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(@matematikaguruh

; 2 (x—b)(x—c) 2 (x—a)(x—c) 2 (x—a)(x-b)
MARD-8 e T ? a8 ¥ Gl
(Buyerda (a—b)(a—c)(b—c) #0.)

ni soddalashtiring.

. x—b)(x—c x—a)(x—c x—a)(x—b
Yechish: f(x) = a? Eu_bia_; + b” Eb—a;gb—ci + ¢~ Ec—a;Ec—b; (1)
belgilash kiritamiz. Bilamizki bu kvadrat funksiya hisoblanib, uni
f)=mx*+nx+k ()
ko’rinishda 1zlaymiz.

(1) funksiyada f(a) = a?; f(b) = b?* va f(c) = c?

tengliklar o’rinli. Bularni (2) qo’yib,
ma? + na + k = a?
mb? + nb + k = b2 =>m = 1;n = 0; k = 0 bo’lishini ko’rish giyin emas.
mc? + nc + k = ¢*

Topilgan m, n va k larni (2) ga qo’yib, f(x) = x# bo’lishi topamiz.

Javob: x2. M(Xo0). (@matematika

Xususan, x = +1da x% = (+1)? = 1.
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(@matematikaguruh

M (2017). x* — (k + 1)x + k* + k — 22 = 0 tenglama ildizlaridan
biri 2 dan kata, ikKkinchisi esa 2 dan Kichik bo’lsa, k ning butun
qiymatlari vig’indisini toping.

Yechish: Tenglikning chap qismi kvadrat funksiya bo’lib, parabolaning
tarmoqlari yuqoriga yo’'nalgan va shartga ko’ra Ox o’qini 2 ta nuqtada
ya'ni x = 2 nuqtaning o’ng va chap tomonidan kesib o’tishi kerak.
Demak, shu funksiya x = 2 da manfiy qiymatga ega bo’lishi kerak:
(22— (k+1)(-2)+k*+k—-22<0=>

k> —k—20<0=>-4<k<5.

Bundan k ning butun giymatlari yi’gindisi
-3+(-2)+(-1)+0+1+2+3+4=4gateng.

Javob: 4. (@matematika
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@matematikaguruh

M.2015: 4x - arccos(x? — 4x + 5) > x? tengsizlikni
yeching.

Yechish: Bu nostandart tengsizlikni yechimlarini uning
aniglanish sohasidan izlaymiz: —1<x*—-4x+5<1
Bu qo’sh tengsizlikni fagat x = 2 soni ganoatlantiradi.
Endi biz x = 2 bo’lganida berilgan tengsizlikni tekshirib
ko’ramiz.

4-2-arccos(22—4-2+5) > 2% bundanesa 0 > 4
sonli tengsizlik hosil bo’ladi. Bu taqqoslash no’to’g’ri
bo’lgani sababli x = 2 soni tengsizlikni yechimi
bo’lmaydi.

Javob: (@matematika
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B A\ C (@ matematikaguruh

Masala: ABCD — to’g'ri to rtburchak vuzi 50
K oa teng. Avlana AB, BC va AD tomonlarga
mos ravishda K, M va N nugtalarda urinadi.
AC diagonal avlanani E va F nugtalarda Kesib
A N o'tadi. Agar LBCA=a va EF=T7 bo’lsa, sina
ning givmatini toping.

Yechish: Zarur belgilashlami kiritamiz: avlana radiusi R, AE =x, FC =y, AC = d,
AK = HE =BM =R, AB = 2R, CM = BC — R. To'riburchak yuzi 50 ekanligidan

BC = E i; >CM = % — K. Avlanaga urinma va kesuvchi hagidagi teoremaga

ko'ra. x(x 4+ 7) = R? =}(x+§} =R2+"Tg=:u-x+3,5= RH? 1

Yo+ = (Z-k) =>y+l= [E-r) + 2@

(1) va (2) tengliklarni go'’shib, d =x+y+ 7 = ||H'E + g J(— - R + ﬂ (3).

ABC to’g’ri burchakli uchburchakda Pifager teoremasiga ko'ra, 4R? + 625 dz (4)

(1) va (4) dan 4R* + s J J (—- R + t—g buni kvadratga ko tarb,

2 , 625 _ p2 625 o 2 I ot | o :
4R*+ 2 =RP+ -+ 250+ R+ 42 E+4J{ R) +¢buni

soddalashtirib, 4R? + 51 = V4RZ + 49 J {—- ER + 49 natyjani olamiz va yana

kvadratga ko'tarib, 16R* + 408R? + 2601 = (4R? + 49) - [(—— ER) + 49)

16R* + 408R? + 2601 = (100 — 4R2)? + 196R2 + E- 14&] + 2401

16R* + 212R2 + 200 = 10000 — BOOR? + 16R* + 22 2507 — 9800 + 196R2
i 350° 2 175

816H T R = ST ekanligini topamiz.

g AB_ZR_2W_2 115 7 _ e _ 7 _ 7

B =5r %_ 25 25 2481 BT - om@ = MetgZa [ 33 10

Javoh: :—u dmatemarikia
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(@matematikaguruh

M: Ifodani soddalashtiring:

abc - (ﬂ—l_l_b—l_::—l) : (l_|___%)

bc+ac—ab a b c

Yechish:

abc (a—l b—1

a b
1

bc+ac—ab

=~
+
I
oy ] =

=N
+
I
| =

S T T e S e

=BT
+
I
o

Javob: 1 rmatematika

i

_|_ —
—_(1_1+1_3_1+9:
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‘@ matematikaguruh

M (2016): AB kesma K avlananing diametri
bo'lsin. L avlana K avlanaga hamda AB

to g ri chirigga K aylananing markazida
urinadi. M avlana K va L avlanaga hamda
AB to'g'ri chizigga urinadi. Agar M avlana
radiusi Ry gateng bo'lsa, Lva K

avlanalarning B, va R, radiuslarini toping.

Yechish: L aylanaming radiusi KL = K; bo’lsin. U holda K aylananing radiusi
Ry = 2R; bo’ladi. Shartga ko'ra MC = ME = NK = R,;. Demak, chizmaga
asosan LN = R; — Ry, LM =R; + Ry, KM = 2R, — R,;. MN = KE.
LMN va KME to’g'n burchakli uchburchaklarga ko'ra,
(KM —ME® =KE' _, kM? — ME? = LM? — LN? =>

LM= =LN- = MN
(ZR; = RH}I = R.IE-:I = (R + RH.}E —{R, - HMJE

4R} — 4R Ry + Ry, — RL, =R} + 2R Ry + R%, — R + 2R, Ry, — Ry,
4R = 8RRy, == R, = 2Ry, va R, = 2R, = 4R,, bo’lishini topamiz.

Javob: Ry = ZRy va Ry = 4R . ‘@ matematika
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(@matematikaguruh
M:9-16"—7-12* — 16 - 9* = 0 tenglamani yeching.
Yechish: Tenglikning ikkala tomonini 9* ga bo’lamiz:

0. () -7 (&) ~16=

9-(3)2I—7-(4)x—16=0

4 Ig . 3 i
(5) = t belgilash kiritamiz.
9-t2—7-t— 16 = 0 bu tenglamani yechib,
t, =—-1; t, = %yechimlarni hosil gilamiz.

X
Bularni belgilashga qo’yib, G) =—1=>x€Q va

X
G) = 1?6 => x = 2 yechimlarni hosil gqilamiz.
Javob: x = 2 (@matematika
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(@matematikaguruh

M: Teng yonli uchburchakning

uchidagi burchagi a ga teng.

Uchburchakka ichKki va tashqi

chizilgan doiralar radiuslari P P
nisbatini toping. ¢

Yechish: Uchburchakning asosi uzunligi a ga va asosidagi
burchagi esa f ga teng bo’lsin. U holda f = ?, bo’lib,

a a a m—a .
R=——var=-tg £ = —tg — bo’ladi. Bundan esa
2sina 2y 2 4
S a : a ¢ m—a — t m—a Sinﬂ
R 2sina 292 Y9 '
n—a8 ., . .
Javob: thsmﬂt (@matematika
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(@matematikaguruh Test (5.07.2017)

44 3_n.2 -
Agar x = —— bo’lsa, = i’:_;ii’x = kasrning giymatini
hisoblang.
A)vii+1 B«v1i1i-1 O1-v11 D)v11-2
Yechih: Berilgan x = g shartdan

2x=V11+1 (1) = 2x—-1=V11 ()

(2) tenglikni 1kkala tomonini kvadratga ko’tarib,

4x* —4x+1=11=>x*-x=2,5 (3)

ni hosil qilamiz. Endi so’ralgan ifodada (3) ko’rinishidagi
ifodalarni hosil qilib, uning gqiymatidan va (1) dan foydalangan
holda kasrning qiymatini hisoblaymiz:

3-3x2+65x-2  x(x?-x)-2(x’-x)+4,5x-2 _ 2,5x—5+4,5x—2

xZ-x+1 (x2-x)+1 2,5+1
"';";"'=2x—z=1/11+1—2=\/11—1.

Javob: v11 — 1 (B) (@matematika
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M:2015. @matematikaguruh x° —4|x| —a + 3 = 0 tenglama
2 ta musbat ildizga ega bo’ladigan a ning butun giyvmatlarining
o’rta arifmetigini toping.

Yechish: |x| = t (1) belgilash kiritamiz. Bu (1) tenglama ikkita
musbat ildizga ega bo’lishi uchun ¢ ning 2 ta musbat giymati mavjud

bo’lishi kerak. Shuning uchun t? — 4t —a + 3 = 0 tenglama 2 ta
musbat ildizga ega bo’ladigan a ning qiymatlarini topamiz.

A2 —4-1-(— 2 !
{( 4)c—4-1-( a+3)>0=}[a> 1=>a€(—1;3)
—a+3>0 a<3
. : o . S : 0+1+2
a ning butun giymatlari o’rta arifmetigini topamiz: s 1.

Javob: 1 (@matematika
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(@matematikaguruh

M: ABC uchburchakning
A va B burchaklari mos
ravishda 30° va 50° ga
teng bo’lsa, uning a, b va c
tomonlari orasidagi o’zaro i )
munosabatni aniglang. ¢

Yechish: Shartda berilgan va zarur belgilashlarni kiritamiz
(yugoridagi chizmaga garang).
ACD va ABC uchburchaklar o’xshashligidan

CD _ BC l b
—=—=}—=E=}l=u—_
AC AB b c c
Bissektrisa xossasiga ko’ra
BC BD a l ac
A AD b ool T arh

b :
Demak [==val=—— tengliklardan

c a+b

b e g
e munosabatni hosil gilamiz.
c a+b b
C}l = ba’l m— -

Javob: a = ——. (@matematika
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irlik vektorlar@a + b+ ¢ =0

b
+ € - @ ning giymatini hisoblang.

