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SO‘Z BOSHI

Ushbu qo'llanmada Oliy o'quv yurtlariga kirish imtihonlarida trigonometrik
ifodalarning qiymatini topish, soddalashtirish, tenglamalar va tengsizliklarni
yechishga doir turli masalalar bayon qilingan. Ular matematikaning aynan shu
yo'nalishi  bo'yicha abituriyentlarning  bilimini sinovdan o'tkazishga
mo'ljallangan.

Ko'p yillik pedagogik tajribadan shu narsa ma’lumki, o'quvchilar
trigonometriyaga oid bilim va ko'nikmalarni egallashda ancha qiynaladi. Ana
shuni nazarda tutib ushbu metodik qo'llanmada o'quvchilaming trigonometrik
tenglamalar, ularning turlari va yechish usullari, teskari trigonometrik
funksiyalar qatnashgan tenglamalar va ulami yechish hamda trigonometrik
tengsizliklar va ulami yechishning oson va qulay usullarini bayon qilishda
muhtaram o'quvchi tez o'zlashtirib oladigan qirralarga e’tibor qaratishga h<irakat
qilindi.

Trigonometrik ifodalami qiymatini topish, soddalashtirish o'quvchidan qisqa
ko'paytirish  formulalarini, trigonometrik formulalarni va trigonometrik
funksiyalaming qiymatlar jadvalini puxta bilishni talab qilsa, trigonometrik
tenglama va tengsizliklarni yechish esa trigonometrik funksiyalaming xossalarini
(aniqlanish va qiymatlar sohasini, o'sish va kamayish oraliglarini, davriyligini,
juft-toqligini, eng katta va eng kichik qiymatini, nollarini va h.k.), tenglamani
(tengsizlikni), eng sodda trigonometrik tenglama ko'rinishiga kcltirib,
yechimlarini (yechimlar to'plamini) topish formulalarini bilishni, tenglamani
yechish jarayonida ildizlaming yo'qolib ketish hollarini yoki bcgona ildizlaming
paydo bo'lib qolish hollarini tahlil gila bilishni talab qiladi.

Shuning uchun qo'llanmada asosiy trigonometrik formulalar va ayrim
mavzular bo'yicha qisqacha ma’lumotlar berish bilan birga to'plamdagi barcha
masalalaming yechilishlarini aniq va ratsional usullarda, o'quvchilar tilidan
bayon qilishga harakat qilindi.

To'plamni yozishdan maqsad Oliy o'quv yurtlariga kirish uchun test
sinovlarida tushgan barcha masalalarni yechib ko'rsatish cmas, balki kirish
imtihonlarida berilgan abituriyent uchun qiyin va murakkab tuyulgan, nostandart
usullarda yechiladigan, mantiqiy fikr-mulohazalar yuritishni talab qiladigan va
ko'proq uchraydigan ayrim masalalaming yechilishidan namunalar berish bilan
muhtaram o'quvchiga shu tipdagi masalani yechishda to'g'ri yo'lni tanlay
bilishda ko'maklashishdir.

Agar ushbu qo'llanma kimgadir yecholmayotgan masalasini yechishda yoki
kimningdir talaba bo'lishdek orzu-umidini ro'yobga chiqarishda yordam bcra
olsa, bu bizning katta yutug'imizdir.

Mualliflar



TRIGONOMETRIK IFODALARNING QIYMATINI HISOBLASHDA,
SODDALASHTIRISIIDA HAMDA TRIGONOMETRIK
TENGLAMALARNI VA TENGSIZLIKLARNI YECHISHDA
QO ‘LLANILADIGAN ASOSIY FORMULALAR

1. Qisqa ko‘paytirish formulalari:

(a+6)2=a2+2ab+b\ @
{a-bf =a2-2ab +b | ?2)
a2-b2=(a-bla+b\ 3)

(a+6)3=a3+3a26+3a62+63, (4)
{fa-bf =a3-3a2b+3ab2-b3 (5
a*+b}=(a+oVa2-ab +b2\ (©)
a2-b2=(a-b"a2+ab+b2) )

2. Trigonometrik funksiyalaming choraklardagi ishoralari:

Choraklar siru COSA: tgx ctgx
I + + + +
11 + - -
111 - - + +
VI - + -

3. Trigonometrik funksiyalaming ba’zi qiymatlari:

X 0 n n n n P 3*
6 4" k4 2 2
1
sinx 0 V2 V3 1 0 -1
2 2
coSXx 1 v3 V2 0 -1 0
2 2 2
tgx 0 V3 I V? - 0 -
3
V.
ctgx Vs 1 3 0 0



4. Trigonometrik funksiyalaming juft-toqligi.

y = COSX-juft funksiya, ya’ni cos(-Xx) = cosx.

sin X, y = tgx, y = Ctgx- toq funksiyalar, ya’'ni

sin(- x) = - sinx, tg(- Xx) = -tgx. X@E—&-ﬂﬂ ne Z
2

cfg(-x)=-c/gx, (x * s, ne 2).

5. Trigonometrik funksiyalaming davriyligi.

Barcha trigonometrik funksiyalar davriydir.

g =sinx va g = COSX funksiyalaming eng kichik musbat davri 2/T" ga,

y =tgx va g = Ctgx funksiyalaming eng kichik musbat davri 7T ga tcng,
ya’ni
sin(x + 2/r) = sin(x - 2;r)= sin x,

cos(x + 2Tr)= cos(x-27r)= cosx,
tgix +n)=tg(x-n)=tgx, "Xyt ne z
ctg(x +n)=ctg(x-n) =ctgx, (X*]ﬂ] ne ZJ]

6. Bir xil argumentli trigonometrik funksiyalar orasidagi bog‘lanishlar
formulalari:

sin2or +cos2a = 1,

®
I+fg2a =—-—, a* —+nn, /16 zl (10)
cos a y 2 j
Itcetgza = v 1, (ccomn neZ) an
tgecectga =1, (12)
sin a
tga = ——, (13)
cosa
cosa
ctga =- — . (14)
sina



7. Ikkilangan burchakning trigonometrik funksiyalar! formulalari

sin 2a = 2sin a cos Of, (15)
cos 20: = cos2o0: - sin 20, (16)
It [
tha _ 4 Sai’ (O:AK ml,a ®£+7lk ne Z (17)
\-tg a ( 4 2 2
ctg2(X-1 m  —-7
ctha = 0: — , nhe z (18)
2ctga
1+ cos 2of = 2cos20f, (19)
I- cos2of =2sin2o:, (20)
1+ sin 2a = (cos (Of £ sin Of) 2 @21

8. Argumentlar yig‘indisi formulalari:

sin(of = P) =sin o:cos /[ +sin [[cosa, (22)
cos(Of £ p) =coso:cos P +s'mPsina, (23)

py(«E N =-174 | 24
( l+rgo:-fgj3 @9
tgazp) =00 Tl (25)
ctg(a =
£ P ctgP=+ctga

9. Kcltirish formulalari:

3 y>/]

b fJ « 242 n-a n ta -—2--—a —2+a In-a
sinx  cosa cosof sina -sin a -cosa -cosa -sin a
cosX  sina -sin a -cosa -cosa -sin a sina cosa
tgx ctga -ctga -tga tga ctga -ctga -tga
ctgx tga -tga -ctga ctga tga -tga -ctga



10. Trigonometrik funksiyalar yig‘indisini ko‘paytmaga almashtirish
formulalari:

ina + si 25 s 4 (26
sina +sinp = 2sin —cos —,
2 v
. mn a-P a +P Z X
sinof-sin/3 = 2sin —cos —, 27)
p 2 2
0 a-+p a-p --
cosof+ cosp =2cos —cos —,  (298)
2 2
coso f-cos/3 = 2sin - sin— —, 529)
2 ;
tgattgp , " M L , (so)
cosa cosp
clgatctgP=M "~ [, (3.)
sina sinp
cosa £sina = V2cos —+ a (32)
4
11. Trigonometrik funksiyalaming ko‘paytmasini yig'indiga
almashtirish formulalari:
sina *cos/3 =1 [sin(a- [ )+sin(a +/3)J (33)
cosa *cos/3=-"[cos(a- "3)tcos(a +P)| 34
sina -sinp =- [cos(a- [I)- cos(a + )] 35)
12. Burchakning radian va gradus oMchovlari orasidagi
bog‘lanish:
a°® = 180 a j - gradusga o ‘tish. 36)
K A
Urad =11 5+«° - radianga o'tish. (37)



Ko'pincha sina *cos2a e*cos4a e+ cos a yoki
cosa *cos2a mosda co3f"» ko'paytma ko‘rinishidagi trigonometrik
ifodalarning qiymatlarini topishda yoki soddalashtirishda berilgan ifodani COS (X
yoki sina ga ham ko'paytirib, ham bo'linadi va 2sina cosa =sin2a
formuladan foydalanishga keltiriladi.
Misollar. 1. cos a mcos 2a *cos4a *cos8a *cos 16a ni soddalashtiring.
Yechilishi. Berilgan ifodani 2 sin (X ga ko'paytirib bo'lamiz.
2sina *cosa *cos2a *cos4a *cos8a °cosl6a
2sina
Buyerda 2sina cosa =sin2a bo‘lganidan, o ‘miga qo ‘yib
sin 2a *cos2a *cos4a *cos8a <cos 16a ifodani hosil gilamiz
2sina
Endi kasming surat va maxrajini ketma-ket to'rt marta 2 ga ko ‘paytirib
bo‘lish bilan natijaga erishamiz.
2sin2a mos2a *cos4a *cos8a mos 16a _ sin4a *cos4a mos8a *cos 16a
4sina 4sina
2sin4a ecos4a *cos8a ecos 16a _ sin8a mo;8a mos 16a
8sina 8sina
2sin8a *cos8a ecosl6a _ sin l6a-cosl6a
16sina 16sina
2sin 16a *cos 16a _ sin32a
32sina 32sina
2. 8in470+sin61°-sinl 10-sin25° yig'indini toping.
Yechilishi. (sin47°+sin61°)-(sin 11°+sin25°) deb guruhlab olib, (26)
formuladan foydalanib, ko ‘paytma ko ‘rinishiga keltiramiz.
2sin 54° ecos 7° - 2sin 18° *cos 7° = 2 cos 7°(sin 54° - sin 18°)
U holda (27) formulaga asosan
2 cos 7°-2sin 18° cos36° ifoda hosil bo‘lib, buni cosl8°ga ko'paytirib, ham
bo‘lib
2c0s7°¢2sin 18°+cos 18°¢c0s36°  2c0s7° *sin 36° *cos 36° _

cos 18° cos 18°
=cos7M , c0870,sb(90°-18°)=cosr.cg5lg =co097. nihosil
cos18° cos 18° cos18°

qilamiz.



