

k 2 — \t en g l a ma n i  hosil q i lam iz .  Bu y e rd a n ,  c t g2a = — ; 

c tg a=  k> \.  Natijada f l = a r c c t g - ; k> 1 b o ‘ladi.

Javobi: E).

9. B e r i l g a n .  A B C A lB [Cl — m untazam  kesik piram i­
da, A B = \2  d m , ^ , 5 , = 6  dm , A=1 dm.

Syon h i s o b l a n s i n  (11.3.9-chizma).

Y e c h i l i s h i .  P iram ida m un tazam  b o ‘lganligidan, 
(11.3.9-chizma) A A B C  va A A iB lCl teng tom onli uchbu r­
chaklardir. О  va 0 { lar bu uchburchaklar m edianalari­
ning kesishish nuqtalari b o ‘lib, medianalarning xossasiga

asosan, OR=  |  CP, О, P, =  |  C{PV bu yerda CP va С,P, —



asoslarning m edianalari .
Px nuq tadan  quyi asosga 
P XK  p e rp en d ik u ly a r  o ‘t-  
kazamiz, Px K= OO x =  1 dm.

A
C P ± A B ,  Z .A B C = 6 0 o 

b o ‘lganligidan, to ‘g‘ri bur­
chakli A C B P  da:

CP= CB ■ s in60"= 12 = 6  V 3 ; В
t o ‘g ‘ri b u rchak li  A C XB XP X da: 11.3.9-chizma.

C 1/ ,, =  C1fl1s i n 6 0 ° = 6 - ^ = 3 V 3 .

U  holda, OR= 5 Cf= i  • 6 Л  = 2 V I; 0 ,? ,=  \  <:,/>,= V3 dm.

PK= O P -  0 tP = 2  Л  -  Л  = Л  dm.

T o ‘g‘ri burchakli A P P XK  dan PP{ apofem ani to p a ­
miz:

Р Р  = ^ Р , К г + P K l =  VTT3 = 2  dm. 

Asoslarning perimetrlari 36, 18 dm  ligi ravshan.

Natijada kesik p iram idaning yon sirti S  = • 2 =
= 5 4  d m 2. ”

Javobi: B).

10. B e r i l g a n .  A B C D A [B XCXD X — m u n tazam  kesik 
p i r a m i d a ,  A B C D  — k v a d r a t ,  A {B X C ,/) ,  — k v a d r a t ,  
A B = 1  sm; A XB = 5  sm,  /1C, =  9 sm.

Kkp h i s o b l a n s i n  (11.3.10-chizma).

Y e c h i l i s h i .  M a ’lumki, kesik p iram idaning hajmi 

^k.p.=  3 H ( S X + S 2+ ) fo rm u ladan  top ilad i .  Kesik
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D A К  С

И.ЗЛО-chizma. 11.3.11-chizma.

piramidaning asoslari kvadratlardan iborat b o ‘lganligidan, 
asoslarning yuzlarini 5,, S 2 deb belgilasak, 6'| = 7 2= 4 9  sm 2; 
5 2= 5 2=25  sm 2 b o ‘ladi. Kesik p i r ami dan i ng  d iagonal 
kesimi A A {C^C teng yonli trapetsiyadan iborat (13.3.11- 
chizm a).

АЛСО dan: AC= -JaD1 +  D C 1 =  7V2 sm,

M .C , / ) ,  dan: /1 ,0 ,=  ^ А Д  + D f ]  =  5 Л sm. 

ArC=i(7V2-5V2) =  V2 sm.

М С Д  ni qaraymiz: unda  L A K C = W
va CtK 2= A C f -  А К г =  9 2 - ( ? V 2  -  V2)2 = 8 1 - 7 2  =

= 9  sm 2; CtK = H = 3  sm.

D em ak, K=j ■ 3(49+25+7 • 5) = 109 sm 3.

Javobi: A).
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11 .4 . M ustaqil yechish  uchun m asalalar

1. T o ‘rtburchakli m untazam  piram ida yon qirrasining 
uzunligi b va asos tekisligi bilan a  burchak tashkil qilsa, 
p iramida diagonal kesimining yuzi hisoblansin.

A) ^&2cos2a; B) С ) ^ 5 т 2 а ;  D) ^ Z ^ s i n ^ ;

E) ^ 62sin2a .

2. Uchburchakli m untazam  piramida yon qirrasining 
uzunligi /  va asos tekisligi bilan a  burchak tashkil qiladi. 
Piram idaning hajmi hisoblansin.

A) / 3 sin2a; B) ^ / 3s ina  cos2o:; C) - ^ / 3 sin2a cos«;

D) ^ / 3sin2a cosa; E) /3 sin2a.
о

3. Uchburchakli m untazam  piramidaning yon qirrasi b 
ga teng va asos tekisligi bilan 60° li burchak tashkil etadi. 
P iram ida asosining bir to m o n id an  qaram a-qarsh i  yon 
qirraga perpendikulyar tekislik o ‘tkazilgan. Hosil qilingan 
kesimning yuzi hisoblansin.

a \  . п \  9b^_. /-'\ 3Z>2 . 5b* . p \  lb*A ) 32 ,  d ) g  ,  (_) ^  ,  U ) g  ,  b ) .

4. T o ‘rtburchakli m untazam  piram idaning balandligi 
/z, asosidagi ikki yoqli burchag i 60° ga teng  b o ‘lsa, 
p iram idaning yon sirti hisoblansin.

A) 2A2; В) I  A2; C) D) ЗА2; E) f  A2.

5. P ira m id a n in g  asosi ten g  yon li  u c h b u rc h a k d a n  
ibora t b o ‘lib, u n ing  teng  tom on lar i  6 sm dan , uch inch i  
to m o n i  esa 8 sm. P iram idan ing  yon  qirra lari  o ‘zaro
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teng  va h a r  biri 9 sm b o ‘lsa, p iram idan ing  hajm i h isob- 
lansin.

A) 42; B) 32; C) 56; D) 64; E) 48 sm 3.

6 . M untazam  tetraedm ing balandligi h b o ‘lsa, uning 
to ‘la sirti hisoblansin.

A) | / z 2; B) 2A2V3;C) D) E) .

7. Piramidaning asosi teng yonli uchburchakdan iborat. 
U chburchakn ing  yon tom oni я, uchidagi burchagi a. 
Piramidaning barcha yon qirralari asos tekisligi bilan o ‘zaro 
teng /3 burchak tashkil etishi m a ’lum b o ‘lsa, un ing  hajmi 
hisoblansin.

A) | t i 3c o s a - t g y ; B) | a 3s i n y  -tg/3;

C) | t i 3s i n a - t g y ;  D) я3 sin у  * t g y ;

E) ^  я3 s ina  • t^3.

8 . T o ‘rtburchakli m untazam  piramida asosining tom oni 
a, asosidagi ikki yoqli burchagi a  b o ‘lsa, uning hajmi 
hisoblansin.

A) ^ f l 3tga; В) | я 3со5о:; С ) ^ f l 3sina; D) j y f l 3ctga;

E) ^  fl3tga.

9. Oltiburchakli m untazam  piramidaning apofemasi m, 
asosidagi ikki yoqli burchagi a  ga teng b o ‘lsa, piramidaning 
to ‘la sirtini hisoblang.

A) 4m2 cosa  • sin у  ; B) V5 m 2sina  • tg2 у  ;

С) 2 VI m 2sina  • cos2 у  ; D) 3m2cosa  • sin2 у  ;

E) 4 V5 /л2 • coscr • cos2 у  .
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10. Piramidaning asosi — yon tom oni a, o ‘tkir burchagi 
a  b o ‘lgan teng yonli trapetsiyadan iborat. P iramidaning 
yon yoqlari asos tekisligi bilan bir xil /? burchak tashkil 
qilsa, p iram idaning hajmi hisoblansin.

A) ^  д3 cos2o: -t^9; B) y a 3s in 2 a ‘ t ^ ;

C) ^ f l 3 sin2a ‘ t^3; D) |  a3 s in2a • tg2/3;

E) ^  a 3 sin2tt • cos2/3.

11. U chburchakli  m un tazam  kesik p iram ida asoslari- 
ning tom onlari у va b(a>b) b o ‘lib, yon qirrasi asos tekisligi 
bilan 60° li burchak tashkil etadi. Kesik piramidaning 
balandligi topilsin.

A) a - b -  B) ; C ) o+A; D ) л/о2 + 62 ; E) Vo2 - 62 .

12. T o ‘rtburchakli m untazam  kesik piram ida asoslari- 
ning tom onlari 10 va 2 m , p iram idaning balandligi 4 m. 
Kesik piramida to ‘la sirtining yuzi hisoblansin.

A) 216; B) 256; C ) 248; D ) 242; E) 238 m 2.

13. T o ‘rtburchakli kesik piramida asoslarining tomonlari 
a va b (a>b), katta asosidagi ikki yoqli burchagi a  teng 
bo ‘Isa, kesik p iram idaning hajmi hisoblansin.

A) -p2 (fl3- 63)tga; В) £  (а3-Р)1&х-  С) |  (fl3+ ^ ) c tg a ;

D) | ( o J- 63)tga; E) ^ ( а З - б 3) ^ .

14. Oltiburchakli m un tazam  piram idaning yon qirrasi 
b va asos tekisligi bilan a  burchak  tashkil qiladi. Piramida 
eng katta diagonal kesimining yuzi hisoblansin.

A) ^ Z ^ c o s ^ ;  В) 2 # c o s 2 a ;  С) coscr; D ) |  ^51п2сг;

E) Z^sincr.
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15. Uchburchakli m untazam  piram idaning apofemasi 
m  va asos tekisligi bilan a  burchak  tashkil qiladi. Piramida 
yon sirtining yuzi hisoblansin.

A) ^  m2 cosa; B) m 2 s in2a; C) 3>/3m2 cosa;

D) V3m 2 cosa; E) 3/и2 cosa.

16. T o ‘rtburchakli muntazam  piramida asosining tomoni 
10 m, balandligi 12 m b o ‘lsa, piramida to ‘la sirtining yuzi 
hisoblansin.

A) 360; B) 480; C) 345; D) 540; E) 420 m 2.

17. P ira m id a n in g  asosi k v a d ra td a n  ibo ra t  b o ‘lib, 
balandligi h va asosining uch idan  o ‘tadi. Kvadratning 
tom on i a bo ‘lsa, piramida yon sirtining yuzi hisoblansin.

A) 4a(A +  V c2 +  Zz2); B) 2h{h + y[ah)\

C ) /z(a+ Va2 + hi1) ; D) 2a{h  +  VoA); E) a(/z+ V a V  ).

18. P iram idan ing  asosi m u n ta z a m  u ch b u rc h a k d a n  
iborat b o ‘lib, yon yoqlaridan biri asosga peфendikulyaг, 
boshqa ikkitasi asos tekisligi bilan 60° li burchaklar tashkil 
qilsa, piramidaning katta yon qirrasi asos tekisligiga qanday 
burchak ostida og‘m a b o ‘ladi?

3 л/3 2A) a rc s in ^ ;  B) arctg — ; C) a r c s in ^ ;  D) arctg2;

nx 1E) arccos ^ .

19. Piram idaning asosi — o ‘tkir burchagi 45° b o ‘lgan 
rombdan iborat va rombga ichki chizilgan aylananing radiusi 
3 sm. P iram idaning  balandligi 4 sm va rombga ichki 
chizilgan aylananing m arkazidan o ‘tadi. P iram ida yon 
sirtining yuzi hisoblansin.

A) 6 4 V 3 ; В) 6 2 V 2 ; С)  60; D) 6 0 V 2 ;  E)  60V3 sm2.
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20. Oltiburchakli m untazam  piramida asosining tomoni 
va p iram idaning balandligi 8 d m  b o ‘lsa, kichik diagonal 
kesimning yuzi hisoblansin.

A) I 6 VT5 ; B) 16V3; Q 1 6 V 2 ;
D ) 16VTT; E) 8 Vl9 dm.
21. T o ‘rtburchakli m untazam  piram idaning balandligi 

/ 7 , asosining diagonali d  b o ‘lsa, uning hajmi hisoblansin.
\ \  £ h  .  ы  d h 2 .  d 2 h  .  d h 2 .  с ч  d 2 + h 2

12 ’ 4  ’ 6 ’ 6 ’ 3

22. Uchburchakli m untazam  piramida asosining to m o ­
ni a, balandligi h. Asosining bir tom onidan  qaram a-qarshi 
qirraga perpendikulyar tekislik o ‘tkazilgan. Hosil qilingan 
kesimning yuzi hisoblansin.

A) | ( o 2 +  А2) ;  В) у  0AV2 ; С) |оА>/3 ; D) jflAV2 ;

ъ щ Ь -
23. Piram idaning asosi teng yonli uchburchak  va uning 

tom onlari  10, 10 va 12 sm. P iram idaning yon yoqlari asos 
tekisligi bilan 45° li burchak tashkil qilsa, uning balandligi 
topilsin.

A) 7; B) 3; C) 4; D ) 5; E) 2 sm.

24. P iram idaning asosi — asosi 6 sm, balandligi 9 sm 
bo ‘lgan teng yonli uchburchakdan  iborat. Piram idaning 
yon qirralari o ‘zaro teng va 13 sm b o ‘lsa, piramidaning 
balandligi topilsin.

A) 16; B) 8; C) 14; D) 12; E) 10 sm.

25. P iram idaning balandligi # g a  teng. Uning asosiga 
parallel tekislik o ‘tkazilgan. Agar kesimning yuzi asos
yuzining j  qismini tashkil qilsa, piramida uchidan kesim-
gacha b o ‘lgan masofa topilsin.

A) ^ ; B )  ^ ; C )  D)  Я Т З ; Е )  Hj5  .
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26. M untazam  to ‘rtburchakli piramidaning yon yoqlari 
asos tekisligi bilan bir xil burchak  tashkil qiladi. Agar 
p iram ida  t o ‘la sirti yuzining asosi yuziga nisbati к  b o ‘lsa, 
yon yoqlarining asos tekisligi bilan tashkil qilgan bur- 
chagini toping. M asala A: ning qanday  qiym atlarida m a ’- 
noga ega?

A) a r c t g £>1;  В) a r c c o s - ^ ,  k>2\

C) a r c c o s k>2\ D) a r c t g k > \\

E) a r c s i n ^ ^ ,  k>2.

27. P iram ida asosidagi rombning kichik diagonali d, 
o ‘tkir burchagi a .  Piramida asosidagi ham m a ikki yoqli 
bu rchak la r /3 b o ‘lsa, uning hajmi hisoblansin.

A) ±</3tg2a-sin2/S; B) ^ 3t g f  - c o s f ;

C) | * / 3sin2a • tg3; D) ^ d 3c t g |  - c o s | t g ^ ;

E) </3t g f  tg/3.

28. Uchburchakli m untazam  piram ida uchidagi yassi 
burchagi 90°. Piramida yon sirtining yuzi va asosi yuzining 
nisbati topilsin.

A) 2:3; В) Л ; С) Л : Л ; D ) Л ; E) 5:7.

29. M untazam  piramida asosidagi k o ‘pburchak ichki 
burchaklarining yig‘indisi 720°. Agar p iram idaning yon 
qirrasi / b o ‘lib, uning balandligi bilan 30° li burchak tashkil 
qilsa, p iram idaning hajmi hisoblansin.

A) 2/=; B) i ; C )  D )  f s  E)

30. T o ‘r tb u rch ak l i  m u n ta z a m  p ira m id a  asosin ing  
tom oni uning yon qirrasiga teng bo'lib, a  ga teng. Piramida 
to ‘la sirtining yuzi hisoblansin.
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А) а2(1+л/7) . B) a2(l+V3) . С) а2(л/2+1) .

D ) a 2(-/S+3) . Е) аа(1 + Л )

31. Uchburchakli m untazam  piramida asosining to m o ­
ni a, asosidagi ikki yoqli burchagi 60° b o ‘lsa, piramida to ‘la 
sirtining yuzi hisoblansin.

a \  3a2yf2 . d \  За2 . За2 V3 . rx\ a 2 -J3 . p \  2a2-J5
A) — 4— » B> - 4-»  C ) — 4— » D ) h ) — 4 “ -

32. Oltiburchakli m un tazam  piram idaning apofemasi 
/, asosidagi ikki yoqli burchagi 60° b o ‘lsa, p iram ida t o ‘la 
sirtining yuzi hisoblansin.

A ) | / 2V 5 ; B) j / 2V 2 ; C ) M ; D ) 3 ^ 3 ; E ) M .

33. P iram ida asosidagi uchburchakn ing  tom onlari  a, a 
va b b o ‘lib, piramida yon qirralarining har biri asos tekisligi 
bilan 60° li burchak tashkil qiladi. P iram idaning hajmi 
hisoblansin.

a  \  (o 2 + b2)-j2  .  a 2b43  . г л\  ab2j 3  .  г л л  o b 2-j3  .
л * ю  » w  п  »

Е)

4 ’ '  12 ’ 7 12 ’ 7 12
ab2yf2

6 •
34. Uchburchakli m untazam  piramida asosining to m o ­

ni 1 sm, yon sirtining yuzi 3 sm 2 b o ‘lsa, piramidaning hajmi 
hisoblansin.

A) B) C ) D) ў - ;  E) H  SnV.

35. P ira m id a n in g  asosi — diagonali  с ga ten g  va 
diagonallari orasidagi burchak  60° b o ‘lgan to ‘g‘ri to ‘rtbur- 
chakdan iborat. Piramidaning yon qirralaridan har biri asos 
tekisligi bilan 45° li burchak tashkil qiladi. P iram idaning 
hajmi hisoblansin.

д \  с2л[3 . c3V2 . c 3 . f-v\ c2yp3 . p \  c3V2
A) " 2 4 " ’ В ) " 1 Г ’ С )  6 " ’ D ) " l4 ” ’ E)  ~ Г ’
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36. Uchburchakli p iram idaning yon qirralari juft-juft 
perpendikulyar va mos ravishda, V70 , V99 va Л 2 6  sm 
ga teng. Piram idaning hajmi hisoblansin.