Savol(5.07.2017): Agard, b
+

"
shartni ganoatlantirsa, a b C

va
b-

Yechish: Shartga ko’ra, |d| = |b | | va a* = |d|* tenglik

c
o’rinli ekanligini inobatga olib, a +b+¢=0 ning ikkala tomonini
kvadratga ko’taramiz:

d-b+b-¢+¢-d=-1,5 @matematika

Javob: —1,5. (@matematikaguruh
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Test: 2017 @matematika

Misol. (a* + b* +4)x* +2(a+b+2)x+3 =0
tenglama haqiqiy yechimlarga ega bo’lsa, 3a — b ni
toping.

A)3 B) —4 C)4 D)-3
Yechish: Berilgan tenglamada qgavslarni ochamiz:
a’x?+ b%x% + 4x* 4+ 2ax + 2bx+4x+3 =0
Buni quyidagicha ko’rinishda yozamiz:
(ax+1)?2+(bx+1)?+(2x+1)?2=0

ax+1=0
Bundanesaibx +1 =10 =}[

2x+1=0
hosil gilamiz. Demak, 3a — b = 2a = 4

a=b=2 echimlarni
x=-05"

Javob: 4 C. @matematikaguruh
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@matematikaguruh A

Misol (5.07.2017): Y |
x+ 9| = % + a tenglama a ning H /

nechta natural givmatida 9 "
yechimga ega emas?

Yechish: f(x) = |x + 9| funksiya x = —9 da eng kichik giymat nolga
erishadi. g(x) = % + a funksiyaning x = —9 nuqtadagi qiymati f(x)
funksiyaning eng kichik giymati(nol)dan kichik bo’lsa, berilgan tenglama
yechimga ega bo’lmaydi. g(—9) <0 => -; +a<0 =>a<4,5.
Demak, a ning natural giymatlari to’plami A = {1; 2; 3; 4} dan iborat
bo’lib, uning soni n(A) = 4 gateng. Javob: 4. @matematika

Scanned by CamScanner



@matematikaguruh B

M: ABC to’g’ri burchakli

uchburchakda gipotenuzaga BD

balandlik o’tkazilgan. Agar ABD va

CBD uchburchaklarning perimetrlari A

a b

M (
mos ravishda p; va p, bo’lsa, ABC D
uchburchakning perimetrini toping.

Yechish: ABC uchburchakning perimetri p, AB=a, BC=b va AC=c bo’lsin.
AABC - AABD va ACBD lar bilan o’xshash, shuning uchun ularning
gipotenuzalari nisbhati perimetrlari nisbatiga teng, ya’ni

b ; . z b\2 »
e i % Pifagor teoremasiga ko’ra, (%) 4 (E) = 1 tenglikdan
£ P

Pi - P2 Z
foydalanib, ?) 4 (?) =1 = p= [p}+p}
Javob: ’pi + p3. @matematika
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@matematikaguruh

Misol (5.07.2017). cos9a = 4cosa bo’lsa, (4 cos?3a —3)(4 cos?a — 3)

- - - . - TI'.-
ning qiymatini hisoblang. a + F +mn,nelZ

29, 2 v
Vaskial: (4 e 3)(4 o PV 3) . cos3a(4cos“3a-3) _ cosa(4 cos® a-3) -

cos3a cosa

4 cos3 3a—3cos3a 4 cos’ a-3cosa
cos3a cosa
4 cos® a — 3cosa = cos3a formulaga ko’ra,

cos9a cos3a cos9a 4cosa 4

cos3a cosa cCosd COSx

Javob: 4. @matematika
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M:1+2x+3x2 +4x + -+ nx™! vio'indini hisoblane,

Yechish: Bu vig'indini givmati S bo’lsin.
1+2x+3x% +4xi + - +nx" 1 =§ (1)

Agarx =0 bo'lsa, 5 = 1 bo'ladi. x = 1 bo’lsa, § = 1; n bo'ladi. Endi biz
x# 0,x # 1 bo'lgan holda tenglikning ikkala tomonini x ga ke paytiramiz
1+2x+3x° +4x° + - +mx" =5/«

42+ 3 4t 4t m—-1x" T+ x"=5-x (2)

(1) va (2) tenliklarni hadma had ayiramiz: i@ matematika

1+x+x22 4+ 4+ x4+ 2" —x"=85—-5x (@ matematikaguruh

o] — #1_ [
Lt Iﬂ}—TI.I'"=5[1—I] =-_:hl._;'_==lrr-':"t (r+1}x"+1
1-x [l—.‘l'_]z
i . : n, x=1bo lsa,
Javeb: 1 + 2x 4+ 3x 4+ 4x' + -+ a1 =, >

i+1 ]
iLa =1 +1 i
! e x + 1bo'lsa
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M: 2017. @matematika Agar a+b+c=m va
1 1

1 4 (c a b)
a+b+b+c+c+a#nh“lsa*a+b+c a+b+b+c+c+ﬂ

ifodaning qiymatini toping (bunda m # 0).

Yechish: a=m—-b—-c b=m—-c—ac=m-—-a—»b

C a b
a+b+c_(a+b+b+c+c+a)_

m—a—b m—b—c m-—-c—a
m— o
a+b b+c c+a

m m m
m—( + + —3)=
a+b b+c c+a

1 1 1

m+3_m.(a+b+b+c+c+a)=m+3_mn'

Javob: m + 3 —mn (@matematikaguruh
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a matemabikapuruhb

o
1+dz=
4y
1+4ws
4zt

L1+ 42

Y echish: Ohyvidag 2 ta holatni ko’nib chigamiz:

1-hol. Sistemadagm noma’lumlardan birortas:, masalan x = 0
bo'lsin. Uholda y =0, = 0 bo'lishi kelib chigadi.
I-haol. x & 0 bo’lsin. Bunda sistemani quyidagicha yozib

%l 4

= z tenglamalar sistemasing yveching:

vechish mumkan:

I+4x® 1 1 1
N — o -

4x* ¥ -l.r=+1=
144 1 1 1
FJ:—I} —+ 1m—
iy z 1y 4
1+azt _ 1 Eraar B B, )
227 ¥ 4z’ X

Bu sistemadag barcha tenglamalarm go’shamaz.

it —+lt—FImti4l
3 L ¥,

X

ar’ ¥ ¥y I T
1 1 1 1 1 L

(B=1) +(5-1) +(x-1) =0

Bundan esa quyidag sistema hosil bo’lad.

%— 1 =10 Inl
L
ﬁ- l === y=3
1 1
E—] =n I=E
Javeb: (0, 0;0) voki {j—[% H a matematika
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2

y=a-+ e funksiya uchun quyidagi munosabatlar o’rinli.

a=0; b<0; ¢c>0 a<h b<h ¢>0
A ! 1/:

1 - ]-- Lo
(@matematika
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2

y=a-+ o funksiya uchun quyidagi munosabatlar o’rinli.
a:»[];b::-o;‘c}o a=0; b>0; ¢c>0
| \ | \‘
— . "
a<: >0 >0 850 D50 =0
‘ ‘.

\

@matematika

I
I
A
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y=a-+ b:ﬂ funksiya uchun quyvidagi munosabatlar o’rinli.
a=0 b>0 =1 a<i >0 =1
A
A
e —
a>0: b>0: e< a=0 >0 <0
A
A

(@matematika
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2

y=a-+ funksiya uchun quyidagi munosabatlar o’rinli.

bx+c
a<0; b>0; ¢c<0 a>0; b<0; ¢<0
A :‘.
e . ;
a=0;, b<0; c<0 a<0; b<0; c<0
| A :‘
i _— i >
' //— = = /—
{/ @matematika ' /
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2

y=a-+ = funksiva uchun quyidagi munosabatlar o’rinli.
a>0: b<: ¢c=0 a=4{: <l ¢=1)
A A
___________________________ ..
=
a<0; b<0; ¢c=0 g>0; <l ¢ >0
A
7 :
@matematika
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M: [ (x ) funksiya berilgan (a, b) intervalda noldan farqli va
differensiallanuvchi bo’lsin. (f(x))”" funskiyaning (a, b)
intervaldagi hosilasini toping.

A) —(f(x)" - f"(x) B) (/(x))" - /"(x)
C) (f(x)~ D) 2(/(x))” - f'(x)

Yechish: (a, b) oraligda dufferensiallanuvchi degani —
shu (a, b) oraligda hosilasi mavjud degani.

Demak, (f(x))” = (1) (x)Xf(x)” ==(f(x))" - £(x).
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AB kesma K aylananing
diametri bo'lsin. L aylana K
aylanaga hamda AB to' g
chizigga K aylananing
markazida urinadi. M aylana K
va L aylanaga hamda AB
to'g'r1 chizigqa urinadi. Agar
M aylana radiusi 1 ga teng
bo'lsa, L aylana radiusini
toping.

Yechish: L aylananing radiusi KL = R bo’lsin. U holda K aylananing radiusi
KB = KD = KC = 2KL = 2R bo’ladi. Shartga ko’ra MC = ME = NK = 1.
Bunga ko’ra chizmaga asosan LN =R —1, LM =R+ 1, KM = 2R — 1,
MN = KF bo’lishini anigqlashimiz mumkin. LMN va KME to’g’ri burchakli
uchburchaklarga ko’ra KM? — ME? = KE* va LM? — LN* = MN?. Demak
KM? —ME? =LM? —-ILN?=>2R-1)2-12=(R+1)?-(R—-1)°.

Bu tenglamani yechib, R = 2 bo’lishini topamiz.

Javob: 2
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ABCD tetradrni D uchidan
chiquvchi uchta girralari o'zaro
perpendikulyar hamda uzunliklari
DA = a; DB = b; DC = c ga teng.
Unga ichki chizilgan kubni bir uchi
D nuqtada bu nuqtaga qarama-
qarshi & uchi esa ABC yoqda
yotadi. Kubning qirrasi uzunligi d
ning qiymatini quyidagi formula
yordamida hisoblanadi.

ab-c

ad =
a*b+b-c+c'a
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(@matematikaguruh

Teorema: Qavariq
ko’pburchak ichidagi ixtiyoriy
nuqtadan uchlariga o’tkazilgan
kesmalar uning burchaklarini
chizmadagidek bo’laklarga
bo’ladi va quyidagi tenglik
o’rinli bo’ladi.

sinAq = sindzq : sindzq . sinAgq . ] sind,_11 y sinAyq =3 '@.r{l‘ﬂziﬁ'ﬂf

sinAy; sindy, Ssindz; sindy;  sind,_q; Sind,;
Isbot: 0A{A,; 0A;A3; 0A3A,; ...; OA,_1A,; 0A, A; uchburchaklarda sinuslar
teoremasiga ko’ra,

Siﬂﬂz:l _ ﬂ;"-ll ] SEI‘IA:;I _ DAZ i Siﬂﬂ.,;l _ ﬂz’lg . ] sim’l“l _ Dﬂn-l ] Siﬂﬂll _ Uﬂn

y nan ¥

sind,_12 04, ' sind,, 04,

sindi; 0A; ' sinA;; 0Az’ sinds, 044

bu tengliklarni ko’paytirib,

sindzq ] sindzq | sinAaq . ) sinAuq ] sindq1 _ 044 ) 0A; ) Az . . 04,1 ] 04, =~
sindy; sind;; sindsy;  sind,_q; sind,; 04, 0A; 0Ay =~ 04, 044

sind sinA sinA SinA, SinA,,_ sinA 5 .