TRIGONOMETRIK IFODALARNING QIYMATINI HISOBLASH BA
SODDALASHTIRISHGA DOIR MASALALARNI YECHISH

1. sin 18° ni hisoblang.
1-usul.

108e

Uchidagi burchagi 36° va yon tomoni 1 ga teng bo'lgan tcng yonli

uchburchakni qaraymiz.
x

AC=x desak, to4‘ri burchakli A4ABD dan sinl8° = — bo'ladi. Endi ABC
2
uchburchakning asosi 4 C=x ni topsak, masala hal bo'ladi.

A dan BC ga AK bissektrisani o ‘tkazamiz. Natijada JJJIBC CJI = AAKC lar
hosil bo‘ladi (2 ta burchagi bo‘yicha). AC=AK=BK=x va CK=\-x bo‘ladi.

MBCLH AAKC dan

AC AB X 1 2 1 8
= = =— = x +x —l= kvadrat  tenglama
CK AC l— X
) , , Vs - 1 -Vs-i
hosil bo‘ladi. Um yechib X, = — -— va X2 = —-- ni hosil qilamiz.

. 100 X -JI-1 ) o
Sin18 = —= -————-_ bunda X, < —1 bo‘lganidan masala shartini

2 2

ganoatlantirmaydi.



2-usul.

c0s 36° = sin 54°

cos(2 18°)=sin(3 *+18°)

1-2sin2180=3sinl80-4sin318°

sin 18° = ]I belgilasak,

1-2a2=3u-4a3

4a3-2a2-3a+1=0

a =1 tenglama ildizi, shuning uchun tenglikning chap tomonidagi ifoda
a —1 ga qoldigsiz bo'linadi.

(a-1)(4a2-2a-1)=0

)a, =1 2)4a2+2a-1=0

22+V20 -2 +2V5  Vs-i -V s—1

a, = a,= -
2 8 8 4 3 4

a, va a3 lar chet ildizlar (o ‘ylab ko'ring).

2. COS15° va sin 15° ni hisoblang.
l-usul. cos(ct-J[ )= cosa cos/3+sina sinJ[ va

sin(a - J[)=sina cos/3 - cosa sin /3 formulalardan foydalanamiz.

cos 15°=cos(60°- 45°)= cos 60° *cos45° + sin 60° *sin45° =- o— +— o¢— =

2 2 2 4

sin 15° = sin(60° - 45°) = sin 60° Lo0s45° - cos 60° *sin 45° =

2 2 2 2 4
Bundan tashqari 150=450-30° deb ham cos 15° va sinl5° ning qiymatlarini
hosil qilish mumkin (muslaqil bajarib ko ‘ring).

A 11+ 2 . /1- e
2-usul. cosa = i!l O R a sma==J 008 3§1rajam pasaytinsh

formulalari yordamida. Bunda Of= 15° > 0

, V3

=,,8,5-=



c z z
. _ V-cos30° J1 2 V2-V3
sinl5°=( -
\% 2 N2

Shu o'rinda -JI+JI Va hamda Zz 5. va y2-V3
4 2 4 2
ifodalarning bir-biriga tengligini ko'rsatish mumkin.

sonli

3. cos 18° ni hisoblang.

Yechilishi. cosa =V 1-sin2a (a =18°> O) formuladan foydalanamiz.

cos 18°=VI - sin218° = f~51

=J1-—-22 = 110+2~ =1 VIO+2V5
y R 16 vV 16 4

Demak, cos 18°= 2 y/10+ 2V5 ga teng ekan.

Oliy o‘quv yurtlariga kirish imtihonlarida berilgan masalalar

1. (01-2-86). Agar sin 21 = —bo'lsa, sinKx + cos8x ning qiymatini toping.

A) B) H ,NZ 5DH)N E) A
25 625 625 625 25
Yechilishi:

sin8 g+ cos8x = (sin'lx / + (cosdx s = (sindm)2+ (cosd4n/ + 2sindjccos'1A:-2sin'lim -cos4d.t =

= (sin4n - cosdx f +2sind4ncosdx = (sin2n-cos2x)“-(siirx + cos2x f +2sin4x-cos4x =

=ras=2, +6 ™ /A =cos2, +fr" -(l-sin=24+6i"=1-4 .+ill =

25 8
21 6 =21 2 527
25 625-8' 25 6257 625
Javob: C.
2. (01-3-3). Hisoblang sin415° + cos415°.
5 -2 7 5 2
A)- B)- C)-D)- E) -

6 3 8 7 7



Yechilishi:
sin4 15° +cos415° = (sin2 150)2 +(cos2 15°" = (sin2 15°j2+2sin215° -cos215° + (cos2 15°V -

-2sin215°c0s215° = (sin215° +co0s2 15°Y --(2sinl5° -cos 15°)2=1- - (sin30°J =

2(2 8 8

Javob: C.
(Hisoblash davomida sin2x +cos2* =1, sin2Aa = 2sinx-cos¥*

formulalardan foydalandik va (a + e)2ga tushirish uchun 2sin215°c0s215° ni

qo ‘shib, ayirdik).

3. (01-5-15). tglO0Owg50° wglOO0 ni hisoblang.

A) L B)~ C)0 D)1 E) >
V5§ V2

Yechilishi: 1- usul: #zgx = Sin* dan foydalanib, berilgan ifodani
COSA:

(107 500 170" = Sinfs SRS S

ko‘rinishda yozib olamiz.

So‘ngra (sin50°-sin 70°) uchun
sina:-siny = ~(cos(a:- y)-cos(A:+ y)) formulani qo‘llab va (cos50° cos70°)
uchuncosa:-cosy = *(cos(*-y)+cos(*+ y)) formulani qoNlab quyidagi
ko ‘rinishda yozib olamiz.

sin 10° ®in50° mwin70° sinlO" ~(c0s20°-co0s120°)

c0s 10° @0s50° *c0s70°  cosl0o.I(cos200+cosl20) ~

_sin 10°(co0s 20° -cos(90° +30°)) _ sin 10°(cos 20° + cos30°) _
“ c0s10°(c0s20° + cos(90° +30°))“ cos10°(cos20°-sin 30°

12



sinlOr ¢0s20°+-JI  -sin 10° *cos 20° + 1sini0°
cos 10°Icos20° - » c0s20°+cos 10° - - cos 10°
Endi sinnecosy =1 (sin(x- y)+ sin(x +y)) formuladan foydalanib,
sin 10° c0s200= — -sinlOO+sin30°)= sinlO0 + — va
2K 2 A

cosl00 cos20° =-2(005100+cos300)=-coleC’-ﬁ-—4 lami o‘miga qo‘yib,
z

natijaga erishamiz.

sin 10° ¢c0s20° + —sin 10°  ---sin 10°+- +-sin10°

2 2 42 4

c0s20° cos10°-"cosl0®° 1 Bw0O+~--coslO0 -- n
2 2 4 2 4

2-usul:  tgla =tga wg(e0® - a)-tg(60" +a) formuladan foydalanib
yechish mumkin.

tg(3+10°)=tglO0Omg(60n-10°) tg(60° + 10°)

rg30° = ?2gl0° +tg50° mg70°

Demak, yuqoridagi ifoda tg30° ga, ya’ni _L ga teng ekan.

Vs
Javob: A.

4. (01-6-27). Hisoblang cos 15° + V 3sinl50

A)V3 B)n2 C)— D)— E)—
2 2 4

Yechilishi: Bunday ko'rinishdagi misollami yechishda berilgan ifodani
ko‘p hollarda sin(x+ y)= sin“cosy £cosxsiny yoki cos(jcty)=
=COSXCOSy Ulsin xsin 'y  formulalardan foydalanishga keltirish qulaydir.

Shuning uchun berilgan ifodani



ko'rinishda yozib olamiz. So‘ngra 1 §in30° va ;(’/3 = (0s300 ekanidan bu
2 2

qiymatlami o'miga qo'yamiz.
Bunda 2(sin300co0sl5° + cos 30°sin 15°) hosil bo'ladi. Qavs ichidagi
ifoda yuqorida keltirilgan birinchi formulaga asosan sin(30° + 15°)ga teng

bo'ladi. Shunday qilib,

cos 15°+ n/3sin 15° = 2 ZCOS 15° +-7 sin 15° = 2(sin30° cos 15° + cos 30°sin 15°)=

X

= 2sin(30" + 150)=2sin45° =2 — =V2
2

Javob:B

5. (01-10-35). Ifodaning qiymatini toping, c0s822°30/- sin822°30z

a) b) o d) e) 5V2
4 8 8 8 4

Yechilishi: Ifodaning qiymatini topish uchun
aln- €2"= (a" - e"lan+e") formulani qo'llab, soddalashtirishga harakat
qilamiz.