A) 42 V3; B) 35 V ? ; C) 21 V55 ; D) 21 V33 ;
E) 42л/ГГ sm 3.

37. U chburchakli m un tazam  piramida asosining to ­
m oni a va yon yoqlari asosiga 45° li burchak ostida og‘ma 
b o ‘lsa, p iram ida to ‘la sirtining yuzi topilsin.

38. T o ‘rtburchakli piramidaning asosi — o ‘tkir burchagi 
30° b o ‘lgan rom bdan iborat. Piramida yon yoqlarining 
har biri asos tekisligi bilan 60° li burchak tashkil etadi. 
Agar rombga ichki chizilgan aylananing radiusi r  b o ‘lsa, 
p iram ida to ‘la sirtining yuzi hisoblansin.

A) I 6 r 2; В) 2 4 r2; C) 18 r 2; D) 22 r2; E) 32 r2.

39. Uchburchakli m untazam  piram idaning yon qirrasi 
/, balandligi h. Uning asosidagi ikki yoqli burchak topilsin.

40. n burchakli m untazam  piram ida asosining yuzi Q 
b o ‘lib, p iram idaning ha r  b ir  yon yog‘i balandlik bilan у  
burchak tashkil qiladi. Piramida t o ‘la sirtining yuzi hisob­
lansin.

fl2V3 . m  <72V3(V2+1) . fl2V 2(V 2+ l)  .
a ’ 4 ------------------ с-------- >

A) arccos ^ ; B) arcsin ; C) 2arctg у ;

D) arcsin

Q (l+s in  у?) 
siny)

0 ( l+ c o sy ) )
siny?
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41. Uchburchakli m untazam  kesik piramida asoslari­
ning tomonlari a  va b{a>b), yon qirralari asos tekisligi 
bilan a b u rc h a k  tashk il  q ilad i.  P ira m id a n in g  hajm i 
hisoblansin.

A) l ^ s i n l c z ;  B) ^ o 3cos2a; C) (o3-Z>3)tga;

D )  | ( a , - 6 3)cosa; E) ^  (o!- 6 3)ctga.

42. P iram idaning asosi gipotenuzasi c, o ‘tkir burchagi 
a b o ‘lgan to ‘g‘ri burchakli uchburchakdir. Piram idaning 
barcha yon qirralari asos tekisligiga bir xil/S burchak ostida 
og‘ma b o ‘lsa, p iram idaning hajmi hisoblansin.

A) y  cos2ct • t$3; B) ^  s in2a • t^3; C) sin2o: • ctg3;

D) y  5‘п2а * tg/9; E) у  cos2a  • tg/3.

43. Piramidaning asosi — gipotenuzasi c, o ‘tkir burchagi 
a b o ‘lgan to ‘g‘ri burchakli uchburchakdir. P iram idaning 
ham m a yon qirralari asos tekisligi bilan bir xil,/? burchak 
tashkil qiladi. Piramidaning uchidan gipotenuzaga qarama- 
qarshi yassi burchak topilsin.

A) 180°-2/?; B) 90°-/3; С) 9 0 4 2 0 ;  D) Ц-]
E) 18O°-40.

44. T o ^ tb u rc h a k l i  m u n ta z a m  kesik p ira m id a n in g  
balandligi Я Ь о ‘НЬ, u piramidaning yon qirrasi va diagonali 
asos tekisligi bilan, mos ravishda a  v a 0  burchaklar tashkil 
qiladi. Piramida yon sirtining yuzi hisoblansin.

A) I  IPcosTfi  • tg21 ; B) ^  Я 21аЗ • sin21 ;

C ) i  H 1 л / з Т с о ? / ?  ; D) 2 Я 2с1аЗ V2 +  ctg2a  ;

E) 2 H- ct^3 Vl +  s in2 a •
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45. T o ‘r tbu rchak li  m u n ta z a m  kesik p ira m id a n in g  
balandligi tf, diagonali d  va asosidagi ikki yoqli burchagi 
a  b o ‘lsa, uning hajmi hisoblansin.

A) 2(d2- I P ) + H h i n l a ;  B) ^ ( 2 ( d 7- H 2)sm2a);

C) ( (H 2- d 2)ctg2a)\  D) (2(d2- H 1)H 4 g 2a)',

E) (3,(d2- H 2) + 2 H 2ctg2a).

46. T o 'r tb u rc h a k l i  m u n ta z a m  kesik p ira m id a n in g  
asoslari tom onlari  а \ а  b o ‘lib, yon yog‘i asos tekisligi 
bilan у burchak tashkil qiladi. Kesik piramida toMa sirtining 
yuzi hisoblansin.

fl3( 3 + 4 s i n y )  2 fl2( l + 2 c o s y )  a 2( l + c o s y )

' c o s 2 у  ’ ' c o s  у ’ 2  c o s  у  *

2 g 2( l + 2 s i n 2 y ) . a 2( 2 - c o s 2 y )
'  c o s 2 y  ’ 2 s in  у

47. T o ‘r tbu rchak li  m u n ta z a m  p ira m id a  asosin ing  
tom oni a, asosidagi ikki yoqli bu rchak  a .  P iram ida  
asosining tom oni orqali asos tekisligi bilan /3 burchak  
tashk il  q iluvch i tek is lik  o ‘tkaz i lgan . H osil  q i l ingan  
kesimning yuzi hisoblansin.

a 2 c o s 2( g + j8) a 2 s in (q + /3 )  a 2 s i n 2 a -co s /3
'  s i n a - s i n /3  ’ '  c o s  a - c o s /3 ’ '  s i n 2(a + /3 )  ’

a 2 c o s2 a - s i n /1 a 2 s i n ( « - ^ )
D ) s in 2(a+y3) ; E )  c o s  a  • c o s  ̂  •

48. T o ‘rtburchakli m untazam  piramidaning yon qirrasi 
/, q o ‘shni yon yoqlar orasidagi ikki yoqli burchaky3 b o ‘lsa, 
uning hajmi hisoblansin.

A) | / 3 cos22 y 3 - t g | ;  B) ^ / 3 sin2|  -ct^3;

, IR ^ Ctg4'COSy3 0
C) ^ / 3 S i n y 3 - t g f ; D) | / 3— | / 3sin2y3.

S in  ^
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49. Piram idaning asosi yon tom onlari  va kichik asosi 
o ‘zaro teng b o ‘lib, katta asosi a  va o ‘tmas burchagi a  
boMgan trapetsiyadan iborat. P iram idaning barcha yon 
qirralari asos tekisligi bilan bir xil,/? burchak tashkil qiladi. 
Piram idaning hajmi hisoblansin.

a 3 s in 3 g-tg/? a 3 sin / H g 2a  a 3 c o s g  tg^

12cos3( 1 8 0 ° - ^ )  ’ 4 c o s 2(a+y))  ’ 4 ( l + s i n a )  ’

, , 3 . 2
r-x a J sin a  . C x a  sin a-t$3 

D )  “ W E )  . 2  cos?-”

1 2 -§ . S IL IN D R

12.1. Asosiy tushunchalar va tasdiqlar

Silindr  ikkita parallel tekislik orasida joylashgan va bu 
tekisliklardan biridagi doirani kesib o ‘tadigan ham m a 
parallel t o ‘g ‘ri ch iz iq la r  kesm alaridan  tashkil topgan  
jismdir. Silindrning yasovchilari uchlari  shu doiraning 
aylanasida yotgan kesmalardir. Silindrning sirti silindr asos- 
laridan — parallel tekisliklarda yotgan ikkita doiradan va 
yon sirtidan iborat. Yasovchilari asos tekisliklariga pe r­
p e n d ik u ly a r  s i l in d r  t o ‘g ‘ri 
silindr b o ‘ladi (12.1-chizma).
Chizmada: a  va a '  — parallel 
tekisliklar, XX '  k e sm a la r  — 
yasovchilar, K, tC doiralar — 
silindrning asoslaridir.

Silindrning radiusi  un ing  
asosining radiusi, balandligi  
silindr asoslari tekisliklari o ra­
sidagi m asofadan iborat. Si­
lindrning o ‘qi  uning asoslari- 12.1-chizma.
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B \ Т А ,
Я

Я

В
^  -4

^ i7?">
I  (9 J

А
ning m arkazlaridan o ‘tuvchi to ‘g‘ri 
ch iz iqd ir .  S il ind rn ing  o 'q  kesim i  
uning o ‘qi orqali o ‘tuvchi kesimdan 
iborat.

С 2kR A

12.2-chizma.

1. Agar silindr asosining radiusi OA=R, yasovchisi 
А А = Н Ъ о ‘\$& (12.2-chizm a), silindr yon sirtining yuzi

(asos aylanasi uzunligi bilan balandligining ko‘paytmasiga 
teng).

2. Silindr to ‘la sirtining yuzi uning yon sirti va asoslari 
yuzlarining yig'indisiga teng:

S  = Syo+ 2 S ^ = b i R  • Я + 2 л /? 2= 2я /? (Я + /? ) .  (12.2)

3. Silindrning hajmi asosining yuzi bilan balandligi­
ning ko‘paytmasiga teng:

1. Silindrning o ‘q kesimi kvadratdan iborat va uning 
yuzi Q bo‘lsa, silindr asosining yuzi hisoblansin.

( 1 2 . 1)

(12.3)

12.2. Mavzuga oid masalalar
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2. Silindrning balandligi 8 dm , asosining radiusi 5 dm. 
Silindrning o ‘qiga parallel tekislik shunday o ‘tkazilganki, 
kesimda kvadrat hosil b o ‘lgan. Bu kesimdan silindrning 
o ‘qigacha b o ‘lgan masofa topilsin.

A) 3; B) 4; C ) 2,5; D) 5; E) 3,5 dm.

3. Silindr asosi yuzining o ‘q kesimi yuziga nisbati л :4  
kabi. 0 ‘q kesim ning diagonallari orasidagi bu rchak  to ­
pilsin.

A) f ; B) f ; C )  f | ;  D) f ; E) f .

4. Silindr to ‘la sirtining yuzi 62 sm 2, yon sirtining yuzi 
30 sm2 b o ‘lsa, silindrning balandligi topilsin.

A) 8 ; B) 16,. C) 24 . D) J 5  . E) IS
■Jjt y jn  -Jn  4 л/я  >/я

5. Silindrning o ‘qiga parallel qilib, o ‘qdan a uzoqlikda 
kesim o ‘tkazilgan. Kesim silindrning asosidagi aylanadan 
a  radianga teng b o ‘lgan yoyni ajratadi. Agar kesimning 
yuzi ^ Ь о Ч за ,  silindrning hajmi topilsin.

A) B) C ) jcaStga;  D) E) 4 ^ .z sina z a cosa cosa ’ z sina

1 2 .3 .M avzuga oid m asalalarning yechim lari

AA XB XB  -  kvadrat, =  Q.

5acosh i s o b l a n s i n  (12.3.1-chiz- 
ma).

ning radiusi OA=.fl b o ‘lsa, asosining 
yuzi b o ‘ladi. AA^B^B o ‘q

В

12 .3 .1 -ch izm a.
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kesim kvadrat b o ‘lganligidan, A A = A B  yoki N = 2R.  U 
holda, o ‘q kesim ning yuzi Q = 2 R -  H = 4 R 2 b o ‘ladi va

Javobi: C).

2. B e r i l g a n .  A B { —  s i l in d r ,  OOJI ( P P l Q Q i) i 
PP\Q Q X —  kvadrat, 0 0 , = 8  dm , R=5  dm.

O K  t o p i l s i n  (12.3.2-chizma).

asosan, 0 K =  y/OP2 -  P K 2 = л/52 -  4 2 = 3  dm  ekanligini 
olamiz.

Javobi: A).

3. B e r i l g a n .  AB^ — silindr, = я :4

L A K B  t o p i l s i n  (12.3.3-chizma).

Y e  с h i 1 i s h  i. Z.AKB=a, O A = R  belgilashlarni kirita- 
miz. A A K B  teng yonli va A K = B K  boNganligidan, OK  
balandlik  ham  m ediana, ham  bissektrisa b o ‘ladi. D e- 
m a k ,  L A K O = ^ .  T o ‘g ‘ri b u r c h a k l i  & AK O  d a n

boMadi.Dem ak, silindr asosining yuzi S=

Y e c h i l i s h i .  О markazni PQ  
vataming Z5 va (2 uchlari bilan tu- 
tashtirsak, A O P Q  teng yonli b o ‘ladi: 
O P = O Q = R . О nuqtadan  kesimga- 
cha masofa PQ  ga o ‘tkazilgan OK  
perpendikulyarning uzunligiga teng. 
O K  kesma & OPQ  ning medianasi 
ham  b o ‘lganligidan, PK=KQ. Beri- 
lishiga ko‘ra, PPXQQ X — kvadrat va 
/>()=/>/>, =  8 d m  va, dem ak , PK=
= \  PQ=4  dm. Endi to ‘g ‘ri burchakli12.3.2-chizma.
ts.OPK  d a n  P ifa g o r  te o re m a s ig a
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s i n g = M -  Л AK=_  R

sin?-2 A K  A K  

shi kelib chiqadi. Silindr o ‘q2k

bo 'li-

ning diagonali A B = 2 A K =

q kesimi- 
_  2 R

s in f  
2

va

uning yuzi S ^  = \ d 2= = ~ { A B l)2=

1  _ Ж  -  2/?2
2 e:„ a  - 2a  . Silindr asosining

S i n — sui
\ Z / z

yuzi S aso= n R 2. B er ilgan iga  k o ‘ra 

^  •5'. = я :4 ,  shu sababli a  ga nisbatan

12.3.3-chizma.

*ococ _  TlR2 x

x sin2 у  =  у  , sin2 у  =  у  tenglamani olamiz. Bu yerdan

. a _  1 . a  _  я  . _  л 
s i n  2 T P  2 4 ’ 2 •

Javobi: B).

4. B e r i l g a n .  AB^ — s i l in d r ,
^  =62 sm 2; Syon =  = 30  sm 2.

Я  t o p i l s i n  (12.3.4-chizma).

Y e c h i l i s h i .  Silindr to ‘la sirti­
ning yuzi va yon sirtining yuzi hisob- 
lanadigan (12.2), (12.3) formulalar- 
dan foydalanib, quyidagi tenglamalar 
sistemasini tuzamiz:

2R

B,

\ 2 л  R H  + 2 л  R 1 = 6 2 ,  
\ 2 л К Я  = 30. 12.3.4-chizma.

В  ‘  J

Natijada
30 +  2 n R 2 =  62 

2jzR H  =  30
x R 1 =  16, 
n R H  =  15
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Javobi: D).

5. B e r i l g a n . / Ц  — silindr, 0 0 ^ ( A A xB^B). S MxBlB =S, 

U A C B = a, O K ± (A A lB ]B), OK=a,

Қ  h i s o b l a n s i n  (12.3.5-chizma).

Y e c h i l i s h i .  O A = O B = R , AA X = B B { = H belgilashlar­
ni kiritamiz. t^AOB — teng yonli va / .A O B = a  markaziy 
b u r c h a k d a n  ibo ra t .  A A O B  n ing  asosidagi L B A O =

= A A B O =  l8°2~ - =  90° -  у  b o ‘ladi. Sinuslar teoremasi-

AB _  OB 
ga asosan, ^  ~  s m f w - f j ' У

Silindr asosining radiusini O K =a
orqali ifodalaymiz:

U holda AB=  = 2a  - t g f  .

E nd i A B B XA X to ‘g‘ri to 'rtburchakning 
balandligini hisoblaymiz:balandligini hisoblaymiz:

12 .3 .5 -ch izm a.
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Dem ak, silindrning hajmi:

2 a s i n 5 .  s i n a  •
2

Javobi: E).

1 2 .4 . M ustaqil yechish uchun m asalalar

1. Silindr asosining radiusi r, o ‘q kesimining diagonali 
d  b o ‘lsa, o ‘q kesimning yuzi hisoblansin.

A) h J d 1 -  3r2 ; B) ryld2 -  2 r 2 ; C) 2/-Vd2 -  4 r 2 ;
D) 2dyld2 -  4 r 2 ; E) 2/‘V4r2 -  3 r2 .

2. Silindr o ‘q kesim ining  diagonali d  b o ‘lib, asos 
tekisligiga a  burchak  ostida og‘ma b o ‘lsa, silindr yon 
sirtining yuzi hisoblansin.

A) )^7id2 c tga; B) ^ n d 1 со$>2а\ C) y ^ ^ 2tg2a:;

D) ^JT^2 sin2cc; E) n d 2cosa.

3. Silindrning balandligi 16 sm, asosining radiusi 10 
sm. Silindrning o ‘qiga parallel kesim o ‘tkazilgan va u 
o ‘qdan  60 m m  uzoqlikda yotadi. Kesimning yuzi hisob­
lansin.

A) 216; B) 208; C ) 256; D) 196; E) 160 sm 2.
4. S il ind rn ing  o ‘qiga paralle l  tekislik  o ‘tkazilgan. 

Tekislikning silindr asosi bilan kesishish chizigh aylanani 
m :n kabi nisbatda b o ‘ladi. Agar kesimning yuzi 5 b o ‘lsa, 
silindr yon sirtining yuzi hisoblansin.

Д )  : - ^ т Л т < п ) ;  В)
s m - ^ -

m + n

n S n  .

m + n n

S ( m + n )

\b — I.Isra ilo v , Z .P a sh a y e v 241



5. Silindr asosining yuzi Q va o ‘q kesimining yuzi M  
b o ‘lsa, silindr to ‘la sirtining yuzi hisoblansin.

A) 2 М + л  Q; B )n M + 2 Q ;  C) ^ 2 ;  D ) J W + W ;

E) VA/2 +  2Q2 ■

6. Silindr yon sirtining yuzi un ing  to ‘la sirti yuzining 
yarmiga teng. Silindr o ‘q kesimining diagonali d  b o ‘lsa, 
uning yon sirti yuzi hisoblansin.