—u. -z, 5.- 4, . —ell.- " m_1,  (@matematika
sindq; SindA;, SsinAs; sindy; sinA,,_12 SinA,; =¥

Scanned by CamScanner



@matematikaguruh

Masala: 10 ta xaltada 10 tadan tanga bor. Bitta xaltadagi tangalar soxta.
Soxta tanga hagiqiysidan 5 grammga yengil. Tarozida bir marta tortish
orgali gaysi xaltada soxta tanga borligini aniglang.

Yechish: Faraz gilaylik n — nomerli xaltada (1 < n < 10) soxta tangalar
bo’lsin. 1 —xaltadan 1 ta, 2 —xaltadan 2 ta, 3 —xaltadan 3 ta, va xakazo...
10 — xaltadan 10 ta tanga olamiz. Bunda bizjami 1 + 2 + 3 + ---+ 10 = 55
tangaga ega bo’lib, bundan n tasi soxta. Endi soxta aralash olingan 55 ta
tangalarni shartagi bir marta o’lchash imkoniyatimizni ishga solib, tarozida
tortamiz va natijani 11 ga (ashda 55 ga bo’linadi lekin soxta tanganing
hagiqiydan farqi 5 ham va 55 ham 5 ga bo’lingani uchun 55: 5 = 11 usuli
qulayroq)bo’lamiz. Agar soxta tangalar

1 — chi xaltada bo’lsa, qoldig 11 — 1 =10 (55 —5-ngako’ra 5 ga
bo’lingan ko’rinishi)ga,

2 — chi xaltada bo’lsa, goldig 11 — 2 = 9 ga,

3 — chi xaltada bo’lsa, qoldig 11 — 3 = 8 ga,

va hakazo...

n — chi xaltada bo’lsa, qoldiq 11 — n ga,

va hakazo...

10 —chi xaltada bo’lsa, goldig 11 — 10 = 1 ga teng bo’lad1.

Bu goldiglar nomerlar bo’yicha teskari tartibda ekanligini ko’rib turibsiz.
Buni to’g’n tartibga keltirish uchun 11 dan shu goldiglarmi ayiramiz va
bundan quyidagi sonli gator hosil bo’ladi:

1,2,3,..,n,..,10 (1)

(1) gatordagi son soxta tangalar joylashgan xaltaning nomerini bildiradi.
Hulosa. “Yugoridagi tartibda olingan 55 ta tangani tarozida bir marta
0’lchashdan chigqan natijani 11 ga beo’lib, hosil bo’lgan qoldigni 11 dan
ayrilganda kelib chigadigan son — soxta tangalar joylashgan xalta
nomerini ko’rsatadi”. @matematika
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7. ABC uchburchakning BC va AC tomonlarida mos
ravishda D va E nuqgtalar shunday olinganki bunda
burchak BAD=50", burchak ABE=30". Agar burchak
ABC;ACBzS(){i bo'Isa. burchak BED ni toping?
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Z BAD - 507

¥ D= poP

< RAER=7F0"

2 BED =~ KA

£ ADE=/o-L

Z AD @z B0
C 4 BDBE=20"

4 ABE =30"

 Sh S0 enFoT fnRe™-d) | Lnzo” A
$1n 3°°  gank CernRol® | nioc

| S’q\n?.o co?‘ZO 60}‘10 Qm(“%tbo"cl) L
_ . Sin 80 h“ el

$n (%0° PyER IR
ERINTHEN

'I‘-f
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-

2 d
z*+ (y+a)'=1=0
63. A
il { ?y=b
yagona yechimga ega bo'lsa, a + b ni toping.
A} 1 B) bir giymatli aniglanmaydi C)-1 D)0

tenglamalar sistemasi
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ECHILISHI:

Yy = b—x* shoxlari pasga qaragan parabola, uchi Oy o’qda yotadi;

Birinchi tenglik esa aylana tenglamasi bo’lib radiusi 1 ga teng, markazi (0; -a) nuqtada;

Bu sistema bir echimga ega bo’lsa tengliklar ifodalaydigan chiziglar bitta umumiy nuqtaga
ega bo’ladi;

Parabola uchi Oy o’qida, aylana markazi Oy o’qida bo’lgani, uchun chiziglarning umumiy
nuqtasi Oy o’qida bo’ladi, aylana parabola tepasida joylashadi;

-a-b=1 bundan a+b=1 bo’ladi;
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FORMULALAR:
Sky = azi

s=(1-V3+3)-a%

2T
52(4—@—?)'(}2

$=p §=2 §=7
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M: Ketma-ket x, y, z natural sonlar uchun S gy
Yy z x x z Yy

son butun son bo’lsa, y ni toping. A)3 B)2C)1D) 4

Yechish: x=n—1, y=n_, z=n+1 (rz > 1, pe N)bﬂ’lsin.

X ¥y =z ¥ X = n—1 H n+1 1 n—1 n+l
— -+t —+— + + + +

_!_
Vo2 X X T ¥ n n+l n—-1 n—1 n+l n
Gusihlayiiz: n+1+ n_\, H—1+H+1 Lf_n +n—] <7
n—1 n-1 M n n+l n+l1

Ifoda butun son bo’lishi uchun har bir guruh butun son bo’lishi kerak bo’ladi.

H+l+ " =2”+]EN; n—1+n+l e N n +n—l =2”_1EZ
n—1 n-—1 n—1 " H n+1 n+l1 n+1

Uchingi guruhni garaymiz: surati maxrajiga karrali bo’lsagina bu butun son bo’ladi.
DE}'lik k karrali son bo’lsin. Unda @Sﬂfifr matematika

2n~—] i -1 c0esaseRe ekl

S22n-l=n+lkSn=—>1
n+1 2—k k—2

2n—1l=(n+Dk<o2n—1=n+l<n=2< y=2. Javeb: B.
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M: ABC to’g’ri burchakli uchburchakning gipotenuzasiga tushirilgan CD balandligi
uchburchakni ikkita BCD va ACD uchburchaklarga ajratadi. Agar BCD uchburchakning
perimetri p, ga, ACD uchburchakning yarim perimetri p, ga teng bo’lsa, ABC uchburchakning

yarim perimetrini toping.

4 OKLIT
a+b+c¢ ; : TEOREMASIDAN
Yechish: P = T — yarim perimetr< a+ b+ ¢ = 2p. FOYDALANAMIZ
ab E!:_E
{a+.-‘:+m=2p|{:wu+?+T_ p|¢>[“_(a+b+£,)=2£p
b+h+n=2p, 2 hla+h+el=2¢
n=2p, p . ab b 55, (a ¢)
c [t
r”:pi
H'E :2( \ # il 2 F. 2 e
& ¢ p'<:>~£ P ]l +E e Pu| (B2 =1 p=4/p, +p;
b-2p=2ep, b p, g ¢ p p =
coop

————

Javob: p = \[p; +p3

(@super matematika
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YIG’INDI FORMULALARI

;]
a+a, +a,+..+a =Y a @super matematika
- 1 & 3 n .‘. -
k=l

Bunda z—‘r yig'indi belgisi. k = 1 — boshlang’ich giymat. n — oxirgi giymat,
ay — esa yig'indini har bir hadini hosil giluychi umumiy formula.

1 —misol. 1+2+3+... 415 yig'indini gisqa shaklda yozing.
Yechish: Bu 1 dan 15 gacha ketma-ket yozilgan natural sonlar yig'indisini tashkil etmoqgda.

Demak, ¢, +a, +a,+...+4a, =Zfﬂ- = formula bo'vichak=1,n=15, 4=k
k=l

15
.f”‘r”-h: 1+2+3++ 15 - Zk

k=l
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2 — misol. 4+546+...+13! yig'indini gisqa shaklda yozing.
Yechish: Bu 4 dan 13 gacha bo’lgan sonlarning faktorialllarining yig’indisini tashkil etmoqda.

Demak, ¢y ta, +a; +...+a, = Zﬂk — formula bo’yicha k=4, n=13, a4 =k!.
k=l

I3
Javoh: 453464 +13]= Zk ! (@super matematika
k=4
3 isol —+i+é+ +@ ig’indini qi haklda yozi
—misol. 7+ 2+ —+...+— yig'indini qisqa shaklda yozing.
Yechish: Yig'indining har bir hadi Fal formula bilan hosil gilinganini bilish giyin emas.
Bunda & ning boshlang’ich qiymati £ = 3 bo’lmogda, oxirgi qiymati esa k = 60 bo’lmogda.

475 6 61 g+t T

G0 k
Javob: ;‘ ﬁ
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4 —misol. 5+10+17+...+82 yig'indini gisqa shaklda vozing.

Yechish: Yig'indining har biri hadi gandau hosil gilinmogda?

Mana bunday: 5+10+17+...+82= (22 +1)+(32 + 1)+ (42 +1)+...+ (92 +1)
Demak, Umumiy formula ,F'T l ekan vabunda k=2, n=9.

Javoh: 5+10+17+...+82 = Zk +1 @super matematika

5 —misol. 16419422+ . +fil yig'indini gisqa shaklda yozing.
Yechish: Yig'indining har biri hadi gandau hosil gilinmogda?

Mana bunday: 16+19+22+..+61=(3-54+1)+(3-6+1)+(3-7+1)+...+(3-20+1)
Demak, Umumiy formula 34+ 1 ekan va bunda k=5, n = 20.

20
Javob: 16+19+22+. . +61=) 3k+1,
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KOMBINATORIKA

Matematika va uning tatbiglarida ko’ pincha turli ko rinishidag
to’plamlar va uning gism to plamlari bilan ish ko’rishga to’g'ri keladi:
ularning har biri elementlari orasidagi bog lanishni topish. ma’lum xossaga
ega bo’lgan to’plamlar yoki ularning qism to’plamlarining sonini aniglash
va h.k.

To plamlar va ularming gism to’plamlarini tuzish usullarini hamda
migdorlarini o rganuvchi tan kombinatorika deviladi.

Kombinatorika asosan, XVII — XI1X asrlarda mustaqil fan sifatida vuzaga
kelgan bo’lib, uning rivojiga B. Paskal, P. Ferma, G.Levbnis, Y. Bernulli,
L. Eyler kabi olimlar katta hissa go’shganlar.

Berilgan chekli to’plamning elementlaridan tuzilgan har bir tayin
curuhlar birlashma deviladi. Boshgacha qilib avtganda, har qanday
narsalardan tuzilgan va bir-biridan shu narsalarning vo tartibi bilan, vo o’zi
bilan farg giluvchi guruhlar birlashmalar deyiladi.

Muasalan, 1: 2; 3; 4; 5 ragamlardan 123; 213:125; 124; 2345; 3241 va
hokazo to’plamlarni tuzib tekshiramiz: 123 va 213 lar bir-biridan
raqamlarining tartibi bilan, 123 va 125 lar ragamlarining o’zi bilan farg
giladi. Birlashmalarni tashkil etuvchi narsalar elementlar deyiladi.