08822030 - sin* 22°30' = (c0s422°30' - 5in422°30')- (c0s422030'+ sin422°30') =
—(c0s222°30" + 5in222°30")- (c0s222°30'-sin 2rr** X c03422°30'+ sin422°30") =
= c0545° +(c0s422°30' + 2¢05222°30'+8in22103 tf + sin422°30'- 2¢08222°30'"- sin222°30') =

= C0s45% f((s-22-30-+Sm’2 2 « 3 0 oy - A ] T A1y
Javob: C.
Hisoblash jarayonida sin2x +cos2x = 1, sin2jc = 2sinXx-cosx va
Jaray J

COS21: = COS” n:-Sin" x  formulalarini qo'llash bilan birga cos45° =

sin45° = JL ekanidan ham foydalandik).
2



/
6. (01-11-18). Ushbu s ifodaning qiymatini topine.

sin 10°  cos 10
J)3,5 B)2,5 C)3 D)4 E)45

Y echilishi:
1 A .
-coslO0- - sin10°
1 V3 cos 10° —"3sin 10° 2 2
sin 10°  cos 10° sin 10° coslO0 2sin 10° coslO0
2
= 4(sin30°co0s 10°- c0s30°sin 10°) _ 4sin(30°-10°) 4sin200
sin 20° sin 20° sin 20°

Javob: D.

(Misolning yechilishini tushunish uchun 4-misolning yechilishiga qarang)

r o o
7. 2%5-51@4£08268 -COS238° hisoblang.

sin 106°
A)1 B ) 1C)VS D) V3 E) —1
2 2 2 2

Yechilishi: Ifodaning qiymatini hisoblash uchun kasming suratini
a2-62=(a-ela +e) formula yordamida ko'paytuvchilarga ajratib, so'ngra
jtty X~y

S

. y . X—y
coSJI-cOosy = -2sin -sin ~— va cosx+tcosy=2cos -co :
2 2

formulalardan foydalanib, tegishli shakl almashtirishlami bajaramiz.

€05268°-c05238° = (c0s68° - c0s38°Xcos68° + c0s38°)

sin 106° sin 106°
2sin 68°+38° sin 68°-38° -2cos6§fi380 cos 68°—238°
sin 106° -
- 4sin53° esin 15° *c0s53° -cos 15° _ - (25in53° ¢c0s53°"2sin 15° os 15") _
sin 106° « 2sin53° ecos53°"

=-2sinl50 cosl5° =-sin300= - -2

Javob: B.

15



8. (03-1-33). 1-sin 622,5° + c0s622,5°ni hisoblang.

o) v'3-1 y) Ve+5 10+ 3m/2 [6+7V2 £) 10+ 2V3
"™ 2 8 16 5
Yechilishi: Berilgan ifodaning qiymatini hisoblashda

ay-6 }=(a-6"a2+ae +e2) sin2n+cos2x = 1,cos2x-sin2x = cos2x
va 2sin x *cos X = sin 2x formulalardan foydalanamiz.

1- sin622,5° + ¢0s622,5° = 1+ ¢05622,5° - sin622,5° = 1+ (c0s222,5°J - (sin222,5°d :

= 1+ (c0s222,5° - sin222,5°Xc0s422,5° + c0s222,5° ®in222,5° +sin422,5°)=

= 1+ c0s45°((cos422,5° + 2¢0s222,5° *sin222,5° + sin422,5°)- c0s222,5° *sin222,5°):

\ (sin45°P
(co0s222.5
2
" 2/\
fv T
A4 Y ST - =1 1= 401 =15+1]1
2 4 2 8 2 8 16 16
Javob:D
9.(03-1-48). ~555° ni hisoblang.
V3
A — B)YX3-1C)2-ua/3 D)2+Vs E) 1-
6
Yechilishi:
Vs
.0 1110° l-cosl 110°  l-cos(1080° +30°) 1l-cos30° 7 2 K
18555 ='g — A sin 1110° = sin(l080° +30°) =~ 5 1" =- T
Javob:C
(Bu yerda /»—=1 formuladan foydalanib, . 111°° ni
2 sinx s 2

I-cosl 110° orqali ifodaladik, so'ngra keltirish formulalaridan foydalandik, ya’ni

sin 1110°
cosl 110° = cos(1080° +30°)= co0s30°; sinl 110° =sin(l1080°+30°)= sin30°.
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10. (03-2-26). Agar ctga =-JI -1 bo'lsa, COS2CC ning qiymatini toping.

A) V2 B) C) L D)-1 E)23
2 n/2 2 2
A ex
\/(ekc%rﬁislilif ctga= -9-9-§-%-, cosa = 1+ cos2a va
sina
sin @ P0--2.0: formulalardan foydalanib, cos 2 a ning qiymatini topamiz.
\% 2
1+ cos2a
cosa y 2 1+ cos2a
cfga = — =7, =] -
sina /1- cos2a V1- cos2a
2
Shartga ko'ra, 1t =11/2 -1 *Bu tenglikning ikkala tomonini
V1 -cos2a

kvadratga ko'tarib, so'ngra ixchamlab

-+ @S =3-21/2, 1+ cos2a =(3- 2V2VI- cos2a), 1+ cos 2a =
I- cos2a v A b

=3-3cos2a- 2n/2+ 2V2cos2a. 4cos2a- 2n/2cos2a=2-2n1/2;
(4- 2n/2)ecos2a =2- 21/2; cos2a =—
4-2V2
6 -J b + a/r 24+ n/2-2n/2-2 -n/2 1
cos2a = - pll = _ _ -
(2-1/2)(2 + 1/2) 4-2 2 w2
Javob:C

4 4 31r . 45t 47T Lo
11. (03-2-27). sin 8—+ cos 8_ + sm48— —l-cos48— ni hisoblang.

5 . 3 5
A2 B - 04 D- BE-
2 2 4
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Y echilishi:

Kcltirish formulalaridan foydalanib, ushbu
. b : 3r™ L 3a In ’ 171 i .
sin = sm die-cm- - sin—, COS. - cos A lami

3t . 43
sin 2+ COSAETF+ sin’ 3, cos' = - (S§n4l+ cos'™ + CO8™" HSin 3
8 8 8 § ~ 8 8
_(’4.”. L2 2am 47T PO 200,
='sin — + Jsin  — scos —+COS 2sin” — cos” — +
8
. 3 g.,ihr &3;1 L, 438 2, 23w 23s) f, 2n 2n |
cos — +2sin cos2— +sin4 2sin — cos — ~ = sin —+cos — -
8 8 8 8 8J (8 8)
4sin?? 0% 2 d4sin® 3% cos23E sin- ] Isin
.8 8 .1 . 23x ,31
+ s in + COS
fv2 fv2
. 2 2
:1_
Javob:D
12. (03-7-1). cos 15° - sin 15° = — .am toping.

4cosls
J) n/3 B) a/z+1 C)4s3+2 D) a/3+3 E) n/z+4

= 15° - sin 15°.
Y echilishi: 4cosl5° cos st

a = 4Cc0s215° -4 cosl5° -sin 15°,

Bu yerda COS215° uchun cos2* = 1+ (CS2- va 2COS15°sin 15°

uchun 2cos*sin X = sin 2x formulalarni qo‘llaymiz.

+ o
a:4__1_____c_(_)_§§9_ _____ 2.5in300=20 - 2—é:2+v3-l:V3+1

Javob:B



13. (03-4-23). (fg60° -cos 15° -sinl15")-7\/2 ning qiymatini toping.

J) 16 B)12 C)18 D) 14 E) 10
Yechilishi:

(#60° «cos 15° - sin 15°) 7V2 = (>3 cos 15°- sin 15°)7V2=2jy cos15°- sin15°j-7Vi=

=2(cos30° cos 15° - sin30° sinlS0)-?* =2cos(30° -H50)-7Vi = 2cos45° -7Vi =

:ZI? IVi= 14
Javob: D
14. (05-122-23). SN 100°+sin20°) i picoblang.
sin 50°
3 1 3
A) - B)- C)3 D)1 E) -
2 4 4
Y echilishi: sin 100°+sin 20° yig'indi uchun
sin+ sin y = 2sin —ecos——formulani qo'llab, soddalashtirib olamiz.
sin 100° + sin 20" 2sin 60° * cos40° "2 .72 cos40”
sin 50° sin(90° -40°) c0s40°
Javob:C
15. (06-109-13). Agar cosa: = —- bo'lsa, 2sina+sin20' njhisoblang.
7 2sinor-sin2a

3 2
A)- B)05 C)- D)3
4 3

A 1 + g1 1 .
Yechilishi: 2sina *sin2a m cosa orqaﬁ i]f:oglallab olamiz.

2sina -sin2a
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2sina +sin2a _ 2sina+ 2sina cosa _ 2sina(l+cosa) 1+cosa
2sina-sin2a 2sina-2sina cosa 2sina(l-cosa) 1-cosa

| 6
= . =1 =_—=—
"ul"8 8 4
7 7 Javob:A

16. (06-113-24). Agar tga + ctga = 10 bo‘lsa, sin 2a ni toping.