A) m / 2+ 2 ;  В) я</2; С) 2sf - ; D) ; E) .

7. Silindrning asosida uzunligi a  boMgan vatarcr katta- 
likdagi yoyga tiralgan. Silindrning o ‘q kesimi kvadratdan 
iborat b o ‘lsa, uning hajmi hisoblansin.

a  \  4 я д 2 .  R x п а 1 л а 2 _ 2 л а 2 я д 2

'  s in 2 a  ’  ̂ co s21  ’ '  s in 21  ’ '  cos^a  > 1 + s in a  •

8. Silindrning balandligi 15 sm, asosining radiusi 5 sm. 
Uzunligi 17 sm boMgan A B  kesmaning uchlari  silindr 
asoslarining aylanalarida yotadi. Shu kesmadan silindrning 
o ‘qigacha b o ‘lgan masofa topilsin.

A) 6; B) 4; C) 2; D) 3; E) 2,5 sm.

9. Silindr o ‘q kesimining diagonali asosining diam et- 
ridan 25% uzun. Agar silindr asoslarining markazlari o ra ­
sidagi masofa 18 sm b o ‘lsa, uning yon sirtining yuzi hisob­
lansin.

A) 432 л ;  B) 360 я ;  С) 448 л ;  D) 396 л ;  E) 460 л .

10. Silindrning yon sirti 50 л .  Agar uning yon sirti 
asoslari yuzlarining yig‘indisiga teng b o ‘lsa, silindrning 
hajmi hisoblansin.

A) 90 л ;  В) 125 л ;  С) 120 л;  D) 96 л ;  Е) 144 л.
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11. Silindr o ‘q kesimining yuzi Q. Asos radiusining 
o ‘rtasidan silindrning o ‘qiga parallel o ‘tuvchi kesimning 
yuzi hisoblansin.

A) f ; B )  M ; C )  М ; П )  M ; E )  M .

12. Silindr o ‘q kesimining yuzi Q. Silindrning o ‘qiga

parallel va undan asos radiusining д qismiga teng uzoqlikda 
o ‘tuvchi kesimning yuzi hisoblansin.

A) 5 ^ ; B )  M ; C )  2 ^ E ; D )  6 Ж ; Е )

13. Silindrning yasovchisi 4 dm , asosining radiusi 29 
sm. Silindrning o ‘qiga parallel o ‘tuvchi kesim kvadrat 
shaklida b o ‘lsa, o ‘qdan  shu kesimgacha b o ‘lgan masofa 
topilsin.

A) 21; B) 18; C) 24; D) 20; E) 12,5 sm.

14. Silindr o ‘q kesimining yuzi Q. Shu kesimning bitta 
yasovchisi orqali o £q kesim bilan 60° li burchak tashkil 
etuvchi kesimning yuzi hisoblansin.

A) 0,25 0 ;  B) 1,25 Q- C) 1,5 Q- D) 0,5 (2; E) 0,75 Q.

15. Silindr o ‘q kesimining yuzi Q. Shu kesim bilan 45° 
li burchak  tashkil etuvchi kesimning yuzi hisoblansin.

A ) M ; B ) M ; C ) M ; D ) e ; E ) M l .

16. Silindr o ‘q kesimining yuzi Q. Silindrning o ‘qiga 
parallel b o ‘lib, asosining aylanasidan 90° li yoyni ajratib 
o ‘tuvchi kesimning yuzi hisoblansin.

A ) 5 f ; B ) ^ ; C ) M . D ) M ; E ) M .
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17. Silindr o ‘q kesimining yuzi Q. Silindrning o ‘qiga 
parallel b o 6lib, asosining aylanasidan 120° li yoyni ajratib 
o 'tuvchi kesimning yuzi hisoblansin.

A ) M 5 ; B ) | ; C ) M ; D ) M ; E ) M .

18. S ilindrn ing  yasovchisi orqali o ‘zaro  p e rp e n d i­
kulyar b o ‘lgan ikkita kesim  o ‘tkazilgan. Bu kesim lar-  
n ing yuzlari 45 d m 2 va 2 m 2 b o ‘lsa, o ‘q kesim ning  yuzi 
h isoblansin.

A) 205; B) 210; C) 216; D) 196; E) 180 d m 2.

19. Silindrda o ‘tkazilgan ikkita kesim o ‘zaro perpen­
dikulyar va ularning kesishish chizig‘i — silindrning o ‘qiga 
parallel. Shu chiziq bitta kesimni yuzlari 77 d m 2 va 27 
d m 2 b o ‘lgan qismlarga, ikkinchi kesimni esa yuzlarining 
nisbati 7:33 kabi b o ‘lgan qismlarga ajratadi. Silindr o ‘q 
kesimining yuzi hisoblansin.

A) 144; B) 96; C) 80; D) 130; E) 120 d m 2.

20. Silindrning yasovchisi orqali ikki/ Ц /?, Z? v a / Ц  С, С 
kesim o ‘tkazilgan va u lar orasidagi burchak 60°. Kesim- 
larning yuzlari mos ravishda 420 sm 2 va 1 d m 2 b o ‘lsa, 
B C C lBl kesimning yuzi hisoblansin.

A) 296; B) 380; C ) 360; D) 344; E) 320 sm 2.

21. Silindrning balandligi 15 sm, asosidagi aylananing 
radiusi 5 sm  b o ‘lib, /45=17 sm kesmaning uchlari silindr 
asoslarining aylanalarida yotadi. A B  kesma va silindrning 
o ‘qi orasidagi masofa topilsin.

A) 4; B) 2; C) 3; D) 2,5; E) 1,5 sm.

22. Silindr asosining yuzi 36 я  sm 2, uning o ‘q kesimi 
kvadratdan iborat. Silindr yon sirtining yuzi hisoblansin.

А) 144л;  В) 120л ;  С) 156л ;  D) 136л ;  Е)  1 3 4 л 5 т 2.
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23. Silindr yon sirtining yuzi uning to ‘la sirti yuzining 
yarmiga teng. Silindr o ‘q kesimining diagonali d  b o ‘lsa, 
silindr to ‘la sirtining yuzi hisoblansin.

A) \ n d \  B) C) \ n d \  D ) \ n d \  E)

24. Silindr o ‘q kesimining diagonali asosining radiusidan 
5,2 marta katta. Silindr yon sirtining yuzi 120 я  sm 2 b o ‘lsa, 
uning to ‘la sirti yuzi hisoblansin.

A) 180; B) 160; C) 144; D) 145; E) 120 sm 2.

25. Silindr asosining yuzi S, uning o ‘q kesimi diago- 
nallarining kesishish nuqtasida silindrning yasovchisi 60° 
li burchak ostida ko‘rinayapti. Silindr yon sirtining yuzi 
hisoblansin.

A) f  s V 2 ; B) j S V a ; С) I  s V 3 ; D ) f  S V 3 ;

E) fsV2.
26. Silindrning balandligi 6 dm , asosining radiusi 5 

dm. Л 5 = 1 0  dm  kesmaning uchlari har xil asoslarning 
aylanalarida yotadi. ЛВ  kesma va silindrning o ‘qi orasidagi 
eng qisqa masofa topilsin.

A) 3,5; B) 5; C) 3; D) 4; E) 2,5 dm.

27. Silindrning o ‘q kesimi — kvadrat va uning diagonali 
3 V2 m b o ‘lsa, uning yon sirti yuzi hisoblansin.

A) 9 я ;  B) 8 я ;  С) 12 я ;  D) 10 я ;  E) 15 я  m 2.

28. Silindrning yon sirti tekislikka yoyilganda kvadrat 
hosil boMadi. Kvadratning tomoni a b o ‘lsa, silindrning 
hajmi hisoblansin.



29. Silindrning balandligi h  b o ‘lib, silindr yoyilmasining 
diagonali yasovchi bilan 60° li burchak  tashkil qiladi. 
Silindrning hajmi hisoblansin.

30. Silindrning o'qiga parallel kesim o ‘tkazilgan. Silindr 
asosining radiusi r, balandligi h, kesim bilan ajratilgan kichik 
yoyning kattaligi 120°. Silindr kichik q ism ining hajmi 
hisoblansin.

А) | г А 2( 4 л - л / 3 ) ;  В) f r 2/!; С) f  гй2 ; D ) f r 2h -

E) f r 2A.

31. S ilindr  quyi asosining m arkaz idan  o ‘tkazilgan 
tekislik asosga a  burchak ostida og‘ma. U yuqori asosni 
uzunligi b b o ‘lgan vatar orqali kesib o ‘tadi va kattaligi y3 
b o ‘lgan yoyni ajratadi. Silindrning hajmi hisoblansin.

32. T om oni a b o ig a n  m untazam  uchburchakn ing  ik­
kita uchi — silindr pastki asosining aylanasida, uchinchi 
uchi esa silindr yuqori asosining aylanasida joylashgan. 
Uchburchak tekisligi silindrning yasovchisi bilan a  burchak 
tashkil qiladi. Silindr yon sirtining yuzi hisoblansin.

A x ttfl2ctga(4-3cos2 a) . DX rtti2tga(3-4cos2 a) .
4 ’ 4 »

яд2 sin 2a(l-2sin2 « ) . яд 2 cos 2a .

A) ^ А 5; B) ^ A J ; С) л  • A3; D) E) | А 3Л.

A) В) ^̂  s in2a • tg3; 

J tb l . tg2a-sin /3

8
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13-§. KONUS VA KESIK KONUS

1 3 .1 . A sosiy tushunchalar va tasdiqlar

Konus to ‘g‘ri burchakli uchburchak­
ning kateti atrofida aylanishidan hosil 
b o ‘lgan jism. T o ‘g ‘ri burchakli ASO A  
o ‘zining S O  kateti a trofida (tevaragi- 
da) aylansa, u c hbu rchakn ing  SA  g i­
potenuzasi konusning yon sirtini, OA 
kateti — konusning asosi b o ‘lgan do i­
rani chizadi. S  nuqta  konusning uchi  
(13.1 -ch izm a), SA gipotenuza — konus­
n ing  yasovchisi, O A = R — konus asosi­
n ing  radiusi, S O  katet — konusn ing  ba-  
landligi va konusning simmetriya  o ‘qi b o ‘ladi. K onus­
ning yasovchisi S A = l  b ilan , balandligi S O = H  bilan 
belgilanadi. K onusn ing  balandlig idan o 'tkaz ilgan  tekis­
lik kesim da teng  yonli A A S B  hosil qiladi, u konusning 
o ‘q  kesimidan  iborat.

Agar konusning yon sirtini bitta yasovchi b o ‘yicha kesib, 
tekislikka yoysak, konusning yoyilmasini hosil qilamiz. 
Yasovchisi /, asosining radiusi R  b o 'lg an  konusn ing  
yoyilmasi radiusi /  va yoy uzunligi 2 л R  boMgan doiraviy 
sektordir, uning yuzi konus yon sirtining yuziga teng.

1. K onus yon sirtining yuzi:

13.1-chizma.

3уогГЛ ' R ' l> (13.1)

bu yerda / — konusning yasovchisi, R — konus asosining 
radiusi.

2. Konus to ‘la sirtining yuzi:

y a m

S = R R l+ R R 2= n R  (/+/?). (13.2)
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3. Konusning hajmi:

Қ  =  ± я Л 2 Я  (13 .3)

Я — konusning balandligi.
Konusning asosiga parallel va 

u b i la n  k e s ish a d ig a n  tek is lik  
o ‘tkazilganda tekislik konusni do- 
ira b o ‘ylab kesadi. Kesik konus — 
konusning asosi va unga parallel 

tekislik bilan kesilgan qismidir (13.2.-chizma). Chizmada: 
ЛЛ, — kesik  k o n u s n in g  yasovch is i ,  0 0 ,  =  # — kesi k 
konusning balandligi, O A = R  va OxA x= r  kesik konus 
asoslarining radiuslari.

4. Kesik konus yon sirtining yuzi:

5  =  'yo n
P'+ PL . l

yoki
R = 2 n R ,  Р2=2л г  

bo ‘lishini hisobga olsak,

S ^ x ( R + r ) l .

5. Kesik konus to ‘la sirtining yuzi:

(13.4)

(13.5)

(13.6)

yoki
^ ^ y o n + ^ y u . a s + ^ q - a s

S ^ n i R + ^ l + n R ' + n r 2.

6. Kesik konusning hajmi:

^  + ЛГ +  Г’)

formula b o ‘yicha hisoblanadi.
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1 3 .2 . M a v z u g a  d o ir  m a s a la la r

1. Konus asosining radiusi R  b o ‘lib, uning o ‘q kesimi 
esa to ‘g‘ri burchakli uchburchakdan  iborat. Kesik konus 
o ‘q kesimining yuzi hisoblansin.

2. Konusning balandligi h ga teng. Agar kesimning yuzi 
konus asosining yuzidan to ‘rt m arta kichik b o ‘lsa, kesim 
asosdan qanday uzoqlikda o 'tish i kerak?

3. Konus asosining radiusi R, konusning uchidan  kesim 
o 'tkazilgan b o ‘lib, kesim asos tekisligi bilan 60° li burchak 
tashkil qiladi va asosidagi 120° li yoyni ajratadi. 0 ‘tkazilgan 
kesimning yuzi hisoblansin.

А ) | л ! Л ;  В ) Л гЛ ; С )  D) | л 2; E)

4. Konusning balandligi 4, yasovchisi 5 b o ‘lsa, konus 
yoyilmasining burchagi kattaligi hisoblansin.

A) 150°; B) 186°; C) 204°; D) 196°; E) 216°.

5. K onusn ing  t o ‘la sirti л 5  kvadrat birlikka teng, 
konusning yoyilmasi esa burchagi 60° ga teng boMgan d o ­
iraviy sektordan iborat. Konusning hajmi hisoblansin.

\  \ ttS-JSS . 7tS . 7tS-j5S . гхл xSyTS . ex 7tS-j3S
A )  , В ) у , С )  2 |  » l ) '  21 ’ 14

6. Konus asosining markazidan yasovchisigacha bo ‘lgan 
masofa d, yasovchi va konusning balandligi orasidagi 
burchak a  b o ‘lsa, konus to ‘la sirtining yuzi hisoblansin.

* \ 2nd  tgg . n x  2jid^ , z*i\ n d 2 .
;  1+sin a  ’ ’ 1 + co sa  ’ '  1 + co sa  ’

A) f - ;  Ъ )Ю -  С) I Л 2; D) 2/?2; E) 1,5 Л 2.

A) §  А; В) I  A; C) f  A; D) f ;  E) \ h .
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7. Kesik konus asoslarining radiuslari R  va r. Kesik 
ko n u sn in g  ikk ita  yasovch is i  o rqa l i  u n i ng  asosidagi 
aylanadan 90° li yoy ajratuvchi kesim o ‘tkazilgan. Bu kesim 
asosning tekisligi bilan 60° li burchak tashkil qilsa, uning 
yuzi hisoblansin.

A) гЧ -f f ;  В) Я - / Р ;  C ) /•«; D) r 4 W 7 7  ■
E) .

8. Kesik konus o ‘q kesimining diagonali d  b o ‘lib, 
konusning pastki asosi bilan a  burchak, yasovchisi bilan 
90° li burchak tashkil etadi. Kesik konus yon sirtining 
yuzi hisoblansin.

A) jrt/2 s ina; В) л*/2 cosa; C) 7zd2s\n2a\ D) n d 2\ga\
E) n d 2.

9. Kesik konus asoslarining radiuslari R  va r, yasovchi 
esa asos tekisligi bilan 45° li burchak tashkil etadi. Kesik 
konusning hajmi hisoblansin.

D ) ; E) л(Д33~ ''’ ) .

13 .3 . M avzuga oid m asalalarning yechim lari

1. B e r i l g a n .  — konus, 
AiSyli?— to ‘g‘ri burchakli, OA=R.

S^SAB h i s o b l a n s i n  (13.3.1- 
chizm a).

Y e c h i l i s h i .  Konusning o ‘q 
A kesimi teng yonli to ‘g ‘ri burchakli 

&.SAB dan  iborat. Shuning uchun , 
L S A B =  l .SB A = A 50. S O  balandlik-13 .3 .1-ch izm a.
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ni o ‘tkazsak, teng yonli A S A O  ni hosil qilamiz, chunki 
/ .5 /40= 45° . Dem ak, SO = O A = R .  U holda

5  = t A B S 0  = t 2 R R  = R2
ASAB  2 2

2. В e r i 1 g a n. S A B — k o n u s ,  S O l A B ,  S O = h ,  
AB, 5 = 2  • 5 .kcs.

0 0 ,  t o p i  Is i n  (13.3.2-chizma).

Y e c h i l i s h i .  Berilishiga ko‘ra, 
kesim asosga parallel boMganligidan, 
Д 5 0 / 4 ~ Д 5 0 1/41 b o ‘ladi va o ‘xshash

uchburchaklar uchun =  
proporsiyani yozamiz. Ikkinchi to -  
m ondan, 5as= 2 5 kes yoki л  • 0 A 2= 
= 2 л 0 1 A? . U holda 0 Л = 2 0 |Л | va

OA
O A

=  2 Shartga k o ‘ra, S O = h ,

13.3.2-chizma.

5 0 , = 5 0 -  O O ^ h - x ,  x = 0 0 r  Bu 
ifodalami proporsiyaga keltirib qo‘y-

sak, ” =2 ,  2 h - 2 x = h ,  2 x = 2 h -

h=h\ x=  ^  . Dem ak, 0 0 ,  =  ^  .

Javobi: D).

3. В e r i 1 g a n. S A B  — k o n u s ,  S S A B  —  k e s i m,  
/ . 5 0 0 = 6 0 ° ,  и Л О = 1 2 0 ° ,  0 A = 0 B = R .

5 kes h i s o b l a n s i n  (13.3.3-chizma).