Elementlarni a, b, ¢, ... lotin alifbosining kichik harflarini bilan
begilaymiz.

Agar to’plamda tartib munosabat kiritlzan bo’lsa, yva'ni to plamning
gaysi elementi gaysi elementdan keyin kelishi voki gaysinisidan oldin
kelishi aniglangan bo’lsa, bunday to’plam tartiblangan deviladi. Agar
tartiblangan to’plamda elementlarning joylashish tartibi o’ zgartirilsa,
dastlabki to’plamdan fargli vangi to"plam hosil bo’ladi.

Biz birlashmalarning uchta asosiy xili bilan tanishamiz:

1. O'rinlashtirish: 2. O'rin almashtinsh; 3. Guruhlashtirish.

Bular bilan quyida ba’tafsil tanishib chigamiz:

1. {(Takrorlanadigan) O)'rinlashtirishlar

Ta’rif. m elementni n tadan o’rinlashtirish deb shundayv birlashmalarga
aytiladiki, ularning har birida berilgan m elementdan olingan » ta element
bolib, ular bir-birlaridan vo elementlari bilan. voki elementlarining tartibi
bilan farg qiladi { # =m bo’lishi shart). m ta elementdan » tadan tuzilgan

SUPER MATEMATIKA jurnalidan, @super matematika
5
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o'rinlashtirishlar soni 4, belgi bilan begilanadi. (4 — fransuzcha
“arrangement ., yva'ni o'rinlashtirish degan so’zning bosh harfi hisoblanadi.)

(¥ rinlashitirshlar sonining formulasini chigarish.

Masalan, uchta a. b, ¢ elementlardan bittadan olib: a. b, ¢: ikkitadan olib:
ab, ac, be, ba, ca, eb: uchtadan olhib: abe, ach, bac, bea, cab, cbua
birlashmalarni tuzamiz. Bulardan ab, ac, be, ca va cb larni olib tekshiramiz,

Bunda ab, ac. be lar elementlarn bilan, ab va ba, ac va ca, be va b lar
elementlarining tartibi bilan farq giladi. Lekin har ikkovida ham elementlar
soni bir xil. Bunday birlashmalar uch elementdan 2 tadan o’rinlashitirish

deyiladi va 4; shaklda yoziladi. Umuman bizga m ta: a. b.c, ... k. e
elementlar berilgan bo’lsin.

Bittadan tuzilgani m ga teng: A, =m.

lkkitadan tuzish uchun: ¢ ning voniga qolgan b, ¢, ..., k, e (m=1) tasini, b
ning yoniga qolgan a, ¢, ..., k, e (m—1) tasini va hokazo qo’yib chigamiz. U
holda m elementdan 2 tadan o'rinlashtirish:
(ab, ac, ..., ak, ae (m—1) ta o' rinlashtirish;

ba, be, ..., bk, be {m=1) tao'rinlashtirish;
mlas

lea. eb, ec, .., ek {m—=1) ta o'nnlashtirish;
Demak, m elementdan 2 tadan hamma o’rinlashtirishlar soni
Aj} =mim—1) bo’ladi.
Endi uchtadan tuzish uchun tuzilgan 2 tadan o'rinlashtirishlardan har
birining yoniga qolgan (m=2) ta elementni bittadan go’yib chigamiz.
(abe. abd, ..., abk, abe (m—2) tao'rinlashtirish;

ach, acd, ..., ack, ace (m—2) tao'rinlashtirish:
mim—1)ta

eka, ekb, ... {(m—2) tao'rnnlashtirish;
Demak, m elementdan 3 tadan hamma o rinlashtirishlar soni

Ay =m(m=1)(m=2) bo’ladi. Shunga o’xshash: 4, =m(m=1)(m=2)(m=3)

bo'ladi va hokazo. Umuman: A7 = m{m—=1)(m=2)m=3)...(m—(n—=1)),
Demalk,

A" =m(m=1)(m=2)m=3)..(m—n+1),

Bu o rinlashtirishlar sonini topish formulasi deyiladi.

6
SUPER MATENATIEKA jurnalidan, @super matematika
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Bu formulani gisqgacha ko’rnishda ham vozib olsak bo’ladi. Bundan
oldingi jurnal sonida faktorial hagida ma’lumot berib o’tgan edik. Aynan

shu mavzuga bog’lab yozib olsak, formula ishlash juda qulay bo’ladi.
Ya'ni

n!

A" =
" (n=m)
kabi ko'rinishda.
5 3 3! 8!
Misal 1. A, =8-7-6=336 yoki A =m=§=ﬁ-?-8=336.

Misel 2. Musobagada 11 ta komanda ishtirok etadi. To rtta turli medalm
necha xil usul bilan ularga tagsimash mumkin?
Yechish: Masala o’rinlashtirishlar sonini aniglash bilan yechiladi.

1 i
:,.Lmzizg.g.}{}.l | =7920.
(11=4)p 7!
Misol 3. Bir sinfda 9 ta fandan dars bo’lib, har kuni 5 xil fandan dars
o’tiladi. Bir kunlik dars necha xil usul bilan tagsimlanishi mumkin?
Yechish: Bu masala ham o'rinlashtirishlar sonini aniglash bilan yechiladi.
r |
L:i:5--ﬁ-?’-E-";':Iﬁlll’:r.
(9-5) 4!

A4} =11-10-9.8=7920 yoki 4

A£=9-8.7-6-5=15120 yoki 4 =

2. O0'rin almashtirish

Ta'rif. Fagat elementlarining tartibi bilangina farg qilgan (ya'ni n = m)
o'rinlashtirishlar o'rin almashtirishlar deyiladi.
m ta elementdan tuzilgan o’rin almashtirishlar soni Py belgi bilan
begilanadi. (P — fransuzcha “Permution™, ya'ni o’rin almashtirish so’zining
bosh harfidir.)
Formulasini keltirib chigarish.
Ta'rnifga ko'ra:
Fo=dl= m{m - Ilm-E}..{m-{m —E}Km —(m=- I}}zm (m=1)m-=2)..2-1

Ya'ni, £, =1-2-3..(m=2)m—1)m yoki F,, =m! ko’rinishda yozib olsak
bo’ladi.

P.=1.2-3..(m—=2)(m—1)m yoki P, =m:!

m

Bu formula o 'rin almashtirishlar sonini topish formulasi deyiladi.

7
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Misol 1. £,=3!=1-2-3=6; F,=5!=1-2-3-4-5=120
Misol 1. 6 ta stul go'yilgan. Unga 6 kishini necha xil usul bilan o’tgazish
mumkin,

Yechish: Bu masala o’rin almashtirishlar sonini aniglash bilan yechiladi. -
F=6!=1-2.3-4-5-6=720 xil usul bilan.

Y. Guruhlashtirish

Ta’rif. m ta elementdan n tadan tuzilgan guruhlashtirish deb, m
clementdan n tadan tuzilgan o'rinlashtirishlardan bir-biridan eng kamida

bitta elementi bilan farg qiladigan o’rinlashtirishlarga aytiladi.
m elementdan n tadan guruhalshtirish soni €, belgi bilan begilanadi (C -

fransuzcha “Combinasion”, va'ni guruhlashtirish degan so’zning bosh
harfidir.)

Masalan, to’rt element a, b, ¢, d dan 3 tadan tuzilgan abe, abd, acd, bed
guruhlarni olib tekshiramiz. Bu gurublarning har birida mumkin bo’lgan
barcha o’rin almashtirishlarni qilsak, to’rt elementdan 3 tadan mumkin
bo’lgan barcha o’rinlashtirishlarni hosil gilamiz:

abc abd acd bed
ach adh adc bdc
bac bad cad cbhd
bca bda cda cdb
abe dab dac dbc

cab dba dea dcb
Bunday o’rinlashtirshlarning soni = 6 - 4 = 24, Bunda: 6 — o'rin
almashtirishlar soni, 4 — guruhlar soni. 24 — o’rin alamshitirshlar soni.
Demak, 4, =C,P.. Shunga o’xshash: 4, =GP 4,=C.P, vahokazo.

hR

Umuman: 4, =C,F . Bundan:

Y m! oki € — mim—=1m=2)...Am=n+1)
P (m=n)n! d " 1-2-3..n

Ca

Bu formula guruhlashtirishlar sonini topish formulasi deyiladi.
1

Bunda C,, =1 deb gabul gilingan.

SUPER MATEMATIKA - Turdaliyev Zohidbek.
&
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o__ 8 8 678
MmeLY. @) 2T (goahal” ssal 12
20!  16-17-18:19-20
IF?} {:‘:ﬂ: — = — 155{}4‘

15150 1.2.3.4.5

Misol 2. C3, =1 tenglamani yeching.

=36.

=1
5 (2x)! (2x—-1)2x i '
o e = =les2x' —x—1=0 _
Yechish: >+~ (o _2j21™ 1.2 A o -

=g
Bundan x; = 1 berilgan tenglamaning ildizi bo’la oladi. x-=-0.5 berilgan
tenglamaning chet ildizi hiﬂﬂblﬂnadi {manﬁ}' son ishlatib bo’lmaydi).

Misol 3. Tenglamani yeching. Crryy =1345,,

2x+d (EI pi H} {“I b g}[
Yechish: “2s = (2x+3){2r+8—2x—3) (2x+3):S!

(2x+6)! _(2x+6)
"!:ma

(2x+6-3) (2x+3)

(2x +8)! _ 13{2.r+ﬁ]! . (2x+7)N2x+8)
(2x+3051 " (2x+3) 120
=(2x+7N2x+8)=13-120= x =16.

=}3=>

n—|
Am—l = 3

A.IT
Misel 4. Tenglamalar sistemasini yeching. {r_m " = 0.6

Yechish: 1 — tenglamalardagi har ifodani topib olamiz.

4 = (m=2)0 _ (m=2) g = (=2 _ m=2)
"2 (m=2=n) (m-n=2)""""" (m=2-(n-=-1))! (m-n-1)

U (m=2) {m—l}! " (m—l'ﬁ}‘. _Em—n—l}‘._
"2 m=n=2) (m=n=1) (m-n=2) (m-2)

(=1 = 1)!
(m—n —2:]'!

=m—&—i=3l{”

2 — tenglamalardagi har ifodani topib olamiz.

9
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S (T E | _ (m=2)!
Coa = nMm=2=n)! nllm=n=2J"
e {m—l_}! i {’”'1}!
i !-{m—l'—{:r—l}}l! [”‘1}![”""'”'_1}!‘

et m=2) _[ﬂ—i]l!{m—ﬂ—l]l!:I[.-r—]]!l:m—ﬂ—l)!:
Coz 1€z = n!-{m—ﬂ—ﬂ! (=2} ﬂ![m—n—E}!