1 1 1 1
a,4 B)7 C)i D)3

Yechilishi:
tga tctga =10,
sina cosa
+  =To.
cosa sina
sin2a +cos2a _
sina cosa
I0sina cosa = 1.
5sin2a = 1,sin2a = -
Javob:C
) 3sina . . .
17. (98-4-17). Agar tga =3 boisa, 3 3 ning qiymati
5sin a +10cos a
nechaga teng bo'ladi?
16 4 8 15 18
A)— B)- C) — D) — E) —
39 9 15 32 29

sina . L
Yechilishi: tga =3 ekanidan =3, sina =3cosa ni topib
cosa

olamiz. So'ngra berilgan ifodani COSa orqali ifodalaymiz.
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3sirm B 3-3cosa _ 9cosa ~ 9cosa
Ssin3a +10cos3a  S”cosa)3+10cos3a  135cos3a+ 10cos3a  145cos3a

9 9 1 9 /, A 9 . 18
145co0s2a 145 cos2a 145 40 z 145 29
(Soddalashtirishda — i— = tg2a +/ formuladan foydalandik).
cos2a
Javob:E
18. ZO@§@§5§%).1+ cos2a + cos4a m' soddalashtiring.
3cos2a +sinda
1
A)3 B)2 C) 1,5 D) - E) 1
3
Yechilishi:
1+ cos2of4-cosda 1+ cos2a +cosda 1+ cos2ce +cos4da
3cos2a + sinda 3cos2a + (sin2»)2 3cos2a + (l-cos2«y
1+ cos2a + cos4da _ 1+ cos2« + cosd» "
3cos2» +1-2cos2a + cosda 1+ cos2a +cosda
Javob:E

19, 20§28 g) sl - cos2» T Sin3a o datashtiing.
sin2a + 2cosa °cos2a

A) Ictgoc B) tga C) 2sina D) ctga E) - ctga

Yechilishi:
. . o .2 1—cos 2a
Ushbu ifodani soddalashtirishda Sin @ = -——m-mrmm- va
2
) ) a+Q . a-B ) )
Sina —Sin P —2 COS sin formulalarni qo ‘llaymiz.
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1- sina - cos2a +sin3a (I- cos2a)+ sin3a - sina
sin2a +2cosa *cos2a 2sina ecosa +2cosa °cos2a

2,2 i) 3a+a , 3a-a -

sin a cos—,_ — . .-

2 2  2sin a +2cos2asma

2cosa (sina +cos2a) 2cosa (sina +cos2a)

_ 2sina(7$ina +cos2a)

7-- tga
2cosa (sina + cos2a |

Javob:B

20. /0&&8-76). Sin22,5a:sin2lya m soddalashtiring.
sin4da esina + cos3a *cos2a

A) 2tg2a B)tgla tga C)2sin2a D)4cos2a E) 4sin2a

Yechilishi: Ushbu misolni soddalashtirishning bir nccha usullari bo‘lib, bu
yerda bitta usulini keltiramiz. Bu usulda

sin2a = — , sina esin " (cos(a - J )-cos(a +/3)),

cosa cos/3 =" (cos(a+/3)t cos(a- R)),

n a +fi a-B
cosa +cosp = 2cos——- CO§--—--—--- va

2 2

. a+P a-P

cosa-cos P =-2sin--—-- sm --------
2

formulalardan foydalanamiz.

, l-cos5a , 2%r l-cos3a

sin 2,58 = -——-—-—-m-m—- , sin 1,52 = -

2 2

sin4a esina = " (cos(4a-a)-cos(4a+a))

sin4a sina = "(cos3a-cos5a)
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Xuddi shunday,

cos3a *cos2a (cos(3a+ 2a)+ cos(3a - 2a)),

cos3a *cos2a = " (cos5a +cosa)

Bu topilganlami berilgan ifoda o ‘miga qo'yamiz.
l—cosScr  1-cos3a
9 l-cos5a-1+cos3a

N (cos3a- cosSa)+ A(cosSa+cosa) cos3“ ‘ cos5a+cos5“ +cos”

_cos3a- cosSa

cos3a +cosa
Bunda yig'indini  ko'paytmaga  almashtirish  formulasini  qo'llab,
soddalashtirib, natijaga erishamiz

cos3a - cos5a 2sin4a sina 2sin2a *cos2a *sina

cos3a tcosa 2cos2a cosa cos2a cosa

4sinacosasina

= 4sin2a
cosa
Javob:E
V5cos2a +sinla o
21. (99-9-32). j= ni soddalashtiring.
cosa + visina
1 " "
n 2cosfa +n— ™ —cosfa +K— C) 2cos a- " D) —sin a + 5
[ 3, 2 [ 6 . "3 > 2
E) 2cos a +
6
A
. — cos2a +-_sin2a
TV I~ +
YeCHlﬁSglt ﬁcosZaﬁgp_g_{i: _R S0
cosa +V3sina 1

V3.
- cosa +— sina
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Kasming surat va maxrajini 2ga bo'ldik.

V3 . n | . K S n |\ K .
— =sin—, —=sin—, — =c0S—, —= c0S— lardan
2 32 6 2 6 2 3
. n Kk, 2
~ sin—cos2a +cos-sin2a
foydalanib, 3 3 ko'rinishga keltiramiz. Endi surat va
7 n

sin—cosa + cos—sina
6

maxrajda sin(a + /?)= sina cos/3 + cosa sin /3 formulani qo'llash mumkin.

Demak,

n n . K
sm(—+Za sin - +a 2sin " +a cos " +a
n 2 5 n N
=2cos —+a
. fIE ) s + 6
sin —+a sin - +a sin —+ a
le J \ /
Javob:E
. 13a (s
sin — +a cos —+a -1
12 N
A) B) C) sin Of D) COSOf E) 1
oS Oof Sin Of
Yechilishi:
sin(7r+ a) cos(7r- a) -sina -cosa sina cosa
+ +
. I'3a A C cosa -sina-1 cosa I+sina
sin — +a cos +a -1
sin2a + cos2a + sina 1+ sina
cosa(l+sina) cosa(l+sina) cosof
Javob: A.
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} L 2N 2 L2
—s'in cosTa-sin T«
23.(03-9-27). ==~ 8 ni soddalashtiring.
gsin® <
16
@ 2a a
A)tg — B)I 0-1 D)ctg — E) *Ctg —
16 16 16
Y echilishi:
L. . 2N ? . X
t1-sin20f cosza—sinza ’l-si% /(cos)a +sin0'a5 l-sin/(_é._--l
4sin* < 4 sin 4 sin>
16 16 16
-4'sin”"— cos — cos "—
= mmmmmmeeee is— i6 = — 16 -ctg4
s 4 e 2a
4sin — sin” —
1 1
6 6 Javob: E.
ms. m i sina + sin2a-sin (o: + 3a) . .
24.(05-101-23). Db “m soddalashtiring.

2cosa + 1

A) sin2a B) I+sina C)sina D)cos2a E)xosa

Yechilishi: Ifodani soddalashtirishda

0O . .a+8B a-p

sina +sinp =2sin—”"-cos——- va8m(s +a) =-sina

formulalardan foydalanamiz

since+sin2a-sin (:+ 3ce) _ since+ sin 2ce+ sin 3ce _

2 COSCE + 1 2cosa +1
- . a+3a a-3a
_ (sinat+sin3a)+sin2« _ coOS— - -+sm2a
2cosa +1 2cosa +1
2sin2a *cosa +sin2a sin2a(2cosa + 1) )
= = e =sin2a
2cosa +1 2cosa + 1

Javob: A.
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- 2si - 5 . .
25.(05—104—23).cosa sin3a - cosSa m soddalashtinng.

sin5a - 2cos3a - sina

A) tglCC B)2 C)1 D) ctga E) tgcc

Yechilishi: Ifodani soddalashlirishda

n ..a+B ., a-B
coSa -cosp = - 281N ————mmmmm sin 2*,
sma - shf = Esing--f-!)--cosq--g-l)-

formulalami qoNlaymiz
cosa-2sin3a-cos5a _ (cosa-co.vSa)-2sin3a _

sin5a - 2cos3a- sina (sinSa- sina)- 2cos3a

i,,.a+5a ..a-5a —din3

TASm o, ST, sinoa Ysin3a sin2a-Psin3a
S5a-a 5a+ a 2sin 2a-cos 3 a-2 cos3a

2sm 5 cos 5 2cos 3a

_ 2sin3a(sin2a-1) _
2cos3a(sin2a-1)
Javob: A.

26.(05-106-23). sin & + cosa n-soddalashtiring.

K
V2cos — a
4

(n |
A)15 B),g|5.+a C) 1,6 D)1E) Cig —+a

<4 J

Yechilishi: Ushbu ifodani soddalashtirish uchun kasrning suratida
quyidagicha almashtirishni bajaramiz

sin« +cosof = V2 ~sina +-LrCosa =X2 cos-cosa +sin—sin« ]=V2cos - -a
\%2 J
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V2 cosf—- a
Bu ifodani o‘miga qo'yib, v J _j natijaga erishamiz.

V2 costa- a

Javob: D.
27.(05-111-23). g?! g ~g?s a +sin a ni soddalashtiring.
sin4a - sin2a + cos2a
A) cff4a B) 2ctg4a C) tghr D) ~*82X E) t82X
Y cdiili sbi:
cos4« - cos2a +sin2« _ - cos2a(l - cos2a)+sin2a _ - cos2a esin2a +sin2a _

sin4a-sin2a +cos2a -sin2a(l-sin2o0:)+cos2a -sin2a *cos2« +cos2a
~sin2o0f(l-cosza) sin2a sin2a _ sin4a 4

cos2a(l - sin2a) cos2a *cos2a cosda

Javob: C.
28.(05-119-23). -—~ —— ni soddalashtiring.
sin a
A)2 B) Ictg2a C) 2tg2a O) sin2a E)
cos2a
Yechilishi: *
1- sindof- cos4a _ (sin2o0:+ cos20:)2-sin4o:-cosdo: _
sin40: - sin4o:
sin4o:+2sin20:-cos20:4;cos40:—sin4of—cos40:: 25in2g c0520:: [cthz
sin a sm 0;
Javob: B.
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(Soddalashtirish  jarayonida sin2 (X+ COS2 (C=1 formuladan
foydalandik).

29.(05-132-23). sin2—+ cos2— + sin2— + cos2— ni soddalashtiring.
8 8 8 8

A)l B)-4 C)2 D) 21/2 E)4

Y echilishi:
2 50- 2 Lk s
Sin = ----- va COS larni quyidagicha shakl almashtirib olamiz.
\2
5T F_ / 3t . 23T Z 31 Snx
sin sin n - =sin  — YYHKU K g =—8
vV X /! 8 y
\
m "7 n’x 3 In
cos — COs 7 — ~ =c0S —, UYHKU N =_8
q ¢ v/

T 2 31r 2 3T1r 2 T
—+ COS - + sin — + COS - -
8 8 8 8
T . 3 »2 3TT
T ™ o 7 o1 122
8 8 8 8
Javob: C.
30.(06-101-13). — ni soddalashtiring.
tgla-ctgla

A) -ItgAa B)cosda C)-tg4a Bb)tgda
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Y echilishi:

2 2 bgla Itgla
=-"4a
tgla-ctgla 2q. 1 tg2la -\ \-tg2la
tgla
ng("_]
(Bu yerda = a1 2] formulani uchun qo'lladik. Bu
\~tgl
misolni va Ctglctni sin20; va COS2df orqali ifodalab ham
soddalashtirsa bo ‘ladi).
Javob: C.