Y e c h i l i s h i .  Л nuqtani aylanada tanlab va Л nuqta- 
dan boshlab aylananing ^ qismini olib, и Ж 5 = 1 2 0 °  yoyni 
ajratamiz. /4 va 0  nuqtalarni aylana markazi 0  bilan tu-
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tashtirib, L A O B =  120° va teng 
yonli Ъ АО В  ni hosil qilamiz. 
Berilish iga  k o ‘ra, t ^ S A B — 
teng yonli (SA = SB ).  U ning  
S  uch idan  S D l A B  o ‘tkazsak, 
u mediana ham  b o ‘ladi, y a ’ni 
AD=DB.  U ch  perpendikulyar 
haqidagi teo rem aga  asosan, 
O D ± A B  va / -SD O =60°.  Ke- 
simning yuzi S kes = ^ A B ' S D  
fo rm uladan  topiladi. A A O B  

A  teng  yonli va a A O B = \2 0 °
13.3.3-chizma. b o ‘lg a n l ig id a n ,  L A B O =

= Z .B A  0 =  |80°~12- -  = 3 0 ° .  

T o ‘g‘ri burchakli A O B D  dan: OD= OB  • s in30°=  ^  R, 
BD= OB  • cos30° R j 3  va A B = 2 B D = R j3 -

T o ‘g‘ri bu rchak li  A S O D  dan: ^  =cos60°, SD =  
R

OP 2 n 
cos 60° 1

2 . .
D em ak, kesimning yuzi Skes = A B  • SD =  2 V3 b o ‘- 

ladi.

Javobi: A).

4. B e r i l g a n .  SA B  — konus, S O l AB, 5 0 = 4 ,  5 4 = 5 .

a  t o p i l s i n  (13.3.4-chizma).

Y e c h i l i s h i .  T o ‘g ‘ri b u rchak li  A50v4 d a n ,  P ifagor 
teo rem as iga  asosan , ko n u s  asosin ing  rad ius in i  to p a -  
miz:

/ ? 2= / 2_ Я 2= 5 2 _ 4 2 = 9 )  л = 3
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A

13.3.4-chizma.

U holda konus asosi aylanasining uzunligi С=2я • 3= 6я  
bo‘ladi. Yoyilmada A A { yoyning uzunligi 6л  ga teng va 
&4=£4, = 5.

M a’lumki, 1° markaziy burchakka mos kelgan yoy-
,. . 2л/ _  Юл _  л  , , , ning uzunligi -^qT -  -^qT -  , u h o ld aa  gradusgamos

kelgan yoyning uzunligi ifodasini tenglashtiramiz: = 6л
va a = 6  • 360=216°.

Javobi: E).

5. B e r i l g a n .  SA B  —  konus, S = tzS ,  A S A { — sektor, 
^ A S A  =60°, SA=l.

Kk h i s o b l a n s i n  (13.3.5-chizma).

Y e c h i l i s h i .  Agar konus asosining radiusi R, baland- 
ligi H, yasovchisi / bo‘lsa, uning to ‘la sirti S = n R l+ j tR 2,

hajmi esa Kk= ^ л /?2 • H  formula bo ‘yicha hisoblanadi.
Konus yoyilmasining burchagi 60° bo‘lganligidan uning 

yuzi doira yuzining ^  qismiga teng, ya’ni agar doiraning 

yuzi Sd = л / 2 bo ‘lsa, Ssek= ^ n l 2 bo‘ladi. Ikkinchi tomondan,
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в
2nR

13.3.5-chizma.

sektorning yuzi konus yon sirtining yuziga tengdir: *Syon =

U holda konusning to ‘la sirti uchun nR l+ TtR 2= R S  
ifodani olamiz va l= 6 R  ni keltirib qo ‘ysak, 6/?2+ /? 2=5 ,

1 № = S ,  /?2= } S b o ‘ladi.

T o ‘g‘ri burchakli A SO A  dan: H 2= l 2- R 2, H 2= ( 6 R)2-

- R 2= 3 5 R 2 va H = R j 3 5 .
Endi konusning hajmini hisoblaymiz:

Javobi: C).

6 . B e r i l g a n .  SA B  — konus, / .A S O = a ,  OK=d.

S t h i s o b l a n s i n  (13.3.6-chizma).

Y e c h i l i s h i .  Konus asosining markazidan yasovchi- 
sigacha bo‘lgan masofa SA  yasovchiga asosning markazi­
dan o ‘tkazilgan O K  perpendikulyarning uzunligiga teng:
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OK=d. O K  perpendikulyar yorda- 
mida to‘g‘ri burchakli A S K O  ni ho­
sil qilamiz: OK=d, A O S K = a .  Bu 
uchburchakdan:

OK CZ1 d s ina=  va S 0 =  - —  oO sin a

T o‘g‘ri burchakli A S A O  dan:

tm = j g , A O = R = S O - t & x =

d sin a d 13.3.6-chizma.

В

sin a  cos a cos a
R , R s ina=  7 *, /=  ——  = ' ’ sin a/ 7 sin a  sin a  cos a 

Endi konusning to ‘la sirti yuzini hisoblaymiz: 

nd  . dS  = ------ ' — г  Jl- cos a  sin a  cos a  cos a+ ^ - ( l + s i n a )

yoki 2s in a  • co sa  = s in 2a ;  1 + s i n a =  1 + c o s ( y  -  a )

l= cos2(f-f)boMganligidan, S{-
sin 2a cos a

. Ikkinchi tomondan,

c o sa = s in (y  -  « j  = 2s in (^  -  y j  • c o s (y  -  y ) .

Shuning uchun,

2 ^ 2=os2( f - f )  = 2я ^ Ц у | )

5 '=  2 Sin 2 a s i n ( s - ? ) c o s ( | - a )  sin 2« .

Javobi: D).

7. B e r i l g a n .  OO lAA lBB ] — kesik konus, иЛС5=90°, 
A K lKO=60°, OA=R, О^А=г.

^ aa}b\b h i s o b l a n s i n  (13 .3 .7-ch izm a).
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Y e c h i l i s h i . у4у4|5 ,5  
teng yonli trapetsiyadir. 
U n i n g  a s o s la r in in g  
o ‘rta landagi К  va 
nuqtalarni tutashtirsak, 
KK^l A B  bo ‘ladi. Uch 
peфendikulyar haqidagi 
teoremaga asosan (8 -§), 
OA'J.y45bo‘ladi. Shu sa- 
babli kesim va asos te- 
kisligi o rasidag i ikki 
yoqli burchakning chi- 
ziqli burchagi L K ^ K O -  
=60° boMadi.

Ber i l i s h i ga  k o ‘ra,  
А О  В  to‘g ‘ri burchakli va teng yonlidir: OA=OB, AOB=90°.

U holda AB= J r 2 + R 1 = R j l , OK = BK =  ^ . Shunga
я  z

o ‘xsh'dsh,AlBi=ryf2 ; OK = bo‘ladi. /fnuqtadan kesik

konusning pastki asosiga perpendikulyar o ‘tkazamiz: 
Қ  E l  OK, KE= O K -  OE=  = O K -  O, K {;

KE =  ^ - rY ~ =  b o la d i .  So 'ngra to ‘g‘ri

burchakli AKEK,  dan:

k <!

в

13.3.7-chizma.

COSOU =  ^  , A A = — ГТлГ AA, ’ I COS 60
(R-r)y /2

2-1
= (R -r)> f2 .

U holda teng yonli A A yB xB  trapetsiyaning yuzi:

. ( л - г )  V2

8. B e r i l g a n .  A B B XA X — kesik konus ,  A xB = d ,  
jL A xBA= cl, / -B A XA = 9 W .
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13.3.8-chizma.

5yon h i s o b l a n s i n  (13.3.8-chizma).

Y e c h i l i s h i .  Ma’lumki, kesik konus yon sirtining yuzi 

S ^ K R - r )

formula bo‘yicha hisoblanadi. Ь Л ХВА  to ‘g ‘ri burchakli

bo'lganligidan, =cosa, >15= ^  ^ ; Л4,= d -  tga;

A K = A A X ‘ d ' i g a '  sina.
Kesik konus yuqori asosining radiusini topamiz:

r = O K = O . A = A O - A K = ^ ------ ^siiV a =
1 1  2 cos a  cos a

= -~-dc ( l - 2 s i n 2o:)2 cos a  4 '

yoki r= ~2 со$а " ^  holda, kesik konusning yon sirti

S = n d t g a  [ ^ —  + (1 + cos 2a)  =
y°n b  \ 2 c o s a  2 cos a  /  2 cos a

я^/2tga•2cos2 a  ,2 •
=   =  Jid sin a  .

2 cos a

П —I.Israilov, Z .P ashayev  257



9. B e r i l g a n .  ОО^ЛВВхА х — kesik konus, O A= R,  
0 ,A = r ,  / .A lAO=45°.

Kkk h i s o b l a n s i n  (13.3.9-chizma).

Y e c h i l i s h i .  
M a’lumki, kesik ko­
nusning hajmi

V = \>n H { R 1 + r 2 + Rr)

В

13.3.9-chizma.

formula bo ‘yicha hi­
soblanadi. >4, nuqtadan 
A xK±.OA  o ‘tkazamiz. 
U holda, O K = O xA v  
A K =  O A - O K = R - r .  
Av4y41/f  t o ‘g ‘ri b u r ­
chakl i  va L A XA K =  
=45° boMganligidan u 
teng yonli ham boMa-

di, A xK = A K = R - r .
Endi kesik konusning hajmini hisoblaymiz:

Ккк =  1 л (Л -г)(Л г+ Л -+ г !) yoki Ккк = | л ( Л 5-г>).

Javobi: E).

1 3 .4 . M ustaqil yechish  uchun m asalalar

1. Konus asosining radiusi R  ga teng. Konusning ba- 
landligini (uchidan asosiga qarab) m:n nisbatda boMuvchi 
parallel kesimning yuzi hisoblansin.

л  \ 4 n R 2 . R x 2 n R 2m  . г ҳ  j z R 2m 2 . n R 2n 2 .
^ » и 2 Х и 2 ’ /  +  5 ’ '  ( т А - п \ 2 »

258



2. Konus balandligining o ‘rtasidan uning / yasovchisiga 
parallel to‘g‘ri chiziq o ‘tkazilgan. Konusning ichida yotuvchi 
to‘g‘ri chiziq kesmasining uzunligi topilsin.

A) 0,75 /; B) 2 /; C) 3 /; D) 0,5 /; E) 1,25 /.

3. Teng tomonli (o‘q kesimi muntazam uchburchak­
dan iborat) konus asosining radiusi R. Oralaridagi burchak 
30° bo‘lgan ikki yasovchi orqali o ‘tkazilgan kesimning yuzi 
hisoblansin.

A) 2,5 R2; B) 4 R \  С)  |  Д2; D) R2\ E) 2R2.

4. Agar konusning o ‘q kesimi to ‘g‘ri burchakli uchbur­
chakdan iborat b o ‘lsa, konus yoyilmasining burchagi 
topilsin.

A) 225°; B) 255°; C) 280°; D) 270е; E) 235°.

5. Konus asosining radiusi R. Konusning uchidan asos 
tekisligi bilan 60° li burchak tashkil qilib, asosidagi 
aylanadan 120° li yoy ajratuvchi kesim o ‘tkazilgan. Shu 
kesimning yuzi hisoblansin.

6. Yarim doiradan konus yasalgan bo‘lsa, konusning 
o ‘q kesimi uchidagi burchak topilsin.

A) 75°; B) 90°; C) 60°; D) 45°; E) 30°.

7. Konusning o ‘q kesimi uchidagi burchak 2a, o ‘q kesim­
ning yuzi Q. Konus to‘la sirtining yuzi hisoblansin.

cos a ’ sina ; C) 7t(2- ctga;

cos a
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8. Konusning balandligi asosining diametriga teng. 
Konusning asosi va yon sirti yuzlarining nisbati topilsin.

9. Konus asosining radiusi R, yoyilmasidagi markaziy 
burchak 90°. Konusning hajmi hisoblansin.

10. Konusning o ‘q kesimi uchidagi burchak 2a, baland­
ligi va yasovchisining yig‘indisi m  ga teng. Konusning hajmi 
hisoblansin.

11. Kesik konus asoslarining radiuslari 11 sm va 27 sm, 
yasovchisi va balandligining nisbati 17:15 kabi bo‘lsa, o ‘q 
kesimning yuzi hisoblansin.

A) 1020; B) 980; C) 1140; D) 1440; E) 1200 sm2.

12. Kesik konusning balandligi H, yasovchisi / bo‘lib, 
yon sirti S  ga teng. Kesik konus o ‘q kesimining yuzi 
hisoblansin.

13. Kesik konusning yasovchisi 17 sm, o ‘q kesimining 
yuzi 420 sm2 va o ‘rta kesimning yuzi 196л sm2. Kesik 
konusning hajmi hisoblansin.

А) 3020л; В) 2860л; С) 3240л; D) 2980л;
Е) 3080л sm3.

А) 4 ; В) § ; С )  D)  ^ ; Е)

А) \ л Н 1Л \  ; В) I jt /PV T s ; С) 1 л Д 37 Й ;

D) \ л Ю ^ П  -, Е) \ л Ю 4 5 .

А) л а т ^ 2 2 sina; В)

пт  c o s a -s in

п т sin 2а . 
6 cos а  ’
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14. Konusning o ‘q kesimi balandligi 5-Уз sm bo igan  
teng tomonli uchburchak bo‘lsa, konus yon sirtining yuzi 
hisoblansin.

А) 60я; В) 50я; С) 48я; D) 44я; Е) 64я sm2.

15. Konusning yasovchisi 10 m va asos tekisligi bilan 
30° li burchak tashkil qiladi. Konus o ‘q kesimining yuzi 
hisoblansin.

A) 24V2 ; B) 25V2 ; C) 25; D) 25 Л ;  E) 28 sm2.

16. Konusning balandligi 8 sm, asosining radiusi 6 sm. 
Konusning ikkita yasovchisi orasidagi burchak 90° bo‘lsa, 
ular orqali o ‘tkazilgan kesimning yuzi hisoblansin.

A) 44; B) 56; C) 48; D) 60; E) 50 sm2.

17. Konusda oralaridagi burchak 60° bo‘lgan yasovchi- 
lar orqali kesim o ‘tkazilgan. Konusning asosi markazidan 
kesimgacha bo'lgan masofa 3 sm, konusning balandligi va 
kesim orasidagi burchak 30° b o ‘lsa, kesimning yuzi 
hisoblansin.

A) 24; В) 12УЗ;  C) 16V3 ; D) 16 V2 ; E) 8>/3 sm2.

18. Konusning balandligi /?, balandlik va yasovchisi 
orasidagi burchak a  bo'lsa, konus yon sirtining yuzi 
hisoblansin.

t t / f 2tgct . я / ? 2 s i n  a  . tt/72c t g a  . л / ^ c t g a  .

c o s  ct ’
A) В) ^ ^ ; C )  ; D)

c o s a  1 + c o s '  a  l + s i n 2 a

E ) ^ 2
s i n a

19. Konusning yasovchisi /, uning o ‘q kesimi uchidagi 
burchak l a  bo‘lsa, o ‘q kesimning perimetri topilsin.

A) 2ls\n la \  B) 2 /(l+sina); C )/(2+sina); D)/(2+cosa); 
E) 2 /( l+ cosa) .
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20. Konus asosining yuzi 5, yasovchisi esa asos tekisli­
gi bilan a  burchak tashkil etadi. Konus yon sirtining yuzi 
hisoblansin.

A) 5 ( l+ co sa ) ;  B) S -co sa ;  C) S  • sina; D) ;

E) -  .
7 s i n a

21. Konus asosining yuzi S, to‘la sirtining yuzi 35  ga 
teng. Konusning yasovchisi asos tekisligi bilan qanday 
burchak tashkil etadi?

A) 15°; B) 45°; C) 30°; D) 75°; E) 60°.

22. Konusning yasovchisi /b o ‘lib, asosi tekisligi bilan a  
burchak  tashkil qiladi. Konus o ‘q kesim ining yuzi 
hisoblansin.

A) 1 11 sina; B) 2/2sina; C )  ^-/2sin2a; D) / 2sin2cz;

E) ^  / 2sina.

23. Konusning balandligi A, asosining radiusi r. 
K onusning asosidagi vatar 60° li yoyning uchlar ini  
tutashtiradi. Shu vatar va konusning uchi orqali tekislik 
o ‘tkazilgan. Hosil qilingan kesimning yuzi hisoblansin.

A) ^ гл/4А2 + 3r2 ; B) rV4/z2+3/-2 ; С) ^  гл14И2+Зг2 ;

D) r 2V4/i + Зг ; E) l r 2V4/!2+3r2 .

24. Kesik konus asoslarining radiuslari 3 va 6 dm, 
yasovchisi esa 5 dm. Kesik konus o ‘q kesimining yuzi 
hisoblansin.

A) 40; B) 36; C) 42; D) 32; E) 48 dm 2.

25. Konusning yoyilmasi yoyining kattaligi 270° boMgan 
doiraviy sektordan iborat. Konusning o ‘q kesimi uchidagi 
burchak topilsin.
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A) 2 arccos^ ; В) arctg2; С) a resin ^  ; D) 2arcsin д ;
сч 3Е) arccos 4 .

26. Konusning balandligi h bo‘lib, uning asosiga parallel 
tekislik o'tkazilgan. Hosil qilingan kesimning yuzi konus 
asosining yuzidan ikki marta kichik. Konusning uchidan 
kesimgacha bo'lgan masofa topilsin.

A) 1,5A; В) 2A; С) Л  Л; D ) 5  A; E) ^ - h .

27. Konus asosining yuzi S, yon sirtining yuzi Q b o ‘lsa, 
uning o ‘q kesimining yuzi hisoblansin.

A) J Q 2 - 5 г ; B) 2 ± ^ ; C )  ; D)

E) V E + Z l .
Я

28. Konusning asosidagi 120° li yoyga tiralgan vatar va 
konusning uchi orqali tekislik o ‘tkazilgan boMib, u asos 
tekisligi bilan 45° li burchak tashkil etadi. Agar konus 
asosining radiusi 4 sm bo‘Isa, hosil qilingan kesimning yuzi 
hisoblansin.