_{m=n-=1)_

= 0E)

H

Bu (1) va (2) yechimlarni bitta sistema qilib olamiz.

m=n=1=3,

idy —H=5=m=5=1=3 m=9,

m=p=1 3
m=—n—=1_ 3 = =

3
==, n n
7 5

L | lar

Javoh: n=5 m=9,

Misel 5. Sinfdagi 24 o’quvchidan ko'rikda ishtirok etish uchun to’rt
o’quvchini necha xil usul bilan tanlash mumkin?
Yechish: Ko'rik ishtirkchilarining tartibi ahamivatga ega bo’lmagi uchun
24 elementli to’plamning 4 elementli gism to’plamlari soni nechtaligini
topamiz:
. 240 21.22.23.24
U (24-404!  1.2:3:4
Demak. to'rt o’quvchini 10626 usul bilan tanlash mumkin ekan.

= 10626

i ko'rinishdagi sonlarning xossalari.
LC=C. 2.C=C+C; ACh=CrL.

Bu xossalarni isbotini o’ zizga qoldiramiz.

SUPER MATEMATIKA jurnalidan, @super matematika
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"ﬁ“ Tengsizliklarni go’shish va ayirish,
i ko pavtirish, bo’lish.

Qo 'sh tengsizliklar bo 'vicha.

M:3i<x<Tva4<y<(Obo'lsa, x+ymva

X — ¥ ni toping.
Yeohish:
-1 y<7
+
-4<yv=s(
I4(-4)2x+1vT+0
-l<x+ys]
=3€<x<T

4
-4<ys0

J=0sx=ypsT=(~4)
I<x-ysll

Mi2<x<d4wvaS<y<Ebo'lsa,x+ymva

X = v ni toping.
Yechish:
2sx<d 2sx<d
. =
S5<y<k 5<y<8

Tex+y<I? —h<x=—y=<=|
M:l<a<2val<b<ibo'lsa 2a-3b
qavst oraligda bo’ladi?
Yeohish:
lca<? 2ehel
23 % 33 3
2elacd 6<3h<9
2ela<d
b<3h=9

—Telug-3h<-2

o

M: -2 < —x < 3 bo’lsa, 2x gaysi orahgda?
Yechish:

—2e—x<3
s

=2 -2-2 Javob: 6<2x<4.

42y

(@super matematika

M: |{§{_5 xra—]{—-;-al bo'lsa, x + y mi

toping.
Yechish:

1<

y
<85 —Jec==«l]
b i

[ R

3
&

2 =3 =3 =3

eyl 9> yp>-3
S A 1]
*
=3yl Javob: -1<x +I|,'-r:' |4,

=lex+ <l

M: B<x<10val< y<4 bo'lsa, x/yva
X loping,

Yeohivh:
He x=10
+ E<xsl0
2€yv<cd «x
TR 1sy<d
K x 10 P —
:'—‘:;5? 16 < xyv < 40

Javob: 2< =<5, 16 < xy <40,
=

M: 2<xy<3Ivad<ph<Ebo'lsa, yqaysi
oraligda joylashadi?
Yeolish:

d<x<y

o i
4*’-‘;'”‘ Javob: B<yv<24,

R yeld

M: 3<a<5 bo'lsa, > gaysi oraligda?

o
Yechish:
1 1T 1
3 a 3 3 3
3 3 3 Javeb: —<=<I
5 a
¥ 3
> —>—
a 5

s2<y<Tvad<y<Sbolsa x+xy="
Yechish: x+x-y=x{l+y)

S5<l+y<t
;
2<x<’

10 < x{1+ y) < 42
Scanned by CamScanner
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3. ABCD to’g’n burchak trapetsiyada BC||4D,
£ZBAD =90°, BC =32 sm. AC L BD va
AC : BD = 4:5 kabi1 bo’lsa, 4D katta asos
uzunligini toping. @super matematika

Scanned by CamScanner



3. Yechish: Masala shartiga mos chizma chizib olamiz va AC diagonalga
parallel bo’lgan KB chiziqni o’tkazdiramiz. U holda BC =KA4= 32 va
ZKBD =90 bo’ladi.

(@super matematika

B 32 C

K 32 A D
ABD to’g’r1 burchakli uchburchak uchun quyidagilar o’rinli:

{KD =KB* + BD’ o [KD = J(@x) +(5x) =41k

| KB =KA4-KD 16x° =32-KD

P ¥ 4.41
@:T:Mx@xzzﬁj KD = =5 —82.
AD =KD KA < AD =82-32=50. Javob: 50 sm

Scanned by CamScanner



PacueT rroniaau
CTOPOHA H BBICOTd

rH{:lHHBIF_‘ ABeE CTOPUHBI H yroJj Mmexkay HUuMH
a-b-siny
2

M3BECTHOM pajuyC OKPY>KHOCTH BIIMCAHHOMN HJIN
OIIMCAaHHOM, U3BECTHHI BCE YIJIbI UJIH BCE CTOPOHEI

S=Xr- -p
a-b-c
4 - R

S=2R sina - s1inf3 - s1ny
¢opmyJia I'epoHa
S=vVp(p-a) (p-b) (p-c)
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1. Tenglamalar sistemasini yeching:

% e }E:lJernE
S 9 25 49 | %
E hak Lot Xz b
§ LR el
N 9 49 25 21
2, VZ XZ XV 3z
5 | = =1+2In—
S (49 25 9 35

Scanned by CamScanner



1. Yechish: Sistema ikkta-ikkita go’shib olib quvidagi tengliklarni hosil
gilamiz: (x = 0. y=0,z>=0)

Rl o B (O R e S 5 B P’
9 215 49 15 9 9
\xy yz xz 5 | vz VZ
el e e gt e S 2 e Bl i G
9 49 125 2 49 49
; g ey
R R N
|49 25 9 357 |2 25
XY _ 1 @super matematika
o =
Bu tengliklar bajarilishi uchun |49  bo’lishi kerak bo’ladi.
Xz _q
lZ25
:-_'.{:[.'z 9:
Yugoridagi tenglikladan gE=Alcrine) =105 =paye=103
|xz=125.

Endi noma’lumlarni topamiz:
vz 105 15wz 105 21 105 33

¥ e = == }.': :fz—z—_

vz 49 7 = 25 5 g 3
o E]Eﬁﬂ 21 35)
Javob: '~V 753 )

Scanned by CamScanner



3. Tekislikda katetlarining uzunliklari « ga
teng bo’lgan teng yonli to’g’r1 burchakli
uchburchak yotibdi. Bu uchburchakni
to’g’r1 burchagi uchi atrofida 45° ga burish
orgali boshqa teng yonh uchburchak hosil
bo’ladi. Bu ikkita uchburchakning umumiy

qismi bo’lgan to’rtburchakning yuzini topmg.
@super matematika

Scanned by CamScanner



3. Yechish: Misol shartiga mos chizma chizib olamiz yva uchburchakning
katetlarini a deb olamiz.

@super matematika
AFCM = AMCN bo’leanligidan S-qn =255,
7 ST
Spe =~ MF-FC_FC="%, MF=DF= a2 Y21
2 2 2 2
¢ _1a 2-1 a2 B
Demak, =ruc ) > N5 - y
5 D 4 N
aW2-1
Scay = 28540 = ( 5 )

2-1)

Javob: Scap =

Scanned by CamScanner



2. Ota o’g’lidan 5 marta katta. Ota mstitutn
22 yoshida tugatgan. Shundan ber1 o’g’1l
ham 22 voshga vetishi uchun ketgan vaqtining
yarmisicha vaqt o’tdi. Hozir o’g’1l necha

yoshda va ota necha yoshda?
(@super matematika

Scanned by CamScanner



2. Yechish: Masala shartidan ushbu tenglamalar sistemasini yozamiz:

29+ =5

. Bundan x = 6, v = 16 ekanligi kelib chiqadi.
x+y=22

Demak, 0’g’1l 6 voshda, ota 30 yoshda.

I Ota I 2 -1|' y 22'
22
Javob: 6 yosh, 30 yosh. @super_matematika
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Misol. {x| xe€ Z, -3 <x <4} to’plamning bo’sh bo’limagan qism to’plamlar
sonini toping.
Yechish: To’plamlarga oid testlarda ko pincha quyidagi masalalar ko’p
uchraydi: to’plamning qism to’plamlari soni. to’plamni ikkita
kesishmaydigan qism to’plamlarga ajratish usullari, to’plamning bo’sh
bo’lmagan qism to’plamlarini sonini topish kabilar. Bu misol ham shular
jumlasidandir. To’plam elementlari butun sonligi uchun (x € Z) uning
sonini topib olamiz: xe {3 -2 -1 0;1; 2: 3}<> » = § ta ekan.

Agar A to’plamning elementlari soni # (r=1) ta bo’lsa, u holda, uning
1) gism — to’plamlari soni 2" ta bo’lad:.
2) bo’sh bo’lmagan qism to’plamlari soni 2" - 1 ta bo’ladi.
3) ikkita kesishmaydigan qism — to’plamlarga ajratish usullari soni 2" ta

bo’ladu.

U holda yuqrodagi 2- formulaga ko’ra {x|x € Z. -3 <x <4} to’plamning
bo’sh bo’lmagan qism — to’plamlari soni 27— 1 = 28 — 1= 127 ta ekan.
Javob: 127 ta. (@super_matematika

Scanned by CamScanner



2. Quyidagi chizmada y = x* parabola va unga
ichki chizilgan, radiusi 1 ga teng bo’lgan
avlana tasvirlangan. Aylananing markazining
koordinatalarim toping.

r11 'l
! o
"nﬁ y=x° ,f
b ,.f
\ /| "\ /
\
\‘ui I|' \ ,ff
@super matematika . 1
H‘-:_] _:r"j N
0 1
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2. Yechish: aylana markazi Oy o’gida bo’lgani uchun O(Q; &) bo’ladi.
AOMC da OM =b —xo*, MC =x.. OC = 1. A 1
C nugtaning koordinatalarini topish yE
uchun shu nuqtadan aylana va parabola | "
uchun umumiy urinma o’'tkazamiz. Bu P
urinma umumiy bo’leani uchun har bir \
tunksiya uchun tenglamani yozib burchak ( |
koeffitsientlarini tenglashtiramiz.

1) Parabola uchun: y= =X J"i:.‘f:, )=2x (1) M -
2) Avlana tenglamasi uchun topishdan - = J
oldin uming tenglamasini tuzib olamiz: p,
x*+(y—bJ =1. Endi ikkala tomondan v bo’yicha hosila olamiz:
2t Ay —B =0 Y= @z )=_To :
I " By YN b=z (2)
X
f - . ' " et l-r- — & -
Endi (1) va (2) tengliklarni tenglashtiramiz: =% = 77— = (3)

—
(]
-
L
o9
=

o
|
'er:l_l
Il

1
5 kelib chigadi. Buni AOMC uchun qo’llasak,

(-2 2 _lﬁ}flTJr A Yesgdo 2 (@super matematika
(1] ke [ ~ | S T '-:_4'
Ty A
v 1 1 3 5 8
Demak. 2—X; =E¢5—E=1¢E}=H; ":’kﬂ: Ijl — ekan.
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3. Sharning radiusi R bo’lib, shar sektorming
markaziy burchagi o ga teng bo’lsa, shar

sektor1 to’la sirtining yuzi hisoblansin.
(@super matematika
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3. Yechish: Shar sektorini tasvirlab olamiz (1-rasm). Bunda R — shar radiusi.
r — shar sektori (segmenti) radiusi, # — shar sektori (segmenti) balandligi.

a — sektorning markaziy burchagi.
Sektorning yon tarafdan ko’rinishini tasvirlab olamiz (2-rasm).