31.(06-102-13). 1- cos4a +sin22a ni soddalashtiring.
3cos2la
A) 3rg22a B) 3ctg2la C)rg22a D) 1,5¢c*22a
Y echilishi:
l-cos4a +sin22a _ 2sin22a +sin22a _ 3sin220: _ "

3cos22a 3cos22a 3cos22a n

(Bu yerda sin22a = *~COS— formuladan foydalandik).
2

Javob: C.

inda + sin2 2a .
32.(06-110-13). | S'00A TS €082 o oddalashitinng.
COS a

A)yl-tg2a B)tgla C)I-CtgZ2a D)—
cos a

Y echilishi:

1u sin4a +sin2a cos2a _ cos2a +(l-cos2a )2+sin2a-cos2a

cos2a cos2a
_cos2a +1- 2cos2a +cos4a +sin2a scos2a _ 1-cos2a +cosd4a +sin2a mos2a
cos2a cos2a
_l-cos2a(l-sin2a)+cosd4a _ l-cosd4a +cos4a 1
cos2a cos2a

cos2a
Javob: D.
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) 1+ 207 + 4a + .
?ff’o%-ﬁﬁ-lﬁ cos20?+ cosda + cosbee ni soddalashtinng.
sin4a + 2sin2a *cos4da

A)tga B)lctgla C)ctgla D) 2sin2a

Yechilishi:
Berilgan ifodani soddalashlirishda X
0o ~ a+ B a - B
cosa tcosp = 2cos —cos formulani cos4a + cos6a
2 2

yig'indi uchun qo'llaymiz va 1+ COS2a = 2 COS2a formuladan foydalanib,

ifodani quyidagi ko'rinishga keltiramiz.

2cos2a + 2cos5a *cosa _ 2cosa (cosa +cosSa)

2sin2a -cos2a + 2sin2a -cosda 2sin2a(cos2a +cos4a)

Yig‘indini ko‘paytmaga almashtirish formulasini surat va maxrajdagi
qavs ichidagi yig'indi uchun yana bir karra qo'llaymiz, ya’ni

cosa m2cos3a °cos2a cos2a
= = ctgla
sin 2a *2cos3a *cosa sin 2 a
Javob: C.
s » sinda + 2cos2a *cosda
34.(06-122-13). ni soddalashtiring.
1- sin2a - cos4a + sin 6a
A) 2sin 2a  B) 2tg2a C)erg2a D) 4tgla
Y echilishi:
2sin2a cos2a+2cos2a cos4a _ 2 cos2a(sin2a + cos4a)
1- cos4a—(31n2a—s1n 6a)7 (Qs.inzga ) Es;nza - 6a C0S2a +26a

2cos2a(sin2a +cos4a) _ 2cos2a(sin 2a +cosda) _ct"la

2sin22a +2sin2a cos4a 2sin2a(sin2a +cos4a)
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(Berilgan ifodani soddalashtirishda sin 2« = 2 sin-COS (C formulani

2 1- cos2a
sin4a uchun, sin a = - = formulani 1—COS4a wuchun (ya’ni
. 2« l~cos4a . . . .
Sin 2a = ko‘rinishda) qo‘lladik. sin 2a - sinoa uchun esa
since - sin 3 = 2sin——-—cos” -5 - formuladan foydalanib, ko‘paytmaga

keltirdik).
Javob: C.
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TRIGONOMETR1IK TENGLAMALAR,
ULARNING TURLARI VA YECHISH USULLARI

Eng sodda trigonometrik tenglamalarga

sin ;= a , buyerda |ti| < I, (@)

COSX = ti, buyerda |a|] < 1, (2)

tgx =a (3) vactgx = a (4) ko'rinishdagi tenglamalar kiradi.

(1) tenglamaning yechimi x = (—1)* arcsin a +ax, kz. Z,

(2) tenglamaning yechimi X = + arccos a + 27Efc, x e Z,

(3) tenglamaning yechimi X = arctga + 7lk, ke Z,

(4) tenglamaning yechimi X = arcctga + ax, k E Z ko‘rinishda izlanadi.

Eng sodda trigonometrik tenglamalami yuqoridagi umumiy formulalardan

foydalanmay yozish mumkin.
Jumladan, quyida yechimlari bilan berilayotgan tenglamalar ana shunday
tenglamalardir:

sinx =0, x =ak, ke Z;

sinx =1, x=-"-+2uk, ke Z;
sinx =-1, x=- —+2mx ke Z;
2

cosx =0, x =?+WU<; keZ,;

cosx =1, x =2k, keZ’,

cosx=-1 x=n+2uak, keZ;

tgx =0, x =idi, ke Z

Trigonometrik tenglamalami yechgandan keyin quyidagi hollarda albatta
javobni tekshirib ko'rish shart:

1) Agar tenglamani yechish jarayonida shakl almashtirishlar natijasida

tenglamaning aniqlanish sohasi kengayib ketsa;
2) Agar tenglamani yechish jarayonida tenglikning ikkala tomoni bir xil

darajaga ko'tarilgan bo ‘lsa;
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3) Agar tenglamani yechish jarayonida foydalanilgan trigonometrik
ayniyatlaming tenglikdan o‘ng va chap tomonlari turli aniqlanish sohasiga ega
bo'lsa.
2ty

* 9

Jumladan, ? sino
— = sinor .

Xt+tg2~i
2a

2_ cosa,

1+'S 2

2
rga ctga =1,

I-cosa a

T sina 2
lg(a+p)="=x1sL
\-tgatgP

va hokazo, ayniyatlami “chapdan o‘ngga” qo'llash tenglamaning aniqlanish
sohasini kengayib ketishiga olib keladi. Natijada begona ildizlar paydo bo'lib
goladi. Ammo yuqoridagi ayniyatlami “o'mgdan chapga” qo'llash tenglamaning
aniqlanish sohasini torayishiga olib keladi. Bu holda ildizlar yo'qolib ketishi
mumkin.

Ayrim trigonometrik formulalarda tenglikning ikkala tomoni ham bir xil
aniqlanish sohasiga ega bo'lish bilan birga o'zgaruvchining barcha qiymatlari
uchun o'rinli bo'lmasligi mumkin.

Masalan,

formulani olaylik. Ushbu formulada tenglikning ikkala tomoni ham bir xil
17
aniqlanish sohasiga ega bo'lib, tenglik fagat (C® — + 2ZKn, n E Z qiymatlar

uchun o'rinlidir.
Ko'pgina trigonometrik formulalar a o'zgaruvchining barcha qiymatlari
uchun o'rinli bo'ladi.
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Masalan,

sin 2a = 2sina cosa, cos2a = cos2a - sin 2a

>

sin2— = —(l-cosa,),
2 ’

2a 12 \
cos E = —(+cosa),

sin(ax J[)= sina cos/3+ cosa sin [,

cos(a+ J[)= cosa cos /[ + sina sin []

va sinuslar ko’paytmasini, kosinuslar ko'paylmasini, sinuslar yig'indisi va
ayirmasini topish formulalari ham ana shunday formulalardir.
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BIR JINSLITENGLAMALARNI YECHISH

1-darajali birjinsli tenglamaga

tisinx +*cosx =0
ko ‘rinishidagi tenglamalar kiradi.
2-darajali birjinsli tenglamalar esa

a sin 2x + 6sinjccosjc + ccos2x = 0
ko'rinishida bo'ladi.

a sin IC+ Zlcosm = 0

ko'rinishidagi birjinsli tenglamalami yechishda quyidagicha mulohaza
yuritiladi.

Agar a @O bo'lsa, berilgan bir jinsli tenglamani COSX —0 tenglamaning
ildizlari qanoatlantirmaydi. Shuning uchun a ”~ 0 bo'lgan holda tenglikning
ikkala tomonini COSx: ga bo'lish bilan berilgan tenglamaga teng kuchli
tenglamaga keltirib yechiladi. Xuddi shunday ~ 0 bo'lganda 2-darajali bir
jinsli tenglamalami yechish uchun ham tenglikning ikkala tomoni COS 2X ga
bo'linadi. Shunday qilib, 1-darajali bir jinsli tcnglama

atgx - 0
ko'rinishdagi va 2-darajali bir jinsli tenglama

atg2x +btgx+c=0

ko'rinishidagi tenglamaga keltirib yechiladi.
Misol: sin 2X-3sin”"COSX + 2COS2JC= 0 tenglamani
yeching.
Yechish: Berilgan tenglama 2-darajali bir jinsli tenglama bo'lgani
uchun tenglikning ikkala tomonini COS 2X ga bo'lsak bo'ladi (chunki a =\).
U holda ushbu

tg2x - 3tgx+2=20
tenglamani hosil qilamiz. Bu tenglamada fgx = y deb belgilash Kkiritib,
V2—3y+2 =0 kvadrat tenglamani yechib, uning ildizlari y =1 va
y 2—2 ekanini topamiz. Bundan

71
tgx = 1, X=—+m, ne Z va

tgx =2, X=arctg2 +mm ne Z javobgaega bo'lamiz.
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Ayrim birjinsli bo‘lmagan tenglamalami ham birjinsli tenglama ko ‘rinishiga
keltirib yechish mumkin.