A) 6V5 ; B) 4 V6 ;  C) 5л/б; D) 4V3; E) 5 7 5  sm2.

29. Konusning yon sirti va to ‘la sirti yuzlarining nisbati 
7:8 kabi bo‘lsa, konusning yasovchisi va asosi tekisligi 
orasidagi burchak topilsin.

A) arccos I ; B) arccos ̂ ; C) arccos ^  ; D) arccos ̂  ;

i-ч  7E) arccos g .

30. Konus yon sirtining yoyilmasi kattaligi 270° boMgan 
doiraviy sektordan iborat. Konusning yasovchisi va 
balandligi orasidagi burchak topilsin.

Z 3 3  3
A) arccos 4 ; B) arccos ̂  ; C) arcsin j  ; D) arcsin д-;

E) arctg2.
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31. Konus o ‘q kesimining uchidagi burchagi a.  Agar 
konusning yon sirti tekislikka yoyilgan bo‘lsa, yoyilmaning 
markaziy burchagi topilsin.

A) I80°sin § ;  B) 360"cos§ ; C) ; D) 1 8 0 °co s |;

E) 360°sin у .

32. Konusning uchidan uning asosi tekisligiga^? burchak 
ostida Qg‘ma tekislik o ‘tkazilgan. Bu tekislik asos aylanasidan 
kattaligi a  boMgan yoy ajratadi. Hosil qilingan kesimning 
uchidagi burchak topilsin.

A) arctg(sin у-cosy?); B) a rcc tg (cos | cosy?j;

C) 2arctg(tg у cosy>j; D) 2arccos(tg у cosy>j;

E) 2arcsin(tg y j .

33. Kesik konus asoslarining radiuslari 3 va 6 dm, 
yasovchisi 5 dm boMsa, uning yasovchisi va asos tekisligi 
orasidagi burchak topilsin.

A) arctg у ; B) arcsin | ; C) arcsin | ; D) arcsin | ;

E) 2arctg у .

34. Konusning balandligi 2 dm, asosining radiusi 17 sm. 
Konusning uchidan o ‘tib, asosining markazidan 12 sm 
uzoqlikda yotgan kesimning yuzi hisoblansin.

A) 2; B) 3; C) 2,4; D) 2,8; E) 2,1 dm 2.

35. Konusning balandligi a. Konus balandligining 
o ‘rtasidan uning yasovchisiga parallel to ‘g ‘ri chiziq 
oMkazilgan. Agar konus asosining radiusi у  boMsa, 
oMkazilgan to ‘g‘ri chiziq va konusning asosi orasidagi 
burchak topilsin.
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A) arccos у ; B) arcsin | ; C) arctg4; D) arctg2;

E) arcctg2.

36. Kesik konus asoslarining radiuslari 11 va 27 sm, 
yasovchisi va balandligining nisbati 17:15 kabi. Kesik konus 
yon sirtining yuzi hisoblansin.

A) 1144л; В) 1200л; С) 960л; D) 1180л; Е) 1292л sm2.

37. Kesik konusning yasovchisi a boMib, asos tekisligi 
bilan a  burchak tashkil qiladi. Kesik konus asoslari 
radiuslarining nisbati 2:3 kabi bo‘lsa, uning asoslari yuzlari 
hisoblansin.

А) 4 л я 2со52а, 9 л о 2со52а; В) З л я 25 т 2а ,  7 л я 28 т 2а;
C) 4 л я 2со52а ,  9 л о 2со82а ;  D) б л а 2, 14ля2;
Е) 6 л а 2со$2а ,  1 2 л а 2со$2а.

38. Kesik konus o ‘q kesimining diagonali a ga teng bo‘lib, 
asos tekisligi bilan a  burchak tashkil qiladi. Kesik konus 
asoslari radiuslarining nisbati 1:3 kabi b o ‘lsa, kesik 
konusning yasovchisi topilsin.

A) 2fl(l+sin2tt); B) | V l  + 3sin2a  ; C) aVl + 2s i n2a ;

D) |- \ /2  + 3sin2 a  ; E) у -v/l + 2cos2 a  .

39. Konusning yasovchisi 25 sm, to‘la sirtining yuzi 224л 
sm2 b o‘lsa, uning balandligi topilsin.

A) 2; B) 18; C) 26; D) 24; E) 21 sm.

40. K onusning  yasovchisi 25 sm , balandligining 
o'rtasidan yasovchisigacha boMgan masofa 6 sm boMsa, 
konus toMa sirtining yuzi hisoblansin.

А) 6л yoki 9л; В) 4л yoki 8л; С) 8л yoki 9л;
D) 6,4л yoki 5,6л; Е) 7,2л yoki 8,0л dm 2.

41. T o ‘g ‘ri burchakli uchburchakning  katetlari 3 va 
4 dm boMib, uchburchak  o ‘z gipotenuzasi atrofida ay-
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lanadi. Hosil bo ‘lgan aylanma jism sirtining yuzi hisob­
lansin.

А) 18,6л; В) 18л; С) 14л; D) 15,4л; Е) 16,8л dm 2.

42. Teng yonli trapetsiyaning asoslari 14 sm va 5 dm, 
diagonali esa 4 dm. Trapetsiya o ‘zining katta asosi atrofi­
da aylanadi va aylanishdan hosil bo igan  jism sirtining 
yuzi topilsin.

А) 2056л; В) 2108л; С) 2112л; D) 2020л; Е) 1986л sm2.

43. Kesik konus asoslarining radiuslari 12 sm va 3 dm, 
yasovchisining balandligiga nisbati 41:40 kabi boisa , kesik 
konus yon sirtining yuzi hisoblansin.

А) 3456л; В) 2196л; С) 3260л; D) 3444л;
Е) 3244л sm2.

44. Kesik konusning yasovchisi a va asosi tekisligi bilan 
60° li burchak tashkil etadi. Kesik konus o ‘q kesimining 
diagonali shu burchakni teng ikkiga bo‘ladi. Kesik konus 
yon sirtining yuzi hisoblansin.

A) ^  л а 2 ; В) Зла2; С) ™ л а 2; D) |  л а 2; E) W .

45. Konusning yasovchisi a va asosi tekisligi bilan a  
burchak tashkil qiladi. Konusning hajmi hisoblansin.

А) ^ л а 38 т 2 а  • tgcz; В) ^ л а 38 т а  • cos2a ;  C)

D) ^ л я 3со52а; E) ^ л я 35т2а .

46. Ikkita konus umumiy balandlikka ega bo‘lib, ularning 
asoslari o ‘zaro paralleldir. Agar ularning balandligi //=15  
sm, asoslarining radiuslari 4 va 6 sm bo‘lsa, konuslar umumiy 
qismining hajmi hisoblansin.

A) 27,4; B) 27,8; C ) 26,4; D ) 28,5; E) 28,8 sm 3.
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47. Kesik konusning hajmi 129 л  sm3, balandligi 9 m, 
yasovchisining asosidagi proyeksiyasi 5 m. Kesik konus 
yuqori asosining radiusi topilsin.

A) 4; B) 2,5; C) 1; D) 3; E) 2 sm.

14-§. SHAR VA SFERA

14.1. Asosiy tushunchalar va tasdiqlar

Shar  — fazoning berilgan nuqtadan berilgan masofadan 
katta bo‘lmagan uzoqlikda yotgan hamma nuqtalaridan 
iborat jismdir. Berilgan nuqta shaming markazi, berilgan 
masofa esa shaming radiusidir (14.1 -chizma).

Shar sirti yoki sfera shaming chegarasidir, ya’ni shaming 
markazidan radiusga teng masofa qadar uzoqlashgan barcha 
nuqtalari sferaning nuqtalaridir.

Agar sfera markazining koordinatalari (a; b; c), radiusi 
R bo‘lsa, uning tenglamasi

( x - a ) 2+ ( y - b ) 2+ ( z - c ) 2= R 2 (14.1)

ko‘rinishda yoziladi.
Shar segmenti shaming sharni kesuvchi tekislik bilan 

chegaralangan qismidan iborat, 14.2-chizmada/4A7?G4 shar 
segmentidir. Kesuvchi tekislik sharni ikkita segmentga aj­
ratadi.

С

14.1-chizm a.
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Agar shar segmenti asosidagi nuq ta larn i (agar u 
yarimshardan kichik bo‘lsa) shar markazi bilan tutashtir­
sak, konus hosil bo lad i va uning sirti shar segmenti bilan 
birgalikda shar sektorini tashkil qiladi. Agar shar segmenti 
yarimshardan katta bo ‘lsa, shaming shu konus chiqarib 
tashlangan qismi shar sektoridir ( 14.2-chizmada /Ю 5С4 -  
shar sektori).

S h a mi n g  uni  kesuvchi paralle l tek is lik lar  bilan 
chegaralangan qismi shar kamaridir.

Shar segm entin ing baland lig i  segm ent asosin ing 
markazidan asosga o‘tkazilgan perpendikulyarning shar sirti 
bilan kesishish nuqtasigacha boMgan masofadir.

14.1. Sferaning radiusi /? boMsa, uning sirti

8 = ^ 7 1  R1 (14.2)

formula bo‘yicha hisoblanadi.
14.2. Agar berilgan shardagi segmentning balandligi //, 

sferaning radiusi R ga teng boMsa, shar segmenti yon 
sirtining yuzi

S = b i R H  (14.3)

formuladan topiladi.
14.3. Shar sektori sirtining yuzi

‘S'sCk,= ‘S'Segm+5,konus O 4"4)

formula bo‘yicha hisoblanadi.
14.4. Shaming radiusi /? bo‘lsa, uning hajmi

У, = \ я К '  (14.5)

formula bo‘yicha hisoblanadi.
14.5. Shaming radiusi /?, shar segmentining balandligi 

Я  boMsa, shar segmentining hajmi

c 4 -6 )
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shar sektorining hajmi esa 

formula bo‘yicha hisoblanadi.

(14.7)

14.2. Mavzuga oid masalalar

1. Shaming radiusi 63 sm. Sharga urinma tekislikdagi 
bitta nuqta urinish nuqtasidan 16 sm uzoqlikda yotadi. Shu 
nuqtadan shar sirtigacha bo‘lgan eng qisqa masofa topilsin.

A) 8 sm; B) 6 sm; C) 4 sm; D) 2 sm; E) 3 sm.

2. Ikkita shaming radiuslari 25 va 29 dm, markazlari 
orasidagi masofa 36 dm. Shu sharlarning sirtlari kesishgan 
chiziq uzunligi topilsin.

А) 8л; В) 4л; С) Зл; D) 6л; Е) 12л dm.

3. Shaming radiusi a. Radiusning uchidan o ‘tkazilgan 
tekislik shu radius bilan 60° li burchak tashkil qiladi. Hosil 
qilingan kesimning yuzi hisoblansin.

A) B) ; C) D) ^ ; С ) 2 л я 2.

4. Shar kamari asoslarining radiuslari 3 va 4 m, uning 
sferasining radiusi 5 m. Agar kamarning asoslari shar 
markazining har xil tomonida yotsa, kamarning hajmi 
hisoblansin.

А) 96л; В) 86л; С) 72л; D) 66л; Е) 64л т 3.

5. Shar sektorining hajmi 512л sm3, mos segment 
sirtining yuzi esa 96л sm2. Shar sektorining balandligi 
topilsin.

A) 4,5; B) 5; C ) 2,5; D) 4; E) 3 sm.
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14 .3 .  M a v z u g a  oid m a s a la la r n in g  y e c h im la r i

1. B e r i  I g a n .  (О, Л) shar, 5  G a ,  OA=R=b2> s m ,a  — 
urinma tekislik, AB=  16 sm.

B C  topilsin (14.3 .1-chizm a).

Y e c h i l i s h i .  a  urinma tekis­
likdagi В  nuqtani shaming mar­
kazi О nuqta bilan tutashtira- 
miz. OB  kesmaning shar sirti 
bilan kesishish nuqtasini S  deb 
belgilasak, izlangan masofa BC  
kesmaning uzunligiga teng bo‘- 
ladi. Agar A urinish nuqtasi 
b o ‘lsa, O A L a  va ,  d e m a k ,  
0/4J-A£bo‘ladi. Natijada to‘g‘ri 
burchakli АА0Я hosil bo‘ladi va 
unda:

O B 2= OA2+ A 5 2=632+162=  3969+256=4225,
OB= OC+ СВ=Ь5 sm.

U holda 5C = O B -  O C = 6 5 -6 3 = 2  sm.

Javobi: D).

2. B e r i l g a n .  ( 0 ,  R)\ ( 0 , ,  /?,) — sharlar, /?=29dm , 
Д =25 dm, 0 0 ,  = 36 dm.

Z— kesishish chizig‘i uzunligi t o p i l s i n  (14.3.2- 
chizma).

Y e c h i l i s h i .  Uchburchak bir tomonining uzunligi 
qolgan ikki tomoni uzunliklari yig‘indisidan kichik bolgan- 
ligidan, AOO,^ da 36<25 + 29 {O O x<OA+O^A), demak,

14.3.1-chizma.
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sharlar kesishadi va kesi­
shish aylanasining radiusini 
A K = r  deb belgilaymiz.
Bundan tashqari, OK =x  
deb belgilaymiz, 0 ^K=
= 3 6 - jc  b o ‘ladi. Ikki ta 
tolg‘ri burchakli A O^AKva 
А О  A К  ni q a r a y mi z .
Ulardan Pifagor teorema­
siga asosan:

r2 = R 2 — x 2, | r 2 = 292 -  x 2,

r2 = /?,2 -  (36 -  x )2 ^ { 2 9 2 - x 2 = 252 -  (36 -  x )2 ^

^ j r 2 = 292 - x 2, fr2 = 292 - x 2,

*  |2 9 2 -  252 + 362 = x 2 + 72x +  x 2 ^  }4 • 54 + 362 =  72x ^

p  =  292 - * 2, | r 2 = 292 - л 2,

^  [4 - 3 - 9 - 2 + 4292 = 7 2 x ~  x  =

f r2 =  292 - x 2, f r2 =  292 - 2 1 2, ff  =  20,
" ( x  = 21 * t x  =  21 *  (x  = 21 dm -

Demak, kesishish chizig‘i radiusi 20 dm boMgan 
aylanadan iborat, uning uzunligi / =  2я • 20 0 т = 4 я  • m.

Javobi: B).

3. В e r i  Ig a  n. (О, я) shar, /-O AB=60°, OA=a.

Хм. h i s o b l a n s i n  (14.3.3-chizma).

Y e c h i l i s h i .  Kesimdagi doiraning radiusi O|y4=/?bo‘lsa, 
uning yuzi bo‘ladi. Berilishiga ko‘ra, A A O B —
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в

14.3.3-chizma.

teng yonli OA= O B = ava  asosidagi 
burchaklar 60° dan bo‘lsa, / .AOB=  
=60° bo‘lcidi, ya’ni A/IOS — teng 
tomonli vaA B = a ,  ya’ni kesim do- 
irasining diametri a  bo‘ladi. D e­

mak, R= 2 , AB=  va kesimning

У"2' ^ = ” (2 ) = - f  bo‘ladi-

Javobi: A).

4. B e r i l g a n .  (O, /?)— shar, AD = r] = 3 m , BC =r2= 
= 4 m, R - 5  m.

Kkamarh i s o b l a n s i n  (14.3.4-chizma).

К

F

14.3.4-chizma.

Y e c h i l i s h i .  Shar 
kamarining hajmini to- 
pish uchun undagi ik­
kita shar segmentining 
hajmlarini topish yetar- 
li bo‘ladi, so‘ngra shar- 
n i n g  h a j m i d a n  s hu  
hajmlarni ayirib tash- 
laymiz. M a’lumki, shar 
s e g m e n t i n i n g  ha j mi

V = я Н 2 Ы - \ н )segm \ 3 /
formula bo‘yicha hisob­
lanadi. Shaklda CF=HV 
D K = H { boMsin. T o ‘g ‘ri 
burchakli

b A O D  dan: OD= 1 ^ 7  = -J ? - ?  = 4 m; 

A B O C  dan: OC=  =  3 m .
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Uholda/V, = /? -O D = 5 - 4 = l  ш ;Я 2= / ? - О С = 5 - 3 = 2 m. 
Shar segmentlarining hajmlari, mos ravishda,

K , = j r - 4 2( 5 - | - 4 j  =  1 б я  ^  =  i  16* И я  m 3;

К2= л - 32( 5 - ~ ' 3) 3 6 я т 3 -
Shaming hajmi esa

I/ 4 p3 _  4 s3 _ 5000 3V = —JIR — — Л ■ D = — - — Jl  m .  
sh . 3  3  3

U holda shar kamarining hajmi

V. = V , -  Қ -  K =  л - 3 6 л =  10 8 л -3 6 л =
к а т а г .  sh  I 2 3  3

=72л m 3.
Javobi: C ) .

5. B e r i l g a n . ( O ,  R) — shar, Kh.sckL=5127r’ 1Sh.$egm.= 9 6 я -

H  t opi l s i n  ( 1 4 . 3 . 5 - c h i z -  
ma).

Y e c h i l i s h i .  M a’lumki, shar 
sektorining hajmi sek[ =  ^ j iRt H  
formuladan, shar segmentining yuzi

= 2 л Д - Я
sh .segm .

fo rm u ladan  topilad i. Ksh scki 
: S .  c,„m nisbatni tuzamiz:sh .segm .

2
r/ —n R 2H о
^ sh .sek l. =  3   S » 2  -  *

^ s h s e k , .  2 я / ? Я  9 6 я  3

va H  = =  -.2 %  = 3sm.
2яУ? 2 я 1 6  

Javobi: E).

18— /. /srailov, Z. Pashayev

14.3.5-chizma.