S... =7R(2h+7) — shar sektori to’la sirti.

To'la ;

2R 2Rsin L1e L+ RsinZ | = aR2sin Z| 206 41
2° 4 2 2074

e

%!
3
B
I

R 4 o (@super matematika
Javob: Sry = qu[zfg—“j. =

st
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Pemnenue 3aa4dm 15 AuarHocTHYeckod paboTsl

15. Ha pucynke nzobpameH rpadmk npou3sogHoH GyHKLMH
f(x), onpenenexnHo#t Ha uHTepBane (—11;3). HafiauTe konuye-
CTBO TAKHX YHCEN X, TO KacaTenbHad k rpaduky ¢yHrkumMH f(x)
B Touke ¢ abcumccoii x; napasiensHa npamoit y =3x — 11 win
COBMAJEEeT C HeH.

Y
-

1\1 = f’[ir] it }
{ \ /

TN

N LA \\D f 3
\| £ /
7 \V
Pewnenne, Ecau KacaTenbHaa K rpaduky ¢yHKUMH f(x) ma-
pajnensHa npaMod v = 3x — 11 Wi coBnajaer ¢ HeH, To ee
yrnoBoi ko3ddHLUMEHT paBeH 3, a 3HAYHT, HAM HYXHO HAUTH KO-
NMHYECTBO TOYeK, B KOTOPLIX NPOM3BoAHAA GYHKIMH [ (x) paBHa 3.
Ilns 3TOr0 Ha rpaduKe NPOH3BOAHOH NPOBEJEM MOPH30HTANLHYIO
YepTy, COOTBETCTBYIOLIYIO0 3Ha4YeHHIO y = 3, H MOCYHTAaeM KOJIH-

4yecTBO TOYEK rpaduka MPOU3BOIHOH, JeKallHX Ha 3TOH THHHH.
B HameMm ciy4ae Takux Todek 6.

y=f® i

iR\ mm i vy anamarims
/

D [ f 3
/

i

¥

"H

i
th=t
p—

-
..--="""'|

Omaem: 6.
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Lyx;—x1 Y=
A=+—
21X3 = X1 Y3~ W

[(x; —x1)(y3 —y1) — (x3 —x1) (v, — y1)]

[, (V2 —¥3) + %,(y3 —y1) + x3(y1 —¥2)]

NIP—‘ l\.)lb—i

A
y B(x;,y2)

/\C(x3 ,Y3)

A(xq1,y1)

v
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@}matematikaguruh va bo’lsa, BDF uchburchak yuzasini
@riyoziyot "oping:

M: Berilgan ABC uchburchakda

E nuqta - AC tomonning o’rtasi.

BC tomonda D nuqta shunday
olinganki, 2BD = DC tenglik

o’rinli. AD va BE to’g’ri chiziqlar

F nuqtada kesishgan. Agar FDCE
to’rtburchakning yuzi 20 gateng 4

Yechish: AD ga parallel EG to’g’ri chiziq o’tkazamiz. E nuqta AC ning
o’rtasi bo’lgani uchun DG = GC bo’ladi. Shartga ko’ra, 2BD = DC =>
BD = DG = GC va BF = FE. Sgpr = S bo’Isin. U holda Sppp = S;
Scec = Spec = Sppe = 28 ; Sepce =58 =20=> S5 = 4.

Javob: 4. (@matematika
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@matematikaguruh va @riyoziyot

25%—5.5¥t1.26 25X¥_7.5%¥41q
- < e
M:EGE —rr + — <2-5 24

tengsizlikni yeching.

Yechish: 5* =t

t2-25-t+26 t2-7-t+1

<2-t—24
t-1 t-7

t—24+>—4+t+—<2-t—24
t—1 t—7

2 1 t—5 t<1
t—1+t-7“‘0 >(t-~1)(t-—7)_0 > [5 <t<7
B 5* <1 x<0

= 5551‘:7:} 1<x<logs7

Javob: (—o0;0) U [1; logs 7)) (@matematika
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@matematikaguruh va @riyoziyot B a

M:2015 ABCD kvadaratning D
uchidan AB tomonning o’rtasiga

DK kesma o’tkazilgan. AC diagonal K Sa~L
: o . a =
uni L. nuqtada Kesib o’tib undan 7
KL=2,5 sm uzunlikdagi kesma p
a

ajratdi. Kvadratning tomoni toping.

Yechish: AC bissektrisa bo’lganligi sababli ADK uchburchakda

AL kesma DK ga o’tkazilgan bissektrisa bo’ladi. Demak,

AD DL a DL
== _>§_l—5—>DL—5—>DK—7,5

AK? + AD? = DK? ckanligiga ko’ra,
2

~+a>=17,5"=>5a?=225=>a=3V5
Javob: 3+/5. (@matematika
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M:EGE. Tengsizlikni yeching: (@matematikaguruh va @riyoziyot)
1
Elog}4(x2——8x4—16)+log¢ﬂ(—134—5x——4);>3.

Yechish: Tengsizlikni quyidagi ko’rinishga keltiramiz:
7108:1(x = 4) +1ogso[(x - (4~ )] > 3.
4 —x > 0vax—1 > 0 ekanligini e’tiborga olgan holda tengsizlik
quyidagi ko’rinishga o’tadi:
log, (4 —x) +log,_,(x—1) +1log,_,(4—x) >3 bundan esa
log, (4 —x)+1log,_,(x—1) > 2 hosil bo’ladi. log,_;(4—x) =y
(y-1)2 __[0<y<1 _

5 >0=> y>1 =>

belgilash kiritamiz: y + % >2=>

0<log, {(4—x)<1
[ Bx-1(A—X) Bu tengsizliklarni quyidagi tengsizliklar

log,_1(4 —x) > 1.
sistemalariga ajratamiz:

1 <x< 2
( 0<x—1<1 x>3
F>4—x>x—1 x<2,5
4—-x>0 x<4
0<x—1<1 . A
{1}4—x>x—1 x<3 [ ")
4—-x>0 _ 25285 o 14595 x<3
O<x—1<1 _° S o) =
14—x<x-—1 1<x<?2 2<x<2,5
. 4—-—x>0 Ix:u-z,s
(x—1>1 x < 4
4—x>x-1 x> 2
. 4-x>0 !x-:‘:Z,S
& ; L \x>4
5<x<
_2<x<2’5—>(2,2,5)u(2,5,3).
Javob: (2;2,5) U (2,5;3). (@matematika
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@matematikaguruh va (@riyoziyot

1 1 1 1
M: — + + e
1+2 1+2+3 1+2+3+4 1+24+34+---+10

yig’indining qiymatini hisoblang.

Yechish: Kasrlarning mahrajini arifmetik progressiya
yordamida hisoblab, yig’indining qiymatini aniglaymiz:

é2+1+§3+1+44+ +1+;um
R Lt B
2'(%—1—11)=%-

9

Javob: T (@matematika
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@matematikaguruh va (@rivoziyot

M: 5 ta ruchka, 3 ta galam va 4 ta flomaster bor. Ikkita
xildagi predmetlardan tashkil topgan nechta to’plamni

tuzish mumkin? A) 47 B) 42 C) 60 D) 24

Yechish: Barcha predmetlar (5+3+4=12 ta)uchun 2 tadan

guruhlashlar soni C% = —= = 66 ta. Tarkibida bir xil 2 ta

predmetlar gatnashgan to’plamlar sonini aniqglaymiz:

ruchka uchun CE .. 10 ta, galam uchun

2!-3!
2 3! 2 4!
C3 = — = 3 ta va flomaster uchun €y = — = 6 ta.
211! 2!-2!

Demak, ikkita xildagi predmetlardan tashkil tépgan to’plamlar
sont 66 — 10 —3 — 6 = 47 ta ekan.
Javob: 47 A. (@matematika
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(@matematikaguruh va (@riyoziyot

M: Agar xy + yz + zx = 16 bo’lsa, x* + y* + z? va (x + y + 2)*
ifodalarning eng Kichik giymatini toping.

Yechish: x% + y? + z* ifodaning eng kichik giymatini topishning
umumiy qoidasini keltirib chigaramiz: Istalgan a va b sonlari uchun
a’? + b? > 2ab tengsizlik har doim o’rinli ekanligidan foydalanib,
x? +y?% > 2xy; v +2z%>2yzva z? +x* > 2zx (1)
tengsizliklarni yozishimiz mumkin. Bu (1) tengsizliklarni qo’shib,
x% + y%? + z% > xy + yz + zx natijani olamiz. Demak, x? + y? + z
ifodaning eng kichik giymati x2 + y2 + z2 = 16 ga teng bo’ladi.
Endi (x + y + z)? ifodani eng kichik qiymatini topishning umumiy
goidasini keltirib chigaramiz:
(x+y+2)°2=x*+y2+z°+2(xy+yz+2zx) =

xy+yz+zx + 2(xy+yz + zx) = 3(xy + yz + zx).

Demak, (x + y + z)* > 3(xy + yz + zx) ekan. Bundan esa

(x + y + z)? ifodaning eng kichik qiymati

(x+y+2)? =3(xy+yz+2zx) =316 = 48 ga teng bo’ladi.

2

Javob: 16 va 48. (@matematika
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Astronomiyaning ba’zi kattaliklari

Yerning radiusi

Yerning massasi

Quyoshning radiusi

Quyoshning massasi

Oyning radiusi

Oyning massasi

Yerning markazidan Quyoshning markazigacha
bo‘lgan masofa

Yerning markazidan Oyning markazigacha
bo‘lgan masofa

Oyning Yer atrofida aylanish davri

6,37 - 10° m
5,98 . 10% kg
6,95- 104 m
1,98 - 10% kg
1,74 10° m
7,33 102 kg

1,49 - 10" m

3,84 108 m
27,3 kech.kun.= 2,36 : 10%s

===
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O:A=R; 0:B=CA=r; 0:10:=R+r; O:1C=R-r;
(@matematika AB=CO>=d=?

(IE=(R+1‘)3(R-1‘)3=> d=2-A/Rr

Scanned by CamScanner



@matematikaguruh va @riyoziyot

M: 6x + 11y va a(x + 7y) sonlari 31 ga bo’linsa,
(x,y € Z), a ning eng Kkichik natural qiymatini toping.

Yechish: ﬁx;l}' =nnez)=>x= 31“;11}'.
alx+7y) _(31n-11y 1 _a 1
31 & ( 6 +7y) 31 6 (31n +31) 31

E-(n+1)=}a=6.