Misol. 2sin3X = COSX tenglamani yeching.
Yechish: COSX = COSx(cOS 2X +sin 2x) tenglik har doim o'rinli
(COS 2X + sin 2x =/ formuladan foydalanamiz). U holda berilgan tenglama
2sin3x = cos *sin2x + cos3x
tenglamaga teng kuchlidir. Bu tenglama sinX va COSX ga nisbatan bir
jinsli tenglamadir. Agar COSX = 0 bo'lsa, tenglama yechimga ega bo'lmaydi. U
holda COSX 0 deb, tenglikning ikkala tomonini COS 3x ga bo'lib,
2/g3x -fg2X -1 =10
tenglama hosil qilamiz. Bu yerda ham fgx = y deb belgilab, hosil bo'lgan
27 3-j5;2-1 =0
tenglamada tenglikning chap tomonini kopaytuvchilarga ajratsak,
b-1)(272+y+1)=0

K
tenglama hosil bo'ladi. Bundan » = 1, tgx = 1, x = — VTtk, ke Z yagona
4

ildizni topamiz. Ikkinchi qavs ichidagi ifoda esa y ning har qanday qiymatida
2y 2+ y + | >0 shartni qanoatlantiradi.
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TRIGONOMETRIK TENGLAMALARNI ¢t=tg-
2

BELGILASHDAN FOYDALANIB YECHISH

Argumentida siru, cosx, fgx va ctgx funksiyalar qatnashgan tenglamani
X
shu funksiyalarga nisbatan ratsional tenglamaga keltirib yechishda ¢ =tg —

belgilashdan foydalanish juda qulaylik tug'diradi.
Buning uchun ushbu

X . 2X
25 - i-tg
sin x = — , COSX = —mmmmmememe —,
T+egt™ T+ig ¥

X JI 2 X

bg- l-tg -

tgx = , Ccigx =
272

formulalami bilish zarur.

Misol. Sin X + Ctg X_ 2 tenglamani yeching.

2tg- 1
Tenglamani yechish uchun * 2 va ctgx = ------- formulalardan
2 X tgX
2
2tg+
foydalanib, 2 [ A _ 2 ko'rinishda yozib olamiz.
s 2 x X
1+,g 2 tg2
2/ 1
So'mngra to+ =¢ belgilashm kiritib, - +o=2, 2r3-3t2+2t- 1=0
2 1+r2 /

tenglamani yechamiz.
2z3-3r2+2i-1=(r-1)(2i2-r + 1) bo'lgani uchun (/-1)(2/2-z +1)=0,
bu yerda 2z2- /+170. tER.
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Demak, , i=0> t=[ tg"=\

- =—+n*. keZ, x=—+2nk, keZ, javobni hosil qilamiz.
2 4 2

X
Trigonometrik tenglamalami yechishda ¢ =g — deb belgilab olishdan
foydalanish usuli o'miga qo'yishning universal usuli bo'lib,
X7+ IttJe, ke Z bo'lganda <+  o'rinli bo'ladi. Bunda,
X =71+ 2mwx k G Z qiymatlar berilgan tenglamaning ildizlari bo'lib qolishi

ham mumkin, ana shundan ehtiyot bo'lish kerak.



sinax+ sinbx =0, sinax-s\nbx =0

cosax +cosbx =0, cosax-cosbx =0
KO‘RINISHDAGITENGLAMALARNI YECHISH

Bunday ko'rinishdagi tenglamalami yechishda

-, X+t X -
sinx +slny =2$in————-1c05____yi7
.oX - x+
sin X - sin V= 2Zsin y—cos y—,
2
- X+ X -
cos X+ cosy =2cos y—cos y—,
2
. y-x . ytx
cosx-cos y= Zsin SM e
2

formulalardan foydalanib, qulay holga kcltiriladi.
Misol. 1. sin 2x + sin 4x = 0 tenglamani yeching.

Yechish: Yuqoridagi birinchi formulaga ko'ra,

. sin3x =0
2sin3xcosx = 0,
cosx =0; u
X =—+7d kE Z
2
Agar trigonom etrik tenglamalar sin £ZX+ COS&X = 0 yoki

sin ax —COSbhx —0 ko'rinishda bo'lsa, berilgan tenglamani keltirish

formulalardan foydalanib, bir nomdagi trigonometrik funksiyalar qatnashgan
tenglamalarga keltirilib, yuqoridagi formulalardan foydalanib yechiladi.

2. (01-8-53) Ushbu sin 3x + sin 5Xx = sin 4X tenglamaning nechta ildizi

/T
Ix I< — tengsizlikni qanoatlantiradi?
A)2 B)3 C)4 D)5 E)7
Yechlishi: Tenglamani yechishda sin X + sin y = 2sin AN cos — -

2 2
formuladan foydalanib, tenglikning chap tomonini ko'paytmaga almashtirib

olamiz.
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sin3”: + sin5A:= 2sin4jc-COSX. Buni o‘miga qo‘yib, tenglamani

yechamiz.
2sin4dx- cosx =sin4x, sin 4jc(2cosx -1) =0,
nkK
. 4x =nk, x=— , ne 7,
sin 4x =0, 4
1
2COSX:1, cCos X = —,
2 x=%+—+ 2ak, ke Z.
3
g I img . .., K K K K K K
gkundlan KO r#n%) tunbdiki, , =, 0, —, —, —, lar
2 4 4 2 3 3
berilgan shartni qanoatlantiradi.
JavobrE
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KOTAYTUVCHILARGA AJRATIB YECHISH

Ayrim trigonometrik tenglamalami yechishda ko‘paytuvchilarga ajratib
yechish usulidan foydalanish mumkin. Buni misol asosida tushuntiramiz.
Misol.

Yechilishi: 5sin2x + n/3 sinxcosx + 6 cos2x =5 tenglamani yeching..

Berilgan tenglamani sin2 X+ C0S2X = | formuladan foydalanib bir jinsli
tenglama ko rinishiga keltiramiz.

5sin2X+V 3sinxcos;t+ 6cos2x = 5(sin2x + cos2x),
5sin2x + n/3sinxcosx + 6¢cos2x-5sin2x-5co0s2x =0,

\/3 sinx cosx + cos2x =0

Bu tenglamani COS2 X ga bo‘lib yuborish mumkin emas, chunki bu hoi

ildizlaming yo‘qolib ketishiga olib keladi. Shuning uchun oxirgi tenglamani
ko ‘paytuvchilarga ajratamiz.

cos X(J1/3 sin x + cos x) = 0,

fcosx =0,

[1/3 sinx + cosx = 0,

sistemadagi birinchi tenglamadan X = — + Tlk, x £ Z yechimni topamiz.

Ikkinchi tenglamada esa tenglikning ikkala tomonini COSX ga bo‘lib (bu
holda bo ‘lish mumkin),

V3/gx = -1,

m
W7l nf Z

tenglamani hosil qilamiz. Bu tenglamaning yechimi X

dan iborat bo‘lib, javob X =—+7lk ke Z, X=-—+7, neZ
2

bo ‘ladi.

2)  (96-1-60). Agar 900<x<180° bo'lsa, coslx-sinx =coslx
tenglamaning ildizlarini toping.
A) 120° B) 110° C) 170° D) 135° E) 135° va 165°

4



Yechilishi: cos 2x(sing- = O)
1) cos2x =0 2) sinx-1 =0

e
2x=90n+1804 smx

* =90°+ 360%, ke Z
X =45°+904 ne”Z

n 0 1

X 45° 135°
Javob: D.
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TRIGONOMETRIK TENGLAMALARNI YORDAMCHI BURCHAK
KIRITISH USULI BILAN YECHISH

Ba’zi trigonometrik tenglamalar a COSX + £>sin X = C ko'rinishda becrilib,
bunday tenglamalar

sin(x + (p)= C
tenglamaga teng kuchli bo'lib, bu yerda (p burchak sin(p =-—-"
42 +b
C0S0) = --—-- formulalar orqali topiladi.

Ja2+bh2

b
a \a b ning ishoralariga qarab, (p burchakni arctg — (agara >0, b >0
a

yoki a > 0, £ < 0 bo'lsa) ko'rinishida yoki n + arctg — (yuqoridagi qavs
-a

ichidagi shartdan boshqa hollarda (p =n + arctg —) ko'rinishda olish mumkin.
a
Misol. Trigonometrik tenglamalami yordamchi burchak kiritish usulidan
foydalanib yeching.

1) vrsinx —cosx'— =o 2) sinx+ yi7cosx =i
sinx | cosx--- L sinx | hcosx Yo
2 2 2 2
sinxecos-cosx-sinP =]- jmx cos-+cosx-esin- = -
6 6 2 3 3 2
/
sin I 0 ) (S P
6) 2 ! 3] 2
= arain-+,k x+2 =(-lJercsin"+,k
,=L+pi+(-iyL ieZ , =, *-L +(-D)rL *eZ
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BAHOLASH USULIDAN FOYDALANIB YECHISH

Ayrim trigonometrik tenglamalami yechishda -1 <sinx <1, -1 <cosx <1

formulalardan foydalanib, maqsadga crishish mumkin.
Misol. 1.sin 3x + cos2x + 2 = 0 tenglamani yeching.
Yechish:-1 <sin3x <1 va -1 <cos 2x< 1 ekanidan

sin3x + cos2x = -2  bo'ladi.

Bu yerda tenglik fagat sin 3x = —1 va COS2x = —I1 bo'lganda o'rinlidir.
Demak,

sin3x = -1 dan X=-7Z + ' kzZ
6 3

cos2x =-1 dan x=—+JI2, ne Z m
2

Bu ikkala javobni umumlashtirib,

X=— h2nrt, me Z ko'rinishdagijavobni olamiz.
2

Misol. 2. sin x + sin 3x = 1 tenglamani yeching.

Yechish: jsin xj < 1 va |sin3x| < 1 bo'lganidan berilgan tenglama
fsinx = 1,
[sin3x = 1

sistemaga teng kuchli.