I 6.
3

R - \ 6  sm
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14 .4 .  M u s t a q i l  y e c h ish  u c h u n  m a s a l a l a r

1. Radiusi 41 sm bo‘lgan shar markazidan 9 dm uzoq­
likda yotuvchi tekislik bilan kesilgan. Hosil qilingan 
kesimning yuzi hisoblansin.

А) 12л; В) 22л; С) 24л; D) 16л; Е) 18л dm 2.

2. Shaming sirtida uchta nuqta berilgan bo‘lib, ularning 
oralaridagi to‘g‘ri chiziq kesmalari 6, 8 va 10 sm. Shaming 
radiusi 13 sm boMsa, shar markazidan shu uchta nuqta 
orqali o ‘tkazilgan tekislikkacha bo‘lgan masofa topilsin.

A) 12; B) 10; C) 13; D) 14; E) 16 sm.

3. Shar kamari asoslarining radiuslari 20 va 24 m, 
shaming radiusi 25 m. Kesimlar shar markazining bir 
tomonida yotishi ma’lum bo‘Isa, shar kamari sirtining yuzi 
hisoblansin.

А) 289л; В) 440л; С) 400л; D) 360л; Е) 424л т 2.

4. Shar segmentining balandligi /z, o ‘q kesimidagi yoyning 
uzunligi 120°. Shar segmenti to‘la sirtining yuzi hisoblansin.

А) 12л/?2; В) 7 л/?2; С) 8 л/?2; D) 9 л/?2; Е) 6 л/?2.

5. Shaming diametriga perpendikulyar boMgan tekislik 
o ‘tkazilgan va shu tekislik bilan s ha mi ng  d iam etri 
uzunliklari 3 va 9 sm boMgan qismlarga ajraladi. Hosil 
boMgan shar qismlarining hajmlari hisoblansin.

А) 48л, 240л; В) 42л, 246л; С) 54л, 234л;
D) 336л, 252л; Е) 45л, 243л sm1.

6. Agar shar sektori asosining radiusi 60 sm, shaming 
radiusi 75 sm boMsa, shar sektorining hajmi hisoblansin.

A) 1160л; В) 1180л; С) 1200 л; D) 1125 л ; Е) 1196л т 2.
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ABITURIYENTGA 
ESLATMA

1) Abituriyent sinovga ushbu sinov varaqasi bilan 
kechikm asdan kelishi shart.

2) Abitunyent sinovga oq ko ’ylak va qora shimda, 
qizlar esa oq kofta va qora yubkada kelishi 
lozim.

3) Sinov uchun siyoh rangli ruchka olib kelishi 
kerak.

H u r m a t l i  o ta - o n a !

A k a d e m ik  litsey  m a ’m u n y a ti  fa r za n d in g izn i  
R esp u b lik a m izn in g  en g  n u fu z li t a ’lim m u a s sa sa s ig a  hujja t 

topsh irganlig i u ch u n  sm o u la rd a n  m u va ffa q iya tli o ’tgan  
ab itu r iyen tla rn in g  o ta-onalariga quy id a g ila rm  esla tib  o ’tadi:

1. A kadem ik litsey ta lab as i litsey Nizomiga asosan  
ta lab  qilingan kiyim kiyishi va o ’qitiladigan 
fanlar u c h u n  20 ta  um um iy daftar
va qora su m k a  olishi shart.

2. A kadem ik litsey fondida m avjud darslik lar 
k u tu b x o n a  orqali beriladi.

3. O ’quv m ash g ’u lo tlari 1-kurslar u ch u n  
so a t 11-00 dan  17-00 gacha davom etadi.

M a ’m u riy a t.



Bizning manzil:

Toshkent shahri, Soblr Rahimov tumanl, 
Ochil Bobojonov ko'chasi 20-uy. 

Telefonlar 398-02-71,148-09-33



7. Shaming radiusi 37 sm. Shaming markazidan 23 sm 
uzoqlikda kesim o ‘tkazilgan. Shu kesimning yuzi hisoblansin.

A) 840 я ;  B) 720 я ;  С) 780 я ; D) 820 я ;  E) 800я sm2.

8. Shaming radiusi a  bo‘lib, radiusning uchidan 30° li 
burchak tashkil qiluvchi tckislik o ‘tkazilgan. Hosil qilingan 
kesimning yuzi hisoblansin.

А) 5 Я02; В) С) ^ я д 2; D) ^л:я2; E) у я о 2.

9. /4 va С nuqtalar shaming OK  radiusini uchta teng 
qismga ajratadi. Л va С nuqtalardan radiusga perpendikulyar 
boMgan kesimlar o^kazilgan. Shu kesimlar yuzlarining 
nisbati topilsin.

A) 4:9; B) 5:8; C) 4:3; D) 3:4; E) 7:12.

10. M  nuqtadan sharga M K  urinma o ‘tkazilgan va 
M K = \2 .  Agar shaming radiusi 5 bo ‘lsa, M  nuqtadan 
shargacha b o ig a n  masofa topilsin.

A) 12; B) 7; C) 9; D) 6 ; E) 8 .

11. Shaming К  nuqtasidan o ‘zaro perpendikulyar 
bo‘lgan uchta KA, KB, AX’vatar o ‘tkazilgan bo ‘lib, Ау1=6 
sm, K B = \3  sm, A'C=18 sm. Shaming radiusi uzunligi 
topilsin.

A) 10,5; B) 13; C) 15; D) 11,5; E) 13,5 sm.

12. Shaming radiusi 5 dm. Shar sirtidagi nuqtadan o ‘zaro 
perpendikulyar va uzunliklarining nisbati: 12:15:16 kabi 
bo‘lgan uchta vatar o ‘tkazilgan. Har bir vatarning uzunligi 
topilsin.

A) 48, 60, 64; B) 36, 48, 56; C) 24, 46, 60;
D) 48, 56, 72; E) 42, 48, 56 sm.

13. Sharda ikkita o ‘zaro perpendikulyar va yuzlari 185я 
sm2 va 320я sm2 bo‘lgan kesimlar o ‘tkazilgan. Bu kesimlar
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o‘zaro kesishadigan vatarning uzunligi 16 sm bo‘lsa, shar 
radiusining uzunligi topilsin.

A) 18; B) 21; C) 20; D) 28; E) 25 sm.

14. Radiusi 18 sm ga teng boigan  sharda ikkita o ‘zaro 
perpendikulyar kesim olkazilgan. Agar kesimlar radius- 
larining nisbati 2:3 kabi hamda kesimlar o ‘zaro kesishadigan 
vatarning uzunligi 2 sm bo‘lsa, kesimlar radiuslarining 
uzunliklari topilsin.

A) 16, 12; B) 12, 17; C) 10, 13; D) 12, 14;
E) 10, 15 sm.

15. Ikkita shar berilgan bolib , ularning radiuslari 41 sm 
va 5 dm, markazlari orasidagi masofa 21 sm boisa , sharlar 
kesishish chizigMning uzunligi topilsin.

А) 12л; В) 6л; С) 8л; D) 9л; Е) 7л dm.

16. Ikkita shar berilgan bo‘lib, ularning radiuslari 25 sm 
va 3 dm, sharlar kesishish chiziglning uzunligi 48л sm 
bo isa ,  sharlarning markazlari orasidagi masofa topilsin.

A) 20 yoki 16; B) 24 yoki 18; C) 23 yoki 12;
D) 25 yoki 11; E) 20 sm yoki 12 sm.

17. To‘g‘ri burchakli uchburchakning katetlari 3 dm va 
4 dm. Radiusi 65 sm bo igan  shar uchburchakning uchla- 
ridan o ‘tadi. Shardan uchburchak tekisligigacha bo‘lgan 
masofa topilsin.

A) 6; B) 5; C) 8; D) 10; E) 4,5 dm.

18. Uchburchakning tomonlari 13, 14 va 15 sm. U ch­
burchakning uchlaridan o ‘tuvchi shaming markazi uch­
burchak tekisligidan 9 sm uzoqlikda joylashgan bo‘lsa, 
shar radiusining uzunligi topilsin.

A) 1 1 1 ; В )  1 2 | ;  С ) 1 2 ^ ;  D )  l o | ; E) 1 1 ^  sm.
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19. Trapetsiyaning asoslari 4 dm  va 48 sm, balandligi 8 
sm. Shu teng yonli trapetsiyaning uchlaridan o ‘tuvchi 
sham ing  markazi trapetsiya tekisligidan 6 dm  uzoqlikda 
b o isa ,  shar radiusining uzunligi topilsin.

A) 54; B) 62; C) 56; D) 60; E) 65 sm.

20. Radiusi 1 dm  b o ig an  shar rombning barcha tom on- 
lariga urinadi. Agar romb diagonallarining uzunliklari 15 
sm va 2 dm bo isa ,  shaming markazidan romb tekisligigacha 
b o ig an  masofa topilsin.

A) 6 ; B) 12; C ) 9; D) 8 ; E) 7 sm.

21. Radiusi 15 sm b o ig a n  shar teng yonli trapetsiya­
ning barcha tomonlariga urinadi. Trapetsiyaning asoslari 
16 sm va 36 sm b o isa ,  sham ing  markazidan trapetsiya 
tekisligigacha b o ig a n  masofa topilsin.

A) 12; B) 8 ; C) 9; D) 10; E) 4 sm.

22. Markazi О nuqtada b o ig a n  shar a tekislikka В 
nuqtada urinadi va A nuq ta  shu tekislikda yotadi ham da 
0/1 =  26 sm, Л £ = 2 4  sm. Shar sirtining yuzi hisoblansin.

A) 6 я ;  В) 4 я ;  С) 5 я ;  D) 6,25 я ;  Е) 5 ,7я  d m 2.

23. S h a m in g  m arkaz idan  8 sm uzoqlikda tekislik 
oikazilgan bo iib , hosil qilingan kesimdagi doiraning radiusi 
6 sm. Sham ing hajmi hisoblansin.

A) ^  я ;  В) I  я ;  С ) у  я ;  D) 4я ;  Е) у  я  d m 3.

24. Birinchi shar  s irtining yuzi 396я m 2. Ikkinchi 
shaming radiusi birinchi shaming radiusidan 3 marta kichik 
bo ‘lsa, ikkinchi shar sirtining yuzi hisoblansin.

A) 48 я ;  В) 46 я ;  С) 42 я ;  D) 56 я ;  Е) 44я  т 2.
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25. Birinchi shar sirtining yuzi 43л: ga teng. Ikkinchi 
sham ing hajmi birinchi sham ing  hajm idan 27 marta katta 
b o is a ,  uning sirti yuzi hisoblansin.

A) 368 я ;  В) 356 я ;  С) 422 я ;  D) 387 я ;  Е) 400 я .

26. Shar segmentining balandligi Я, o ‘q kesimidagi 
yoyning katta lig ia  ga teng. Shar segmentining sferik qismi 
yuzi hisoblansin.

A ) n i J P W )  B) J i H _ .  С )  Л- Н 2 -,
7  C l  '  1  ( I  • 7  C tcos2^  sin2^  sin2^

2 4 4
л Н  . п \  л НD) E)

2
s in4 ?  tg 2?

27. Shar segmenti asosining radiusi /?, o ‘q kesimidagi 
yoyning kattaligi 60°. Shu segment t o i a  sirtining yuzi 
hisoblansin.

А) л /?2(1+ 2> /3 );  В)л:Л2( 9 - 4 Л ) ;  С ) я Я 2( 8 - 4 Л ) ;
D ) яЩ 2+  y[3); Е) л / Р ( 3 + 2 Л ) .

28. Sferik kam arning  balandligi 7 sm , asoslarining 
radiuslari 16 sm va 33 sm. Kam ar to ‘la sirtining yuzi 
hisoblansin.

А) 910я; В) 1080я; С) 920я; D) 1108я; Е) 966я sm 2.

29. Sferik kam ar asoslari ning radiuslari 20 va 24 m, 
sham ing radiusi esa 25 m. Kam ar sferik qismining yuzi 
hisoblansin.

А) 850я yoki 650я; В) 360я yoki 1200я; С) 280я yoki 
1360я;.О) 440я yoki 960я; Е) 400я yoki 1 ЮОя т 2.

30. Shar segment ning balandligi /z, o ‘q kesimidagi 
yoyning kattaligi 120° b o ‘lsa, segment to ‘la sirtining yuzi 
hisoblansin.

A )  Зя  /z2; В) 9 я  А2; С )  6 я  A2; D) 7я  А2; Е )  5я  А2.
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31. Shar segmenti asosining radiusi r, o ‘q kesimidagi 
yoyning kattaligi 90° b o ‘Isa, segment to ‘la sirtining yuzi 
hisoblansin.

A) В ) я г !( 3 - 2 Л ) ;  С ) л г 2( 5 - 2 л / 2 ) ;

D) ЯГ^Ф-ТЗ). Е ) л г 2(6_ 2л/3 ) .

32. Sham ing  diametriga perpendikulyar tekislik uni 
uzunliklari 3 va 9 sm b o ‘lgan qismlarga ajratadi. Hosil 
qilingan shar qismlarining hajmlari hisoblansin.

А) бОя, 180я; В) 45я, 243я; С) 54я, 224я;
D) 62я, 218я; Е) 56я, 200я sm 3.

33. Radiusi 13 sm b o ‘lgan shar m arkazining har xil 
tom onlarida  o ‘zaro parallel va teng kesimlar o ‘tkazilgan. 
Kesimlarning har birining radiusi 5 sm b o ‘Isa, parallel 
tekisliklar orasidagi shar qismining hajmi hisoblansin.

А) 2904я; В) 2800я; С) 2860я; D) 2780я;
E) 3024я sm 3.

34. Shar sektorining radiusi R, o ‘q kesimidagi burchagi 
120° b o ‘lsa, shar sektorining hajmi hisoblansin.

А) | л : / г 3; В) 2sf - \ С) я Л 3; D) \ л Ю \  E) \ л Ю .

35. Shar sektori asosining radiusi 60 sm, shaming radiusi 
esa 75 sm b o ‘lsa, shar sektorining hajmi hisoblansin.

А) 960я; В) 1260я; С) ПбОя; D) 1125я; Е) 1180я d m 3.

36. Sham ing  radiusi /?, shar sektorining o ‘q kesimida­
gi yoyning kattaligi a  b o ‘lsa, shar  sek torin ing  hajmi 
hisoblansin.

А) | я / ? 3со52§  ; В) ^ / ? 3sin2y  ; С) у  я /?3 sin2 4";

D) I я / ? 3cos2a ;  E) | я / ? 38 т 2 а .
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37. Radiusi /?=4 boigan shaming markazi >4(2; - 4 ;  7) 
nuqtada b o isa ,  sferailing tenglamasi topilsin.

A) (х+2)2+ С к-4)2+ г 2=15;
B) ( x - 2 ) 2+(>/+4)2+ f z - 7 ) 2=16;
C) ( x - 2 ) 2+ (y + 4 ) 2+ ( z - 7 ) 2=  I;
D) (x + 2 )2+(_y-4)2+ (z + 7 ) 2=  16;
E) ( x - 2 ) 2+ (y + 4 ) 2+ ( z - 7 ) 2=25.

38. Markazi A ( - 2 ,  2, 0) nuqtada, radiusi R=2  b o ig an  
sferaning tenglamasi topilsin.

A) (x+2)2+ ( y - 4 ) 2+ z 2=4; B) ( x - 2 ) 2+ (y + 4 )2=4;
C) (x+2)2+ tv + 2 )2+ z 2=9; D) ( x - 2 ) 2+ (y + 2 )2+ z 2=4;
E) x 2-4 x + .y 2- 4 -y + z 2=0

39. Markazi Д - 2 ,  2, 0) nuqtada b o i ib ,  /? (5, 0, - 1 )  
nuqtadan o ‘tuvchi sferaning tenglamasi topilsin.

A) (x+2)2+ ( y - 2 ) 2+ z 2=36; В) ( x - 2 ) 2+ (y + 2 )2+ ^ 2=64;
C) (x+2)2+C v-2)2+ z 2=49; D) (x + 2 )2+ (v + 2 )2+ z 2=48;
E) (x+2)2+ ( > - 2 ) 2+ z 2=54.

40. Tenglamasi ( x - 3 ) 2+ ( y - 2 ) 2+ ( z - 1 ) 2= 2  ko‘rinishda 
b o ig a n  sferaning yuzi hisoblansin.

А) Юл; В) 12л; С) 4л; D) 8л ;  E) 6л.

41. Tenglamasi x 2+ y2+ z2+ 6 x - 2 y - 2 z ~ 5 = 0  koTinish- 
da b o ig a n  sferaning markazi va radiusi topilsin.

A) C ( - 3 ,  1, 1), R=3- B) C(3, - 1 ,  - 1 ) ,  R=4;
C) >4 ( - 3 ,  1, 1), R=4- D) C ( - 3 ,  1, - 1 ) ,  tf=5;
E) C ( - 3 ,  1, - 1 ) ,  R=4.

42. Sferaning radiusi 112 sm. Sferaning >4 nuqtasidan 
urinma tekislik oikazilgan va shu tekislikda В nuqta olingan. 
Agar >45= 15 sm bo isa ,  В  nuqtadan sferagacha b o ig an  
masofa topilsin.

A) 2; B) 1; C) 3; D) 4,5; E) 1,5 sm.
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43. Sharda  ikkita parallel kesim o ik a z i lg a n .  Agar 
kesimlarning radiuslari 9 va 12 sm, kesimlar orasidagi 
masofa 3 sm b o is a ,  sferaning yuzi hisoblansin.

А) 900л; В) 960л; С) 880л; D) 848л; Е) 942л sm 2.

44. Shar sirtidagi nuqtadan uchta  o ‘zaro teng b o ig a n  
vatar oikazilgan . Vatarlar o ‘zarocr kattalikdagi burchaklar 
tashkil qilsa va shaming radiusi R  bo isa ,  vatarning uzunligi 
topilsin.