Javob: a = 6. @matematika
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@matematikaguruh va @riyoziyot

3241 5%41  7%41 (2Zn+1)%+1

M: g + =7 + 5] + werot Zn-1)2-1 yig’indini
hisoblang. (n € N)

pon F%L L 5L . T (2n+1)%+1 _
Yechish: 27 + =71 + T + e DIl

(1+32 1)_|_(1+52 1)_I_(1_|_7I"2 1 t+ +(1+(2n+?1)2—1)=

2
n — s —
+ 24 + 4-6 + 6-8 T T (2n)-(2n+2)
1 1 1 1 1 1 3 § 1
n _—— — _—— — _—— — " —_— —
+2 4+4 6+6 B+ +2n Zn+2
1 1 n
n = A= = n .
T 2 2n+2 T Zn+2

@matematika
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0:4A=R; OEB_= R; O:10=R+r; O;:C=r;r=? -
(@matematika [ inma

AC=2-4/Rr; CB=2-A/Rr; AB=2-4RR
AC+CB=AB =>2-4/Rr +2-o/Rr =2-ARR =>
Vr-WR +4R)=ARR
iRiyE _2. . L.L. L
NRR or Ar 4R AR
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@matematikaguruh va (@riyoziyot

M. Hisoblang: Mg —— 22

x—=> X—mn T 1—-cost

dt.

Y: — funksiyaning boshlang’ich funksiyasi F(x)

1-cosx
bo’lsin. [ ==—dt = F(t) | % = F(x) — F(m);
(I de) = (PG~ Fm) = P00~ F/m) =225
lim [ lf‘f:ﬂ dt = lim(F(x) — F(m)) = F(m) — F(m) = 0.
lim — [ = lim I:%zﬂ“ bundan ko’rinib turibdiki,

kasr % anigmaslikni ifodalaydi va Lopital qoidasiga ko’ra,

( X cost )' COSX

: ml—cost i T 1-cosx ._ 13 cosx _cosm _1
LLmn (x—1)' o ]Il_}llr} 1 lxl_:.nﬂlr 1-cosx 1-cosm 2"
1 < P
Javob: — - @matematika
5 -
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(@matematikaguruh va (@riyoziyot
ESLAB QOLING!!!

Hulosa. y = f(x) funksiya grafigini Ox o’qidan n
marta, Oy o’qidan k marta cho’zish(gisish) uchun

shu funksiyada y ni o’rniga i (ny) va x ning
o’rniga esa f (kx) qo’yish kerak!

l — E — — . i

E=13) = y=wei (g

(ny = fx) => y =1 f(hkn) ).

@matematika
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(@matematikaguruh va (@riyoziyot
ESLAB QOLING!!!

! y = f(x) funksiya grafigini Ox o’qidan n marta,
Oy o’qidan k marta cho’zilsa(qisilsa), y=n"- f G)

(y = ?—11 - f (kx)) funksiya grafigi hosil bo’ladi.

' vy = f(x) funksiya grafigini Ox o’qidan n marta
cho’zilsa(qisilsa), Oy o’qidan esa k marta

ot = = i =t e
qisilsa(cho’zilsa), y = n - f(kx) (y =8 ¥ (k))
funksiya grafigi hosil bo’ladi.

Buyerdan#0; k# 0. @matematika
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(@matematikaguruh va @riyoziyot

M. Agar a, b, c,d sonlar uchun a®? + b* + c* + d* = 4
tenglik o’rinli bo’lsa, u holda (2 + a)(2 + b) > cd
bo’lishini isbotlang. (@matematika

Yechish: (2+a)(2+b)=4+2a+2b+ab =
%(4+4+4a+4b+2ab)=
%(a2+b2+cz+d2+4+4a+4b+2ab):

cl4+d?

L@ +b+22+c? +d%) 2 L5 ca,
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@matematikaguruh va @riyoziyot

I 3x—y

X+ Y 3
M. < p +3};, B (1) tenglamalar sistemasini yeching.
Ly = x24+yZz
ay + 3;12111) =3
Y: x = ay (2) bo’lsin. U holda < yﬂ+3 (3) bo’ladi.
\ Y- y(a®+1) -

a+3
— (4). (1) tenglamadan

y?a(a?+1)+3a—1=3y(@*+1) =
a+3 3(a+3)

(2) tenglamadan y* =

a’+3a+3a—-1= 3y-y—2 =>y==——(5)
; : . a+3 _ { 3(a+3) \?
(5) n1 (4) ga qo’yamiz: S i (a2+ﬁa_1) . Bundan

(a+3)((a*+6a—-1)*-9(@+3)(a*+1))=0
(a+3)a+1D(a—2)@a*+4a+13)=0=>

a, =-3;a, =-1,a;=2 (6).

(6)ni(5)gaqo’yamiz: y1 =05 y, = -1, y3 =1 (7)
(6)va(7)ni(2)gaqo’yamiz: x1 = 0; x, =1; x3 =2 (8)
(7) va (8) yechimlar juftligidan fagat (1; —1) va (2; 1)
yechimlar (1) n1 ganoatlantiradi.

Javob: (1; —1) va (2;1) @matematika
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Masala: (@matematika P nuqta ABCD B g C

kvadratning ichida joylashgan d
AP:BP:CP = 1:2: 3 munosabat o’rinli 2m 4
bo’lsa, sin(£CBP) ni toping. a -
/Z+1 2v2+1 P
A) —=— ' bl
) V5+2v2 ) V10+4v2 -
VZ D
- el 4
V5+2V2 v 10+4+/2

Yechish: Kvadratning tomoni uzunligi a ga va £CBP = a ga teng bo’lsin. U
holda shartga ko’ra AP =m; BP =2m va PC =3m va £ABP =90° — a
bo’ladi. ABP va CBP uchburchaklarda kosinuslar teoremasiga ko’ra,

{m2 = a’ + 4m? — 4amcos(90° — a) g, {4amsina = a* + 3m?
9m? = a? + 4m? — 4amcosa 4amcosa = a* — 5m?
bu tenglamalarni ayirib m = g (sina — cosa) ni topamiz va buni
sistemaning birinchi tenglamasiga qo’yib,
2
2a? - sina - (sina — cosa) = a* + 3%- (sina — cosa)?.
Buni soddalashtirsak, quyidagi ko’rinishga keladi:

2

sin? @ — 2sinacosa — 7 cos? @ = 0 va buni cos? a bo’lib,

tg2a —2tga—7=0=>tga=2V2+1.

0° < @ < 90° ekanidan va sina@ = —=2 az formuladan foydalanib,
1+tg° a

22+1 _2y2+1

sina = = .
J1+(2J§+1)2 V10+4v2
2VZ+1 .
Javob: = (B) (wmatematikaguruh
V10442 -
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Latetlaning gipotenmzadagi
provelsivalan

= MTH=C
¢ M — a ning proveksivasi.

a 2 i — b ning proveksivasi.
Ofrclit teoremalari
Dm +h'=a van +h =b
2)a-b=c-h
Na =mevab =n-c
P 5)E=ﬂf

h a b n b
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@matematikaguruh va (@riyoziyot

, _ . V2x+1—/3x
M. Hisoblang: Lljg e

Y: I v2x+1-v/3x ., V2x+1—+/3x . V2x+1++/3x . Vx+1+y2x\
; xlﬂ Vx+ti—Zx xl_}l (v’x+1—u‘2x vx+1+v2x f2x+1+u’3x) -
lim (2XH1=3%. Vx+i+VZx\ Ii Vxri+VZx  Ji+i+V2Z |2
xl_l}lil ( x+1-2x €2x+1+v’3x) o xl_lylil VZx+1+V3x  VZ+i+V3 3

Javob: \E @matematika
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To g’ri burchakli uchburchak

?\ a. b — katetlar.
_ ¢ — gipotenuza.
b e a, f§ — o’tkir burchaklar.
Hx_x a+ f=90"
— g Pifagor teoremasi:

g 2 2
a +b" =c

Masalan, a = 3. h=4, ¢ =5,
@super matematika

Pq'fugﬂr uchlik sonlarni hosil gilish.

—I a’ +1
c= : H—tﬂ[}ﬂﬂn.

2) a, a’:u[ } = c:{ J +1; g — juft son.

Na=2mn,b=m —n,c=m +n
m = n musbat son bo’ lgan istalgan sonlar.

a katet b katet ¢ gipotenuza
3 1 5
5 12 13
7 | 24 25
9 40 4]
1 60 6!
12 33 37
13 84 | 85
16 63 65
17 144 145
19 180 181

Agar a, b, va ¢ sonlar Pifagor uchlik sonlar
bo Isa, ma, mb va mc sonlar ham Pifagor
sonlari bo 'ladi.

M: 2-3,2-4va2-5, yanm 6, 8vall.
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@matematikaguruh va (@riyoziyot

M.(Variant 2015)

ABCD parallelogrammning A
va D uchlari M tekislikda, B va
C uchlari uning tashqarisida,
AD =10sm, AB = 15 sm, AC
va BD diagonallarining M
tekislikdagi proyeksiyalari mos
ravishda 13,5 sm va 10,5 sm ga
teng. Parallelogrammning
diagonallarini toping.

Yechish: AD//BC ekanligidan BC tomon M tekislikka parallel bo’ladi.
AC =d.,BD = d;, BE = CF = h bo’lsin. Shartga ko’ra AF = 13,5
sm, DE = 10,5 sm. U holda

AC? + BD? = 2 - (AB? + AD?) di +d3 = 2+ (15% + 10%)

AC? = AF* + CF* => d? = 13,52 + h? =>
BD? = DE? + BE* d; = 10,5* + h*

di+d; =650 _ (d; =19

[di-dgﬂz ‘>{dz= 17

Javob: 17 smva19sm. (@matematika
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(@matematikaguruh va @riyoziyot

o
M. a+p+y=m va cosg-cosg-cos£=a

bo’lsa, sina + sinf + siny ni toping.

Yia+B=m—y. sina+sinf + siny =

I a— g y - = a— .
ZsmTﬁ cosT‘G + siny = 2sin——cos—— + siny =
Y a—p 4

ZcosicosT + Zsin—cos;—’ = ans:(cosTﬂ - sm,y)

Zcosy(casTﬁ+ sin ;_ﬁ) = ansz(msTﬁ+ cos—ﬁ) =

2
o
2C0S — (ans cos ﬁ) = 4cos 2 cas‘;—?cos% = 4q.

Javob: 4a. (@matematika
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@matematikaguruh va (@riyoziyot

M. a+p+y=m va sing-sing-singz a
bo’lsa, cosa + cosf + cosy ni toping.

Y:a+B=m—y. cosa+ cosp + cosy =

ansﬂ - cnsa; + cosy = ansnzi- cos% + cosy =
Zsing ms—+ 1— Zsm”

Zsing (cnsTﬁ— sin-— ) +1=

Zsin;—’ (cosTﬂ — sin _2_ﬂ) +1=

Zsing (cnsTﬂ — ms—ﬁ) +1=

B

4 Esin§+1=4u+1.

2sin-- (Zsinfsinﬂ) +1=4sinZsin
2 2 2 2

Javob:4a+ 1. (@matematika
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@matematikaguruh va @riyoziyot 1) 13u+4 \1In+3 2) 11n+3| 2n+1
11n+3 e . 11n+3 [ 10nt3| 5

M: e kasr gisqaradigan g 12

[1; 25] kesmaga tcglshh‘ T 4) n-10 5

natural n sonlar nechta ? “2n-4 [ 5n n-2
.. 11n+3 : : == -10

¥: " bu kasr gisqaradigan 5 " 10

sonni topish uchun uning surat )

va mahraji EKUBini Evklid

algaritmi yordamida aniqlaymiz:

EKUB{(11n+3);(13n+4)} =5 => 2= =2n+ ==

n+3

T=m.(mEN) => n=5m-3 (1)

Shartgako’'ra,1<n <25 => 1<5m-3<25=>

0,8<m<56 => me{l;2;3;4;5} (2)

(2) ni (1) ga qo’vib, n € {2;7;12;17; 22} bo’lib, uning 5 ta natural
givmati mavjudligini ko’rishimiz mumkKkin.