Birinchi tenglamaning yechimi: x = —+ 2mcx, ke Z m
2
71 2TU ok
Ikkinchi tenglamaniki: X = ---- }mmee , 1€ 7 .
6 3
U holda berilgan tenglamaning yechimi:
—+ 2ak = —+ . 2n-6kx =\ ko'rinishda bo'lishi kelib chiqadi.
2 6 3

Bu holning bo'lishi mumkin emas, chunki oxirgi tenglikning chap tomoni
juft son va o'ng tomoni toq son. Bundan berilgan tenglamaning yechimi yo'qligi
ma’lum bo'ladi.

Baholash usulidan foydalanib yechish.
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2tg--

Misol 3. 2 -
2 %
2
Y echilishi:
x
5 T x®@n +270l, ne Z
— = - + <=
1+ /g2 sinx = (k- if +\

x*n +2an, ne Z
<> x =—+2ak, ke Z <$>x=?+2m}l<',1<eZ

k=2

45

47~ 5 tenglamani yeching.

X a +2mm ne Z
<> sinx =1

k=2

Javob: x = ?+ 2ak,ke Z



TESKARITRIGONOMETRIK FUNKSIYALAR QATNASHGAN
TENGLAMALAR

Teskari trigonometrik funksiyalar qatnashgan eng sodda trigonometrik
tenglamalar va ulaming ycchimlari quyidagi ko ‘rinishda bo'ladi:

arcsin X = a, yechimi X = sin a ko'rinishda izlanadi v a <a <—
2
shart o'rinli bo'lishi kerak. Xuddi shunday boshqa tenglamalarda ham:

arccosx =d, x =cosa, buyerda 0 < a < T,

n
arctgx =a, X - tga, bu yerda

arcctgx =a, x —ctga, buyerda 0 <a <K bo'ladi.

Teskari trigonometrik funksiyalar qatnashgan tenglamalami yechish uchun
quyidagi formulalami bilib qo'ygan ma’qul.

sin(arcsinx) = X, @)

cos(arccosx) = X, (2)

sin(arccosx) =" 1-x 2, 3)

cos(arcsinx) =4 \-x 2, 4)

s'm(arctgx) = , (5)
VI + x2

sm(arcctgx) = -/~1—-, (6)
VI +x

/M(arcsinx) = —=£==, (7)

/g (arccosx) = ) (®)

X

/g(arc/gx) = x, )

cos(tirc/px) = -, (10)
VTK?
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cos(arcctgx) =

. D

erg(arcsin x) = -—----m-mmm- , (12)

X
ctg(arccosx) = - f-— mu (13)
VI1-J2

ctg (arctgx) = —, (14)
I

ctg (arcctgx) =x. (15)

Bulardan tashqari trigonometrik funksiyalar bilan bog'liq bo'lgan formulalar
argumentda teskari trigonometrik funksiyalar bo'lgan hoi uchun ham o'rinli.
Jumladan,

sin 2x = 2 sin x *COSx formula teskari trigonometrik  funksiyalar

qatnashgan holda sin(2arcsinx) = 2sin(arcsinx)cos(arcsinx) kabi,
cos2x = cos2x -sin 2x formula esa
cos(2arccosx) = cos2(arccosx) - sin2(arccosx) kabi ifodalanadi.
Misol. sin(2 arccosS—) ning qiymatini toping.
Yechish: Ikkilangan burchakning sinusini topish formulasiga asosan:
3 3

sin(2arccos-) = 2sin(arccos-)cos(arccos-)

(2) va(3) formulalarga ko'ra

2sm(arccos-) *cos(arccos-)=2J1- — -- =2 —- - =2 - - = .
5 5 vV 25 5 y25 5 55 5
3 3
(Bu misolni arccos —= X, COSX = — ekanidan
5 . 5
sinx = g/l-cos2x =J 1 v a sin2x = 2sinx cosx lardan
\% 25
foydalanib,
3 1 ~3 24
sin2x = sin(2arccos-) = 2,11-—-—-—-——--= — deb ham yechish mumkin edi).
5 v 25 5 25



Teskari trigonometrik funksiyalar qatnashgan tenglamalami yechish uchun
agar tenglama tarkibida turli teskari trigonometrik funksiyalar qatnashgan bo'lsa
yoki bu funksiyalar argumentlari har xil bo'lsa, berilgan tenglamani yechishda
qulay holga keltirish uchun tenglikning ikkala tomonini bir xil trigonometrik
funksiyalab olamiz.

Misol 1. arcsin ;: = arccos i tenglamani yeching.

Yechish:

Tenglikning ikkala tomonining kosinusini olamiz:-
cos(arcsinx) = cos(arccosx)
Yuqoridagi (2) va (4) formulaga asosan

Bu tenglamani yechib

X==x-7=
V2
bo'lishini topamiz.
1
Bu yerda X = j= begona ildizdir. Chunki oxirgi tenglamada tenglikning

V2

o'ng tomoni doimo musbat qiymatlami qabul qiladi.

1
X = —j= ning ildiz bo'lishini tekshirib ko'rish kerak, ya’ni

V2
o1 i
arcsin.7- - = |
V2 4
n
arccos-7= = — .
Vi 4

Demak, j javob bo'la oladi.
V2

Teskari trigonometrik funksiyalar qatnashgan tenglamalami yechganda,
ildizlami albatta tekshirib ko'rish kerak (Ayniqsa, tangens va kotangensdan
foydalanib hisoblaganda, bu funksiyalaming aniqlanish sohalariga kirmaydigan
ildizlaming bor-yo'qligini tekshirib ko'rish kerak).

2. arccosx-arcsin x = — tenglamani yeching.
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Yechish: Tenglikning ikkala tomonidan kosinus olamiz.
cos(arccos x - arcsin x) = cos

Tenglikning chap  tomonini  cos(« - J[) = cosa *cosfi + sina min (5

formuladan foydalanib shakl ulmashtiramiz.

cos(arccos x) *cosfarcsin x) + stn(arccos x) esin(arcsin x) = —

Yuqorida keltirilgan formulalarga ko'ra

XYI-x2+xV1--x? =

>

2

ikkala tomonini kvadratga ko'tarib,
4n12(1-x2)= Z,

16x2(1-x 2)= 3,
16x4-16x2+3=0
tenglamani hosil qilamiz. Bu tenglamaning ildizlari

1 1 V3

v3 . .
X, ——, X, = ———, , = e , X, = - lardan iborat bo ladi.

1 2 2 2 3 2 4 2
Berilgan tenglamani yechishda birinchi galda tenglikning ikkala tomonidan
kosinus olinib va ikkinchi galda irratsionallikdan qutulish uchun tenglikning
ikkala tomonini kvadratga ko'tarish bilan ikki marta shakl almashtirish bajarildi.
Bu shakl almashtirishlar esa chet ildizlaming paydo bo'iishiga olib kclishi
mumkin. Shuning uchun topilgan ildizlarni tekshirib ko'ramiz. Tekshirishlar

fagat X. = — berilgan tenglamaning ildizi bo'lishini ko'rsatadi.
1 Vs Vi"
) va lar chet ildizlardir.
2 2 2

1 1 1 .u M
3.arctg- + arctg —+ arctg —+ arctg ~ nihisoblang.
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Yechilishi:

1 1 1
a,=arctgal=arctger,=arctga, =arc/g- deb
3 5 7 8

beigilashlar kiritaylik. U holda g(C*= ~, fgd2=", ?g«3=y,

tga. - bo'ladi.
8

Berilgan yig'indini A deb belgilasak va ikkala tomonini tangcnslasak,
tgA = "g(cu, + CC 403+ a 4) tenglik hosil bo'ladi.

tgd = " («,+ «2)tfg(ad3+«4d)
1-/g(a,+a2>g(a3+a4)

NS S U
i 5 , 7 8
tgax+tgax+ tgoty +tga4 i 11 1
;n= l-tgajg” 1- tgecHgeed = 35 f's =
L Ne +/Ne N +Higa, 1+1  1+j

1- tga,tga2 1- tga.tga, 1i_ 3 5
i-i. .-i.1
35 7 8
4 3 44 + 21

=jlj1L = 77 " 65=1
A4 3 77-12 65 .
7 11 77
Demak, tg/i =\ => »=— Javob: ~

Misollar yechish

1. (00-5-70). Ushbu sin(3x-45")=sinl4* sin76* -cosl2* sinie* +—cos86*
2

tenglamaning [0; 180° ] kesmadagi ildizlari yig'indisini toping.
A)135° B)150° C)210° D)215° E)225°

50



Y echilishi: Tenglamaiii yechish uchun

sin 1- sin ¥V (cos(a-- y) - cos(x+y)) va

sinx mos V=~ (sin(x + >+ sin(x - >))
formulalardan foydalanamiz.
in u °-.m 76°= -2(cos(l4° - 76°) - cos(14° + 76°)) = 5 (cos(-62") - cos9(I') =

=-c0862°=- c0s(90° - 28°)=- sin 28° 1
5 5 ( ) S o

sin 16” -cos 12”="(sin(16”+12”) +sin(16°-12"))= ~sin 28" + sin 4" ?2)

(1) va (2) lami dastlabki tenglamaga qo'yamiz:

sin(3x-45*%)= —sin28* --sin28”--sin4" + —co0s86”;
sin(3x - 457) = - ;sin 4”+?cos(90”- 47);

sin(3x-457)=-.--sin4~ + —sin4”.

"2
sin(3jc-45")=0, 3x-45" =fcen, keZ.
3x =45"+180°, keZ, 1= 15°+60°, keZ.

Tcnglamaning [0; 180°] kesmadagi ildizlari 15°, 75°, 135° dan iborat bo‘lih,
ulaming yig'indisi 225° ga tcng.

Javob:E
2. (00-9-36) Ushbu a m(sin x + cos6)=sin4n-+ cos' x tenglama ildizga
ega bo'ladigan a ning barcha qiymatlarini toping.
A)[-1; 1] B)[0; 1] CHI12] D)Hfl; 1.5] E)[1;2,5]

Yechilishi: Ushbu tenglamani yechish uchun

«3+/?23=(ti+ b)(aZab +b7), sin2n+cos2n=1, sin2m= 2sin .vcos .