A) 2/?д/зсо5(60 + <2)sin(60° -  a)

B) ^ J s i n ( 6 0 "  +  | ) s i n ( 6 0 - - | )  ;

C ) I  /?VCOS(60° + cr)sin(60° -  a)  ;

D ) ^ j s i n ( 6 0 - + | ) s i n ( 6 0 ° - | ) ;

E) 4 /? j3sin (60°  +  | j s i n ( 6 0 ° - | ) .

45. Sham ing  hajmi К Shar sektori o ‘q kesimining 
markaziy burchagi a  b o is a ,  sektorning hajmi hisoblansin.

A ) 2 E - c o s | ;  B) K - t g f  ; C )  E -s in 2"  ; D) E -c o s 2f ;

E) E - tg 2f  .

46. Sham ing radiusi /? b o i ib ,  shar sektorining markaziy 
burchagi a  ga teng b o isa ,  shar sektori t o i a  sirtining yuzi 
hisoblansin.

А) 2 л /?2 sina; В) л /? 2со8 ^  ; С) j zR hg  ^ ;

TiR2 sin^- I--------
D) л /? 2sin I  tg2(p; E) ---- 2- va tg<p= j 2 t g  ~  .

^  COS' (f V 4
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47. Agar sfera AB  diam etrining /4(2, - 3 ,  5), 5(4, 1, -  
3) uchlari berilgan b o is a ,  sferaning tenglamasi topilsin.

A) (x + 3 )2+ ( y -  1)2+ г 2=25;
B ) ( x - 3 ) 2+ ( y + l ) 2+ U - l ) 2=21;
C) ( х - 3 ) 2+ ( ^ + 1 ) 2+ ( г - 1 ) 2=36;
D) ( x - 2 ) 2+ ( j ;+ 3 )2+ ( z - 5 ) 2=25;
E) ( x - 4 ) 2+ ( > ; - l ) 2+ U + 3 ) 2=36.

48. Sferasining tenglam asiх 2+_и2+ г 2- 4 х - б > ,+ 2<:+5= 0  
k o ‘rinishda b o ig a n  sham ing hajmi hisoblansin.

А) 56л; В) 24я ; С) 32я ; D) 36я ; E) 48л .

15-§. SHARGA ICHKI VA TASHQI CHIZILGAN 
KOTYOQLAR VA JISM 1AR

1 5 .1 . Asosiy tushunchalar va tasdiqlar

Agar ko‘pyoqning ham m a uchlari sferaga tegishli bo isa ,  
ko‘pyoq sferaga ichki chizilgan b o l a d i  (sferaning o ‘zi 
ko 'pyoqqa  tashqi chizilgan b o lad i) .

Agar ko'pyoqning barcha yoqlari sferaga urinsa, ko‘pyoq 
sferaga tashqi chizilgan b o l a d i  (bunda  sferaning o ‘zi 
k o ‘pyoqqa ichki chizilgan b o lad i) .

Quyidagi tasdiqlar o ‘rinli:

1. Agar piramida asosiga aylanani tashqi chizish mumkin 
b o isa ,  piramidaga tashqi sfera chizish mumkin.

2. Agar prizma to 'g 'r i  b o i ib ,  uning asosiga aylanani 
tashqi chizish m um kin  b o isa ,  prizmaga sferani tashqi 
chizish mumkin.

Bulardan: m un tazam  prizma va m untazam  piramidaga 
sferani tashqi chizish mumkinligi kelib chiqadi.

282



3. Ixtiyoriy tetraedrga sferani ichki chizish mumkin. 
Uning markazi tetraedr ikkiyoqli burchaklari bissektor 
(teng ikkiga bo‘luvchi) tekisliklarining kesishish nuqtasidan 
iborat b o lad i .

4. Agar p iram idaning  asosiga aylanani ichki chizish 
m um kin  b o ‘lsa va p iram idaning  balandligi o ‘sha aylana 
m ark a z id a n  o ‘tsa , p i ra m id a g a  s fe ran i ichki ch iz ish  
mumkin.

Dem ak, m untazam  piramidaga sferani do im o  ichki 
chizish mumkin.

5. Agar: 1) prizmaning perpendikulyar kesimiga aylanani 
ichki chizish m um kin  b o ‘lsa;

2) prizmaning balandligi aylana diametriga teng b o ‘lsa, 
prizmaga sferani ichki chizish mumkin.

6. Ixtiyoriy silindr va konusga sferani tashqi chizish 
mumkin. Tashqi chizilgan sferaning markazi silindr yoki 
ko nusn ing  o ‘q kesimiga tashqi ch iz ilgan  ay lanan ing  
markazidir.

7. Agar silindrning balandligi uning asosi diametriga teng 
bo ‘lsa, silindrga sferani ichki chizish mumkin.

8. H a r  q a n d a y  konusga sferani ichki ch iz ish  m u m ­
kin.

9. P . G y u l d e n  t e o r e m a s i :  tekisshaklningshushakl 
tekisligida yotib , uni kesib o ‘tm aydigan  o ‘q a trofida  
aylanishidan hosil b o ‘lgan jism ning hajmi shakl yuzining 
shakl o g ir l ik  markazi chizgan aylana uzunligiga ko‘payt- 
masiga teng:

V , . = 2 n - S - d ,

bunda  51 — aylanayotgan shaklning yuzi, J  — shakl og‘ir- 
lik markazidan aylanish o ‘qigacha b o ‘lgan masofa.

Quyidagi tasdiq ham o ‘rinli:

10. L e  m m a. Agar A/15Cuchburchak tekisligida yotib, 
uning A uchidan B C  tom onni kesmasdan o ‘tuvchi /  o ‘q
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/

A

atrofida aylansa — bu aylanish nati- 
jasida hosil qilingan jism ning haj­
mi — qarshida yotgan BC  tom on 
hosil qilgan sir!ning S BC yuzi bilan 
u c h b u r c h a k n i n g  s h u  t o m o n g a  
tushirilgan balandligi uchdan  biri­
ning ko‘paytmasiga teng:

у  =  A D  .  s-
a .j . 3  J  SC -

15.2 . M avzuga oid m asalalar

1. Teng yonli silindr o ‘q kesimining diagonali d. Silindrga 
ichki chizilgan oltiburchakli m untazam  prizma eng kichik 
diagonal kesimining yuzi hisoblansin.

л  \  d*yfl . d \  d2 . cl-db . г л \  (l~y[2 . p \  d yf6A) 4 > B) g 1 C) 4 , D) 3 > E) 4 .

2. K onus asosining radiusi r, balandligi h. Konusga 
barcha qirralari o ‘zaro teng bo‘lgan uchburchakli muntazam 
prizma ichki chizilgan. Prizm aning qirrasi topilsin.

л \ rh 4 i_  m  h2y[3 г2Уз r2y[2 , r h f i
 ̂ h + r j l  ’  ̂ h+r ’ ^  h+r ’ h+r ’ A + r J I '

3. Radiusi R b o ig a n  sharga uchburchakli m untazam  
p r izm a  tashq i ch iz ilgan . P r izm a t o ‘la si r t ining yuzi 
hisoblansin.

A) 24 f i2V3;  B) 18 Л 2Л ;  C)  16 Я 2Л ;  D) 20 Л 2;
E) 24 V2 R 2.

4. Konusga shar ichki chizilgan. Shar va konusning 
urinish nuqtalaridan hosil b o ig a n  aylananing radiusi r, 
konusning balandligi va yasovchisi orasidagi burchak a. 
Konusning hajmi hisoblansin.
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^ r 3( l + t g g ) 3 я г 3 c o s 2 и . p x  я г 3 s i n 2 а  .
8 tg 2g  ’ 2 s i n 2 g e o s '  g  ’ 4 sin g e o s 2 a  ’

p.4 я /•3( l + s i n g ) 3 . г-ч я г 3( 1 + s i n g ) 3
Ml  --------3—  , C-) --------- Г-J— .

JSing-COS g  3 c o s g - s in  g

5. M untazam  tetraedrning qirrasi 1 sm. Shu tetraedrga 
tashqi chizilgan sham ing  radiusi topilsin.

A) B) C) D) E) i .

6. T o ‘la sirtining yuzi 5  b o ig a n  piramidaga /? radiusli 
sfera ichki chizilgan. Piram idaning hajmi hisoblansin.

A) 1 5V?; В) ’ 5 27?; C) * ( 5 !+ /? 2); D) f  ( 5 2+ Л 2);

E) * SR.

15 .3 . M avzuga oid m asalalarning yechim lari

1. B e r i l g a n .  AB...EXFX —  m intazam  prizma, A D X —  
tashqi chizilgan silindr, A D = d \  AA X- A D .

^ aa\C\c h i s o b l a n s i n  (15 .3 .1-chizma).

Y e c h i l i s h i . T e n g  yonli silindr­
ning o ‘q kesimi kvadrat b o la d i .  
Agar silindr asosining radiusi R ga 
teng b o isa ,  aylanaga ichki chizilgan 
m untazam  oltiburchakning tom oni 
shu radiusga teng bo lad i  (5-§):/LZ?= 
= BC = ...FA=  R. T o ‘g‘ri burchakli  
b .A D D x d a n  P i fa g o r  t e o r e m a s i  
(2-§) yordamida AD  + 00"; = A D ; ,

(2Л)2+ (2Л 2) =  г/2, % R = d \ R 2= Y ’

R=_ dy[2 b o lad i .
15 .3 .1-ch izm a.
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U holda silindrning balandligi: # = 2 /? =  . M a’lumki,
m untazam  oltiburchakning ichki burchagi (5-§): Z.ABC=

= 180J£_22 = з о ° . 4=120°. A A B C  dan,  kosinuslar t e o ­
remasi yordamida, o ltibu rchakn ing /4С kichik diagonalini 
topamiz:

A C 2=2  • A B 2- 2 A B 2 • c o s \2 0 o= 2 A B 2+ 2A B 2 • ~ = 3 A B 2,

A C = A B S = R s f 3 = ^ y f 3  = ^ .
4  4

Dem ak, endi kichik diagonal kesimning yuzi:

Javobi: C).

2. B e r i l g a n .  S K  —  konus, A B C A lB lC l — i chki  
chizilgan m untazam  prizma, O^K=r\ SO=h; A B = A A r

A4, t o p i l s i n  ( 15.3.2-chizma).

Y e c h i l i s h i .  K onusn ingSA 
yasovchisini o ‘tkazamizva uning 
asos tekislig i b i lan  kesishish  
nuqtasin i К  deb  belgilaym iz. 
Prizma m untazam  bo igan lig i-  
d a n ,  k o n u s n i n g  b a l a n d l i g i  
p r izm a asoslarin ing  О va 0 ,  
markazlaridan o ‘tadi, О A  kesma 
A A B C  ga tashqi chizilgan ayla­
naning radiusi 0 ,4= /?  b o ‘ladi va 
OxA = R .  Lekin 0 ]K=r. T o ‘g ‘ri 
b u rch a k l i  A^’O /l—AxS’A'O, va

ulardan ~  b o lad i .
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ЛВ=а  b o ‘lsin, u holda OA=  2 sin60° ~  ^3  (s n̂us*ar 
teoremasiga asosan). Berilganiga b inoan , 0 0 ,  =>44,= =a  
va S O = h - a .  Y uqorida  yozilgan proporsiyaga keltirib

q o ‘ysak, =  va uni a ga nisbatan yechamiz: 

VSr/z -  V3ra =fl/z, a(h+rJ?> )=rh  Уз , o =  •

Javobi: E).

3. B e r i l g a n .  (O , /?) — shar, >450/1,5,0, — tashqi 
chizilgan prizma.

5 tpr h i s o b l a n s i n  (15.3.3-chizma).

Y e c h i l i s h i .  Shar ich­
ki chizilgan b o ‘lganligidan, 
uning diametri prizmaning 
balandligiga teng: H=2R. 
Agar prizma asosining to ­
moni AB= a,  balandligi H  
b o ‘lsa, to ‘la sirti

5  = 3ot.pr. Я + 2  • S.

s.. = - rx•2Уз

A

Ci

С

в

15.3.3-chizma.

formula bo 'y icha  hisobla- 
nadi.

S h a m i n g  m a rk a z id a n  
prizmaning asosiga paral­
lel tekislik o ‘tkazam iz va
k e s im d a  p r iz m a n in g  asosi A /1 5 0  ga te n g  b o ‘lgan  
uchburchakn i ham da  unga ichki chizilgan R  radiusli 
aylanani hosil qilamiz. M untazam A/15 0 ga ichki chizilgan 
aylananing 0  m arkazi u ch b u rc h a k  b issektrisalarn ing  
kesishish nuqtasidir (5-§). Shuning uchun, М О Я  — to £g‘ri
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b u r c h a k l i  { O K l A B ) ,  / .A O K = 30°;  A K =  |  va 
AK=  OA-- ctg30° yoki |  = /  ̂• ctg30°, a = 2 R j l .

U holda Syo= 3 -2 R y /3  - 2 R = \2  Д 2УЗ;

5 s= l ( 2 / ? V 3 ) 2- Л = 2 Л 2Л

va

5 , , ,=^„+25„  = 12/г2Л + б / г 2Л  = 1 8 ^ Л .

Javobi: B).

4. B e r i l g a n .  (5/4A) — konus, (O, R) —  ichki chizil­
gan shar, ( 0 , ,  r) —  kesim, / .A S K = a .

Vk h i s o b l a n s i n  ( 15.3.4-chizma).

Y e c h i l i s h i .  M a’lumki, 

konusning hajmi Vk = ^ 5 c x

x И  formula bo‘yicha hisob- 
lanadi. Agar konus asosining 
radiusi A K = R V konusning  
ba land lig i  S K = H  b o ‘lsa,

Kk= | j r « , 2 t f  bo 'lad i .  Ke- 
s im dagi do iran ing  O^B=r  
radiusi urinmaga perpendi- 
kulyardir. Shuning  uchun , 
Л/45С va A O ,5 5 to ‘g‘n  bu r­
chakli bo‘ladi va O^Bl SK, 
O B l SA  b o ‘l gani  u c h u n  

Z.OxBO= L O ^S B v chunki ularning mos tomonlari o ‘zaro 
perpendikulyar. АОЯО, dan  ichki chizilgan sh am in g  
radiusini topamiz:

0 \B q гл n 0 ,B fcos a  = -J  - ; R = OB = —1— =  — — .
OB cos a cos a

15.3.4-chizma.
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T o ‘g‘ri burchakli A O B S  dan:

sin a  =  ° ^ \  S O -  R ~

U holda

H = SO +  OK= - r

sin a

+

sin a - c o s a

r _  r ( l + s i n a )
s i n  a c o s a  c o s  a  s i n  a - c o s a

Konus asosining radiusi

d и  / " ( l + s i n  a )  . „  _  r ( l + s i n  a)
R = H  * tga= - 7-—  1 , a ,  — 2-----

s i n a - c o s '  a cos  a

b o la d i ,  dem ak, konusning hajmi

1 r 2(l+ sina)2 r(l+sin a) ttr3(l+ sina)3
I /  _  —  л -------------------2---------------'  ---------------------------------- =   ?-------

к 3 cos a sin a-cosa 3sina-cos a 

Javobi: D).

5. B e r i l g a n  S A B C  — m u n t a z a m  t e t r a e d r ,  
A S = A B = \ ,  O A = O S ,(0 ,  R) —  tashqi chizilgan shar.

R  t o p i l s i n  (15.3.5-chizma). _

Y e c h i l i s h i .  Piramida m un­
tazam bolganlig idan , uning S E  
balandligi p iram idaning asosi — 
S A B C  medianalarining kesishish 
nuqtasi E  dan o ‘tadi. U holda 
A E = r  shu S A B C  ga ichki chizil­
gan aylananing radiusidan iborat

0 A B
v a  =:: s in 60° *

A ' С

15.3.5-chizma.
T o ‘g‘ri burchakli S A E S  dan 

H = S E = U S 2 - A E \  =  =  T -
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Endi S E  balandlikni shar bilan К  nuqtada kesishgun- 
cha davom  ettiramiz va SK = 2R  sham ing diametri boNadi 
ham da A S /l /f  — t o ‘g ‘ri b u rch a k l i  va A E  un ing  S K  
gipotenuzasiga o ‘tkazilgan balandlikdan iborat.

Shu balandlikning xossasiga ko‘ra: AE?= SE  • EK.
Bizning h o ld a /!£=/•, E K = 2 R -H .  Shuning uchun,

Javobi: B).

6. B e r i l g a n .  S / IS C — piram ida, S  = S , ( 0 ,R )  —  ichki 
chizilgan shar.

Vpii h i s o b l a n s i n  (15.3.6-chizma).

Y e c h i l i s h i .  Masalani uch burchakli piramida uchun 
yechamiz. Faraz qilaylik, piramida yoqlarining yuzlari, mos

_ 6
3 ’

3>/6 _  V6
2-6 4  *

ravishda, SABS 5,, S BSC S2, Sasc—S}, SABC—S4 bo Isin.
Ichki chizilgan sham ing  О 
m arkazidan  p iram idan ing  
yoqlariga radiuslar o ‘tkaza- 
m iz va bu rad iuslar  mos 
y oq larga  p e rp e n d ik u ly a r  
b o ia d i .  О m arkazni pira-

Я \ 0  \ \ c  m idaning uchlari bilan tu-

A

В
15.3.6-chizma.

tashtirsak, u  to£rtta О SAB, 
OSBC, OSAC, О A B C  p ira­
midaga ajraladi. Natijada 
b e r i l g a n  p i r a m i d a n i n g  
hajmi shu to ‘rtta piramida 
h a jm la r in in g  y ig‘indisiga 
teng b o ‘ladi:
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у = у 1+у 2+ у з+ у 4)
ya’ni

К = ^ , Л + ^ 2Л + ^ 5 , Л + | 5 4Л;

К = ^ ( 5 ,  +  52+ 5 3+ 5 4).

Lekin, 5’| + 52+ 5 ’3+ 5 4= 5 [= 5 . Shuning uchun piram ida­
ning hajmi

К = ~ 5 - Д

b o ‘ladi. Bu formula ixtiyoriy piram ida uchun  ham  isbot 
qilinishi mumkin.