Javob: 5 ta. (@matematika
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(@matematikaguruh va (@riyoziyot

M. a+f+y=m va sin2a'sin2f sin2y = a
bo’lsa, sin4a + sin4f + sin4y ni toping.

Yia+B=m—y. sinda + sindf + sindy =
2sin(Za+ 2B) - cos(2a — 2B) + sindy =

2s5in(2m — 2y) - cos(2a — 23) + sindy =

—2sin2y - cos(2a — 2PB) + 2sin2ycosly =

—2sin2y - (cos(2a — 2f) — cos2y) =

—2s5in2y - (cos(2a —2B) — cos(2m — 2a —2f8)) =
—2sin2y - (cos(2a — 2B) — cos(2a + 2pB)) =

—2sin2y - (2sin2fsin2a) = —4sin2asin2fsin2y = —4a.

Javob: —4a. (@matematika
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Nvuton binomi (@matematikaguruh va @riyoziyot

(a + b)" = Cha™ + Cha™'b + Cia™%b?* + -+ Ci1ab™ ! + D™

Bu yerdan ko’rinib turibdiki, a va b oldidagi koeffitsiyent 1 ga teng
va uning n — darajasi ham 1 ga teng: C) = C?' = 1" = 1.
CY; CL; C%;..;C! lar esa binomial koeffitsiyentlar deyiladi.
cm =m(:—_m) n'=1-2-3-4-..-n
0! = 1 deb qabul qilingan.

n! n! 1

Sababi: 1= = s =g =g <=>1=g=>0!=1

Xossalari.

1. Yoyilma n + 1 ta haddan iborat.

2. Barcha binomial koeffitsiyentlar yig’indisi
Co+CL+C%+--+CI=2"ga teng.

3. Boshi va oxiridan teng uzoqlikda turuvchi binomial
koeffitsiyentlar o’zaro teng ya’ni: Cj' = C;”™.

4. Toq o’rinda turgan binomial koeffitsiyentlar yig’indisi juft o’rinda
turgan binomial koeffitsiyentlar yig’indisiga teng.

5. Binom yoyilmasi a o’zgaruvchiga nisbatan n — darajani ko’phab
bo’ladi.

6. Binom ko’rsatkichi toq bo’lganda yoyilmada ikkita o’rta had, juft
son bo’lganda esa bitta o’rta had bo’ladi.

7. Yoyilmaning istalgan hadi: T,,.; = C}'-a™ ™ -b™

ga teng.
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Masala

Ikkita zaryadsiz sfera bir-biridan uzoq masofada joylashgan.
Zaryad miqdori g bo'lgan zaryadlangan sharcha avval
birinchi sferaga, so‘ngra esa ikkinchisiga tekkizildi. Natijada
ikkinchi sferadagi zaryad miqdori 0,09¢q bo'ldi. Sharchada
qganday zaryad miqdori golgan?

A) 0,01¢ B)09g C)0,09 D)O038lg

Yechimi:

H—slera radiuslari; r—zaryadlangan
sharcha radiusi bo'lsin. 1--sferaga

tekkizilganda u ¢, ga teng zaryadla—

nib golsin. Bu hol uchun:

R %

rooq-q

2—sferaga tekkizilgandan keyingi hol
uchun:

I 0,09¢ R (0,09¢

= —
r (q—ql)—0,09q r 0,91¢—q,
Tenglashtirsak:

9 0,09¢

2 9
- = ¢-—qq,+0,09¢"—=0
q_ql Ogglg—ql ql q'jl+ ) q

Bundan ql:O,gq

Sharchada qgolgan zaryad:
0.91¢—q.—0.91¢—0.99—0,01q avob: A
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@matematika guruh uchburchakning BD balandligini
= toping.

va@riyoziyot

4-M: ABC to’g’ri burchakli
uchburchakda gipotenuzaga BD
balandlik o’tkazilgan. Agar ABD va
CBD uchburchaklarga ichki
chizilgan aylana radiuslari mos A
ravishda r; va I bo’lsa, ABC
Yechish: ABC uchburchakda AB = a, BC = b, AC = c, ichki chizilgan

i 3 g at+b—c
aylana radiusi 7 va BD = h bo’lsin. r = B ’T% + 3.

DC C

|AD|+h—a
2 =i
=15
yA
a+b-c
2h=2r1+2r;+a+b—c=>h=ri+r,+——=r1+r;+r.

h=r;+r,+ (r§+r§.
Javob: ry + 1, + fr§+r§. @matematika
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@matematikaguruh uchburchakka ichki chizilgan
va @ . r'y 07 iy e aylana radiusini toping.

3-M: ABC to’g’ri burchakli
uchburchakda gipotenuzaga BD
balandlik o’tkazilgan. Agar ABD va
CBD uchburchaklarga ichki
chizilgan aylana radiuslari mos

ravishda r; vaT, bo’lsa, ABC
Yechish: ABC uchburchakda AB=a, BC=b va AC=c va ichki chizilgan

aylana radiusi 7" bo’lsin. AABC - AABD va ACBD lar bilan o’xshash,

shuning uchun ularning gipotenuzalari nisbati, ichki chizilgan aylanalar

. L. ) , . a rq b Ty
radiuslari nisbatiga teng, ya'nm1 — = - e = -
c c

a\ 2 b\ 2
Pifagor teoremasiga ko’ra, (;) + (—) = 1 tenglikdan foydalanib,

c

() +(D) =1 = r=rl+n

Javob: ’r§+r%. @matematika
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@matematikaguruh

2-M: ABC to’g’ri burchakli
uchburchakda gipotenuzaga BD
balandlik o’tkazilgan. Agar ABD va
CBD uchburchaklarning yarim ;
perimetrlari mos ravishda p, va p, D
bo’lsa, ABC uchburchakning yarim

perimetrini toping.

Yechish: ABC uchburchakning varim perimetri p, AB=a, BC=b va AC=c
bo’'lsin. AABC - AABD va ACBD lar bilan o’xshash, shuning uchun ularning
gipotenuzalari nishati yarim perimetrlari nisbatiga teng, ya'ni

~ P1i
— T — \ra

L P

2 2
g 1 ﬁ F}—-2 —" ——} o 2 2

foydalanib, p) + (p) =1 => p p1 + 5

Javob: |pi + p3. @matematika

o I =

e N2 g2
= P Pifagor teoremasiga ko'ra, (;) + (—) = 1 tenglikdan

C
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@matematikaguruh va (@riyoziyot

M(2016). tg(tg(tg ... (tgx) ...)) = 2012 tenglama |0;§] kesmada
n;ta
cheksiz ko’p yechimga ega bo’lsa, n ning eng kichik qiymatini toping.

Y:1)n=1da tgx =2012 => x = arctg2012 + nn,,n, € Z.
T

n, = 0da x = arctg 2012, 7 <arctg 2012 < g < /3.

2)n=2da tg(tgx) =2012 =>tgx = arctg2012 + n,
x = arctg(arctg 2012 + nn,) + nn,, ny,n, € Z. Bundan, =0
bo’lganda x = arctg(arctg 2012 + nn,) yechim n; ning istalgan

natural qiymatlarida arctg(arctg 2012 + mn,) < arctg(+) <§
tengsizlik o’rinli,

3)n = 3 datg(tg(tgx)) = 2012 =>tg(tgx) = arctg 2012 + mn, =>
tgx = arctg(arctg 2012 + n,) + mn, =

x = arctg(arctg(arctg 2012 + nn,) + nn,) + mn3, ny,ny,n3 € Z.
Bunda n, = 0 va ny; = 0 da n, ning istalgan natural giymatida

arctg(arctg((arctg2012 + mn,))) < arctg(arctg(+«)) <

arctg (%) < 3 tengsizlik o’rinli. Demak, n. > 3 ning barcha natural

qiyvmatlarida berilgan tenglama [0; E] kesmada cheksiz ko’p yechimga

ega bo’ladi deb hulosa chigarish mumkin.
Javob: 3. @matematika
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(@matematikaguruh va @riyoziyot B

M(2016). To’g’ri burchakli
trapetsiyaning balandligi h, uning
asosiga perpendikulyar bo’Imagan
tomonini diametr qilib chizilgan aylana
trapetsiyaning qarama-qarshi tomoniga
urinadi. Katetlari trapetsiyaning asoslari 4
bo’lgan to’g’ri burchakli

uchburchakning yuzini toping.

Y: Trapetsiyaning asoslari uzunliklari AD = a va BC = b bo’lsin.

Biz esa katetlari a va b bo’lgan to’g’ri burchakli uchburchakning yuzi

b
a? ni topishimiz kerak. Shartga ko’ra AB = h. AD ning aylana bilan

kesishish nuqtasi E ga CE vatar o’tkazamiz va bunda CED uchburchak
to’g’ri burchakli bo’lib, ABCE to’g’ri to’rtburchak bo’lishi kelib chigadi.

Bundan AE = BC = b, AF = = > AF —urinma AD —kesuvchi
2 2
h b h
bo’lgani uchun AF? = AE - AD => (E) =b-a=> a? =
hz
Javob: i @matematika
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Kub shaklidagi muzning ichiga joylashtirilgan yog‘ochdan yasalgan konus asosining diametri va
uning balandligi kub girrasi uzunligiga teng. Agar ushbu muz suvda suzib yurgan bo‘lsa, uning

ganday qismi (%) suvga botmagangan bo‘ladi? Yog‘och, muz va suvning zichliklari mos ravishda

0,8;0,9; 1,0 (g/sm’) ga teng. m=3,0 deb oling.

A)146 B)20,7 C)27,8 D)I12,5 hitps://t.me/fizikamatematika

a=d=h; F,=mg; psng=g(pme+py

a3

3
Vy=lrrR2h=£; Vm=a3—1'3,=a3——'

3 12 12

sV = pma® (1~75) + oy 5
psVs = @ (am (1= 53) #i0v )
PsVy = %(12'0”1 — (pm = P:w))

Vp _12pm=(Pm—py)
v 12p

¥

Wy

33

Vb — 1 — 12Pm‘“(ﬂm‘ﬂy} = 12(P3—Pm)—17(py_ﬂm]' - 12(1_019)_7!(&8_0-9) g 0 125 = 12 59{0

Vv 12p, 12p,
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