Javobi: E).

15 .4 . M ustaqil yechish uchun m asalalar

1. Radiusi 9 dm  b o ig a n  sharga to ‘rt burchakli m u n ta ­
zam  prizm a ichki chizilgan. Agar prizm aning balandligi 
14 dm  b o isa ,  prizm a asosi tom onin ing  uzunligi topilsin.

A) 6; B) 8; C) 10; D) 12; E) 9 dm.

2. Oltiburchakli m untazam  prizmaning balandligi 8 m, 
yon y o g in in g  diagonali 13 m. U nga tashqi chizilgan 
sham ing radiusi topilsin.

A) 8; B) 14; C) 12; D) 11; E) 10 m.

3. Tom onlari  6, 8 va 10 sm b o ig a n  uchburchak  to ‘g‘ri 
prizm aning asosidan iborat. Prizm aning balandligi 24 sm 
b o isa ,  unga tashqi chizilgan sham ing radiusi topilsin.

A) 15; B) 12; C) 13; D) 11; E) 16 sm.

4. T o ‘rt burchakli m untazam  piramidaning balandligi 
/?, yon qirrasi b b o isa ,  unga tashqi chizilgan sham ing 
radiusi topilsin.

A) 3 6 -2 /,; B ) ^ ; C ) 4 ± f ; D ) g ; E ) ^ .
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5. M untazam tetraedrning qirrasi a  berilgan b o ‘lsa, unga 
ichki chizilgan sham ing radiusi topilsin.

A) B) Ш ; С )  D) E) z f .

6. Berilgan piramida yon qirralarining har biri 9 sm 
dan, balandligi esa 5 sm b o ‘lsa, unga tashqi chizilgan 
sham ing radiusi topilsin.

A) 6,8; B) 8,1; C ) 7,2; D) 9; E) 7 sm.

7. Balandligi /?, asosidagi ikkiyoqli burchagi 60° b o ‘lgan 
m untazam  piramidaga ichki chizilgan sham ing  radiusi 
topilsin.

A ) f ; B ) § A ;  C) §Л; D)  jA; E) | a.

8. Uch burchakli m untazam  piramidaning balandligi /z, 
yon qirralari esa o ‘zaro peф endiku lyar  b o isa ,  unga tashqi 
chizilgan sham ing radiusi topilsin.

A) 1,8/z; B) 2/z; C) 1,5/z; D) 0,75/z; E) 1,2/z.

9. Piramidaning asosi tom oni 3 dm  b o ig a n  m untazam  
uchburchakdan iborat, yon qirralaridan biri 2 dm  va asosiga 
perpendikulyardir. U nga tashqi chizilgan sham ing  radiusi 
topilsin.

A) 2,5; B) 1,5; C) 1; D) 3; E) 2 dm.

10. T o ‘rt burchakli m untazam  prizma asosining tomoni 
6 sm, yon qirrasi 17 sm boisa , unga tashqi chizilgan shaming 
radiusi topilsin.

A) 9,5; B) 8; C) 10; D) 8,5; E) 12 sm.

11. T o ‘g‘ri burchakli parallelepipedning olcham lari nisbati 
2:3:6 kabi, t o la  sirtining yuzi 1152 sm2 bo isa , unga tashqi 
chizilgan shaming radiusi topilsin.

A) 16; B) 14; C ) 12; D) 15; E) 10 sm.
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12. T o kg‘ri burchakli parallelepiped yoqlarining diago- 
nallari, mos ravishda, a, b, с b o ‘lsa, unga tashqi chizilgan 
sham ing radiusi topilsin.

A) y a 2 + 2(b2 + c 2) ; B )  y 2 ( a 2 + c 2) - b 2 ;

С) у 2 ( Ь 2 + с 2) - а 2 ; D) i ^ + ^ + c 2) ;

E) y 2 ( a 2 + b 2) - c 2 .

13. Radiusi 21 sm bo'lgan sharga balandligi 14 sm bo‘lgan 
to ‘rt burchakli m untazam  prizma ichki chizilgan. Prizma 
to ‘la sirtining yuzi hisoblansin.

A) 2780; B) 3242; C) 3136; D) 2960; E) 3164 sm 2.

14. U ch burchakli m untazam  prizm a asosining tomoni 
12 sm, balandligi 2 sm bo‘Isa, unga tashqi chizilgan shaming 
radiusi topilsin.

A) 8; B) 10; C) 5; D) 6; E) 7 sm.

15. Radiusi 14 sm bo 'lgan sharga uchburchakli m u n ta ­
zam  prizma ichki chizilgan. Prizmaning balandligi asosining 
tom onidan  17 sm katta b o ‘lsa, prizm a yon sirtining yuzi 
hisoblansin.

A) 702; B) 696; C) 760; D) 792; E) 640 sm 2.

16. T o ‘g‘ri prizm aning asosi teng yonli uchburchakdir. 
U chbu rchakn ing  asosi 6 sm , balandligi 1 sm ham da  
p r izm an ing  balandligi 24 sm b o ‘lsa, prizm aga tashqi 
chizilgan sham ing  radiusi topilsin.

A) 12; B) 13; C ) 14; D) 16; E) 10 sm.

17. Olti burchakli m untazam  prizm a asosining tom oni 
4 dm , prizm aning balandligi 15 dm  b o isa ,  unga tashqi 
chizilgan sham ing  radiusi topilsin.

A) 10; B) 9,5; C) 9; D) 8,5; E) 8 dm.
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18. T o ‘rt burchakli piramida qirralarining har biri a. 
Piramidaga tashqi chizilgan sham ing radiusi topilsin.

A ) a V 6 ;  B) - - ;  C ) D ) ^ I  ; E)

19. T o ‘rt burchakli muntazam piramida asosining tomoni 
8 dm, yon qirrasi 9 dm. Piramidaga tashqi chizilgan shaming 
radiusi topilsin.

A) 4 ] !  ; B) 4; C) 5; D) 6; E) 5 ^  dm.

20. Uch burchakli muntazam piramida asosining tomoni 
a, p iram idaning uchidagi yassi burchaklari 90° b o ‘lsa, 
piramidaga tashqi chizilgan sham ing radiusi topilsin.

A ) a V 6 ;  B) 2^6 ; С ) ; E) 2 ^ .

21. Uch burchakli m untazam  piramidaning balandligi 5 
dm , yon qirrasi va asosi tom onin ing  nisbati 2:3 kabidir. 
Piramidaga tashqi chizilgan sham ing  radiusi topilsin.

A) 1; B) 0,5; C) 2; D) 2,5; E) 0,75 dm.

22. Olti burchakli muntazam piramidaga tashqi chizilgan 
sham ing markazi p iram ida balandligini uzunliklari 1 va 7 
sm b o ‘lgan kesm alarga  ajra tadi. P iram idan ing  hajmi 
hisoblansin.

A) 196 V3; B) 1 8 4 / 3 ;  C) 202; D) 1 9 2 / 3 ;  E) 196 sm 5.

23. Prizmaga shar ichki chizilgan. Prizmaning asosi 
teng yonli trapetsiyadan iborat b o ‘lib, uning asoslari 8 sm 
va 5 sm. Prizma to ‘la sirtining yuzi hisoblansin.

A) 3740; B) 3080; C) 3480; D) 3250; E) 3560 sm 2.

24. P iram idaning asosi tom onlari  25, 29 va 36 sm 
b o ‘lgan uchburchakdan  iborat. Agar p iram idaning uchi 
asosining tomonlaridan bir xil uzoqlikda b o ‘lsa, piramidaga 
ichki chizilgan sham ing radiusi topilsin.
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A) 1,5; В) 3; С ) 2 | ;  D ) 2; Е) 2 §  sm.

25. Konusning yasovchisi 17 sm, balandligi 15 sm. 
Konusga shar ichki chizilgan b o i s a ,  shar va konusning 
urinish nuqtalari hosil qilgan aylananing uzunligi topilsin.

л \  121я . px 144 . 169л . p-x 156л . Г х 144л
A) 42^, В) -рў -л ; С ) ~24~ ’ ~37~ ’ " I F  *

26. K onus asosining radiusi 6 dm . Konusga shar ichki 
chizilgan va u lar uringan aylananing uzunligi 4л  dm. 
Konusning hajmini va yon sirtining yuzi hisoblansin.

A) 36 V5 л ,  90л; В) 48л /3л , 72л; С) З б Л  л ,  72л;
D) 36 V2 л ,  84л; Е) 36л/3л  d m 3, 90л dm 2.

27. Kesik konusning yasovchisi 13 sm, asoslaridan 
birining radiusi 4 sm. Agar shu kesik konusga sharni ichki 
chizish m um kin  b o ‘lsa, uning yon sirti yuzi va hajmi 
hisoblansin.

А) 272л, 542л; В) 216л, 532л; С) 266л, 532л;
D) 266л, 486л; Е) 272л sm 2, 486л sm 3.

28. Radiusi 12 sm b o ‘lgan sharga kesik konus tashqi 
chizilgan. Kesik konus asoslari radiuslarining nisbati: 4:9 
kabi b o ‘lsa, uning hajmi hisoblansin.

А) 5216л; В) 3576л; С) 4526л; D) 4256л; Е) 3976л sm3.

29. Radiusi 6 sm boMgan sharga yasovchisi 15 sm 
b o ig a n  kesik konus tashqi chizilgan. Shar va kesik konus 
urinish ch iz ig ln ing  uzunligi topilsin.

А) 6,8л; В) 10,2л; С) 8,4л; D) 7,2л; Е) 9 ,6л  sm.

30. Asosining radiusi 9 sm b o ig a n  konusga shar ichki 
chizilgan. Ularning urinish ch iz ig ldan  tekislik o ikaz ilgan  
va bu tekislik konusning hajmini, uch idan  hisoblaganda, 
8:117 nisbatda b o la d i .  Sham ing  radiusi topilsin.

A) 3; B) 4,5; C) 5; D) 4; E) 6,5 sm.
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31. Piramidaning asosi — romb va uning diagonallari 
6 va 8 m. Piramidaning balandligi 1 m  va asosining m arka­
zidan o ‘tadi. Piramidaga ichki chizilgan sham ing radiusi 
topilsin.

A) 0,36; B) 0,72; C) 0,48; D) 1,2; E) 0,52 m.

32. U ch burchakli m untazam  kesik piramida asoslari­
ning tomonlari a  va b. Shu piramidaga shar ichki chizilgan. 
Kesik piramida yon sirtining yuzi hisoblansin.

A) ^ ( a + 6 ) 2; В) ^  (<, + 6 )2. с )  1  (a+b) \

D ) | ( a + 6 ) 2 ;  Е)^(а-ЬУ.
33. Olti burchakli m untazam  kesik piramida asoslari­

ning tom onlari a va b. Unga shar ichki chizilgan b o ‘lsa, 
kesik piramida yon sirtining yuzi hisoblansin.

А) £ ( а + Ь ) \  B) ~ - ( a - b ) 2', С) f  ( a - 6 ) 2;

D) ў̂~(а+ЬУ\ Е)^(а+ЬУ.

34. Sharga to ‘rt burchakli m untazam  kesik piramida 
tashqi chizilgan. Uning asoslari tom onlari a \<n b b o ‘lsa, 
kesik piramida yon sirtining yuzi hisoblansin.

A) \ ( a - b y -  В) (а-ЬУ\ С) D) ^  (а+ЬУ;
E) ( а + Ь ) 2.

35. Radiusi 2а-b o ig an  sharga asosining radiusi/-boigan 
konus ichki chizilgan. Konusning hajmi hisoblansin.

A) у  yoki ; В) у  (2+  V I )  yoki у  ( 2 -  V 3 );

S) f  ( l  + V 3 ) y o k i  f  ( 1 - Л ) ;

D) f  (l  +  V 2 ) y o k i  f  ( 1 - V 2 ) ;

E) у  (1 + V I )  yoki у  ( I - V 3 ) .
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36. Konusning yasovchisi 1 va asosi tekisligi bilan a  
burchak  tashkil qiladi. Konusga tashqi chizilgan sham ing 
hajmi hisoblansin.

лх я / 3 sing . Dx я / ’ cos a  . л/- . я / 3С05а .
A) cos3a ’ 4 sin2 a  ’ 4  6shV ^ ’ U) ’

F) я / 3 sin a  
4 cos2a

37. Kubga ichki va tashqi chizilgan sharlar hajmlari- 
ning nisbati topilsin.

A) V3:9; B) 3:7; C) V2 :5; D) 5:9; E) 7:9.

38. Konusning o ‘q kesimi m untazam  uchburchakdan 
iborat. Konusga tashqi va ichki chizilgan sferalar yuzlarining 
nisbati topilsin.

A) 6:5; B) 3:1; C) 4:5; D) 2:3; E) 4:1.

39. M untazam  piram idaning apofemasi m va asosi 
tekisligi bilan a  burchak tashkil qiladi. Piramidaga ichki 
chizilgan sfera sirtining yuzi hisoblansin.

A) 9п т 2 cosa  * tg у  ; В) л {2 т  cosa • tg ^  )2;

C) 4 я т 2 • tg2 у  ; D) 2 x m 2cos2a  * tg у  ;

E) 4(m  cosa  • tg ~  )2.

40. Silindrning balandligi h va asosining radiusi r. 
Silindrga tashqi chizilgan sfera sirtining yuzi hisoblansin.

A) jz(2r2- h 2)\ В) л { 4 г 2- 2 h 2)\ С) я(4/-2+ / / 2);
D) я ( / '2+2А2); E) я(2/*2+4/г2).

41. T o ‘rt burchakli m untazam  piramidaning yon qir- 
rasi b va asosi tekisligi bilan a  burchak tashkil qiladi. 
Piramidaga tashqi chizilgan sfera sirtining yuzi hisoblansin.

A) ; B) a 6 2sin2a ;  C ) ; D)cos- a ' ' ' ' sin a ’ tga ’

E) n b 2cos,2a\
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42. U c h  burchak li  m u n ta z a m  p ira m id a  asosining 
tomonicr, asosi qirrasidagi ikki yoqli burchakct. Piramidaga 
ichki chizilgan sfera sirtining yuzi hisoblansin.

A) y o 2cos2a; B) |  a2 sin2a ;  C) ^ f l 2ctg2| ;

D) I  a 2tg2| ;  E) | c 2ctg«.

43. T o‘rt burchakli muntazam piramida asosining tomoni 
a, piramidaning ichidagi yassi bu rchaka . Piramidaga ichki 
chizilgan sfera sirtining yuzi hisoblansin.

A) л а 2ctg2 2а; B) 2 s i c o s ( 4 5 " - | ) ; C ) M 2c tg (4 5 -+ |) ;

D ) ^ a 2s in (6 0 " -a ) ;  E) ^ a 2t g ( 4 5 - - | ) .

44. Sharga kesik konus ichki chizilgan. Kesik konus­
ning asoslari sfera sirtini yuzlari Юл, 70л, 20л ga teng 
uchta qismlarga ajratadi. Kesik konusning hajmi hisoblansin.

w  г  л 259л . 264 . р-ч 289лА) 64л; В) - у -  ; С) - у  л ;  D) 3 ; Е) 32 л.

45. Shar segmentining o ‘q kesimidagi yoyning kattaligi 
a  b o ‘lib, shu segmentga hajmi V  ga teng b o ‘lgan shar 
ichki chizilgan. Shar segmenti va ichki chizilgan shar hajm- 
larining ayirmasi topilsin.

А) З У  ■ ctg2у ; В) З У  • tg2f ; С ) 2 У  • cos2f  ;

D) 4 К  -cos2|  ; E) 3 P -s in 2 a .
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M ustaqil yechish uchun berilgan masalalarning 
javoblari

\ P a r a g r a f l a r

TopshiriqSv 
raqamlari Х ч

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 D A В E С D A D В ВЕС В С С D В

2 E E D С D В С A A D D D А А D

3 A D A В E A В D С А А С D С С

4 С В E A D С D E E Е С А В В Е

5 В С С D В D E С В С Е В Е Е А

6 С A В E D A В A D В D Е С D В

7 A В С В E E D С A D В С А А D

8 E С D A В
C D B

A
С E D Е А D D С С

9 D E A С D
BCA
DEA

A D E С Е А В В Е

10 В D E D С A E С В А С В Е Е А

11 E В С A A D D A В В В В А С С D В

12 D С A В E EC В D A С Е Е Е D А D

13 A E В С A A С E A В В А А В С

14 С A D E С EAB E С D D D D В Е Е

15 В D E A E D A D С Е С В D С А

16 В A D D E С В В А А С Е D В

17 E С В В С D D A С Е Е С А D

18 A В E A A E В E D В А А В С

19 С D В D В A С С А D D В Е Е

20 В E С E D D E В В А В D D В

21 D A В С С В A С D С С Е С А

22 A С E В В E D Е С Е А С В D

23 E В D A E D В А В В Е А А С

24 E D A E В С С В D D D В Е Е
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Da vo m i

X< Paragraflar

TopshiriqN. ' 
raqamlari x .

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

25 В E С D A E E D С A В D D В

26 D С В С С A A С A С С E С A

27 E A A В E В D В E D A С В С

28 A В С D D С E D С В E В A D

29 С D E A В D В С В E D A E E

30 В С D E A E С A D A В D D В

31 A E В С В A A В A С С E С С

32 D В A В D D D E E D A С В A

33 E A С D В E В С С В В A D

34 С В D E С С E В D E A E E

35 В С E A С В С D В A D D В

36 E D A В D A A E A С E С С

37 A E В С D D A A D С В A

38 D A С E A E В В В В A E

39 С D E D С В С С E D E В

40 E В D A E С D E D A D С

41 A С E В В A E D С E С A

42 С E С E E D A A В С В D

43 D A В С С E В В A D A E

44 В D A D D В С С D A D В

45 E С D E E A D D E В С A

46 С E В A В С E E В E E

47 D В A В В D A A С С В

48 A D С E E В В D D

49 E В E E A С С A

50 В С В D D

51 E E
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