2 1- cos2x 1+ cos 2x
x = c



formulalardan hamda y = COSX funksiyaning xossasidan foydalanamiz.

Tenglikning ikkala tomonini alohida-alohida soddalashtirib olamiz.
«((*sin2x)3 + (c0s2x)3) = «(sin2x + cos2x)(sindx - sin2x *cos2x + cosdx) =

-«(sin7x 4cos2x)z-"'3asin2xcos2x =« - 3«sin2x-cos2x. (D

sin4dx + cos4x = (sin2x + cos2x )-2sin2x-cos2x =1- 2sin2x cos2x=

= l—; (2sin x-cos x‘)/2 = Il---s-lzl-g--z-)-(

2)
(1) va (2) lami berilgan tenglamaga qo ‘yamiz.
. sin22x
«- 3«sin2xcos2x=1-
2 il
) sin22x
d—3— (4sin x-cos x)=1-
4
. 2 1,2 , 2 1- 4
a' «esin 2x = 1— sin" 2x. sin”“3x = 022 0K dan
4 2 2
3 1- cos4x 1 1- cos4x
a a =1 ,
4 2 2 2
8« - 3« + 3«cosd4x=8- 2+ 2cos4x
3«cos4x - 2cosdx =6- Sa
6-5«
(3a- 2)cosd4x =6- 5«, cosdx =
3a-2
Bu ycrda -1 <-__ — <1 boMishi kerak. Ushbu tcngsizlikni ycchib, javob [1;
3a-2
2] to‘plain ckimini topamiz.
Javob:C
3.(01-2-82) Ushbu sinx =~-_ - tenglama b ning ncchta butun giymatida
4-/2
yechimga ega?
A)O B)1 C)2 D)3 E)4
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2 3 <
4-b

tengsizlikni qanoatlantirishi kerak. Ushbu tengsizlikning yichimi be J/\ij. 1.j

Yechilishi: Tenglamaning o‘ng tomonidagi ifoda - 1< 1

bo‘lib, b ning masala shartini qanoatlantiruvchi butun giymatlari - 1,0,1,2 lardan
iborat ekani kelib chiqadi.

Javob:E
4.(02-3-29) Agar sina, sin2a va sin3a (0<a <zxu-) lar arifmetik
progressiyani tashkil etsa, (C ning qiymatini toping.
A)- B) — C) — D) — E) —
.2 6 4 3 3

Yechilishi: sin a, sin 2a va sin 3a lar arifmetik progressiyani tashkil

a .+ ant
etgani uchun arifmetik progressiyaning ushbu an = , ya’'ni
2an = + anix xossasidan foydalanamiz.
sina +sin3a = 2sin2a
Tenglikning chap tomoniga sin x + sin y = 2sin X+- mos—- formulani
2 2

qo‘llab, 2sin 2a +COSa = 2sin 2a tenglamani keltirib chiqaramiz va
bundan a nitopamiz.

sin2a(cosa-1)=0, sin2a=0, 2a=kn, a=ﬂ, keZ.

cosa-1=0, cosa=lI, a-2nn,neZ.

Ur<Ct <71 shartga asosan a = A ni olamiz.

Javob:A

5.(02-6-54). Uchburchakning a va/Yburchaklari orasida
sina +sin J = V2cos”™ ~” munosabat o ‘rinli. Shu uchburchakning eng katta
burchagini toping.

A)120° B)150° C)90° D)75° E)100°
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Y echilishi: sin Of+ sin S = 2sin @ * P-cos—— — formuladan foydalanib,
2 2

berilgan tenglikni 2sina +”--cos—— —=V2cos—— —  koYinishga
2 2 2

keltirib, yechamiz.

AL, a+B a-B nr a-B A
2sin —eCcoOSs V2cos--—-—-—-—-- =0,
2 2 2

G s (2sm A12i-V 5) =0,

. . a+B nr . a+tp -Jl a+tp n , . N
2sin N =V2, sin - =— ———=—, a tTp =—
2 2 2 2 4 2
(X+ft +y =JI bo'lgani uchun y = — - eng katta burchakdir.
JavobrC
6. (02-10-60). cos(— ) *cos( -5 = (larctg1,5)

tenglamani yeching.

A)-1)"1E +2 ~ ,neZ B) (-1)"*'~ +x .merT

4 2 6

C) (-1)“- +21u, neZ D)(-1)”- +— ,neZ
3 6 2

E) + —+ 2m . /iG Z.
3

Yechilishi:  Keltirish ~ formulalaridan  foydalanib, cos(—- -) va

cos(—

) lami soddalashtirib olamiz.
6

,bn + n z e X
cos{— -— ) = cos(7T + o cos —,

+ 2x 4 bn .oX
COS(=mmmmmmmmmmm )=cos(— + —)=sin—.
6 2 3
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Endi

2x
tg{2arctg\,5) ifodani

tg(2arctgx) = fonnulaga ko'ra

12
tg(2arctg\,5) =

ckanidan topilganlarni berilgan tenglamaga qo'yamiz.

X X 5 12

T T R U — §
3 3 48 5
. . x . x 1 2
sin2x = 2sing:*cosx formuladan cos—esin—= -sin — . U holda
3 32 3
1, 2% 1 L 2x 1
—sin — = — , sin— =—
2 3 4 3 2
2% d\n+i T, z, i\n+i " 3! Yy
=(-) —+m, * o (-1 “ t+~r~> Alez.
3 6 4 2
Javob:A
7.(02-11-43). 3sin22* +7 cos2 *-3 =0 tcnglamaning (-90°; 180°)
intervalga tegishli ildizlari yig'indisini toping.
A)90° B)105° C)180° D)135° E)150°
Yechilishi: sin22*=1-co0s22* deb o'rniga qo'yib, yechishni davom
qildiramiz.
3(1- cos22x) +7cos2* - 3=0,
-3c0s22*+ 7cos2*=0,
cos2*(3cos2*-7)=0,
cos2*=0, 2x=—+me ne Z,
2
x= —+

, ne Z. Bu yechimlardan (-90180°) oraliqqa tegishlilari
4 2

lardan iborat, ulaming yig'indisi

m T 3T 31
+—+ =

— =", yam 135 °.
4 4 4 4
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(cos 2n * —bo'lgani uchun qaralmadi.)

Javob:D

8.(03-1-24). Agar |cosx| =2+ cosa: bllsa, 2 1+ 2 ning qiymatini

toping.
A)l B)0,5 C)0,7 D)1,25 E)L,5

Yechilishi: Tenglamada ikkita holni qaraymiz:

a) CO8xn:>0 blllsin. U holda cossa =2+ cosr bo'lib, bu holning

bo'lishi mumkin emas.

b) COSX < 0 bo'ha,
- cosx=2+cos - 2COSIL=2, cosx =-1.
sinx =VIl- cos2X=VIl- 1=0,
u holda 20U+ 2sik=2"1+2° 1 +1=2 =1,5.

2 2

Javob:E

9.(03-2-30). 3— .gcos”™ .3cos” . =3 tenglamaniyeching

A)t —+ 2ak, ks Z B)— +7ik,keZ
3 3

C)— +7tk,keZ D)+ —+ 22k, ke Z
3 6

E) (-)k- +ak, keZ
3

Y echilishi:

3 cosx _3 ¢°s x 3 <ios X 3
3 cosxtcos2x+cos3x+... _ 31

COSX + cos2x + cos3 X+
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bo'lgan geometrik

Tenglikning chap tomoni bsxr =COSX, ¢ = COSJ

progrcssiyaning hadlari yig‘indisidan iborat. |co sx |[<] bo'lgani uchun bu

hisoblashda cheksiz kamayuvchi geometrik progressiya hadlari

yig'indini
yig'indisini topish formulasi § = dan foydalanamiz.
Loy
COSX COSX . . N 1 K N
5=, e =1, zcosx=1, cosn=— na=+—hlrde, keZ.
2 3

s
1- cosx 1- cosx

Javob:A

10.(03-5-42). cos2(— )+ -JIx2- 5n- 3=0 tenglamani yeching.
6

A)3 B)- D)-3
2 c)"2 e 2
Y echilishi:

Qo'shiluvchilaming ikkalasi ham nomanfiy bo'lgani uchun

1K
G S%_ <) =9, tenglamalar sistemasini yechishga keltiriladi.

2x2- 5x-3 =0, x=3+6 n ne Z

IX 7DC
cos— =-1,
. c 3 Y =71’ x3=3,
1+ cos— =0,
3 1 1 1
o =-T.
-2 x - _ 2 ’
2(x+1x*-3)=0.
x7 =3 x2=3, x2=3.

Xi~~~2 demak tenglamani qaonoatlantirmaydi.

Tenglamani ¥ 3 javob qanoatlantiiadi.

JavobrA
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11. (03-6-63). Qanday eng kichik o'tkir burchak
sin(2jt+ 45°) = COS(30° —x) tenglamani qanoatlantiradi?

A)25° B)5° C)45° D)30° E)15°

Y echilishi:
sin(2x +45°) - cos(30° - n)=0,

sin(2x + 45°) - sin(90°- (30° - x)) =0,

8UI(2JL + 4 5°)- sin(60° +x) =0,

.o - 4 . 2x+45°-60" -x 2x +45° +60° +x
sin(2x +45 )-sin(60 +x)=2sm -----—--—-—-- CO§--m-mmmmmmm- =
= 2sin wos- X+ 1 - bo'lgani uchun
2 2
2sin — ecos3— —-=0, sin?5 =0 =x=360°+ I5%nez x=15.
2 2 2
cos =0=>x =120°+ 25° nez x =25.
2
Javob:E

12. (03-12-61). a parametming qanday qiymatlarida sin6 X+ COS6 x =a
tenglama yechimga ega?
A)[0; 1] B)[0,5; 1] C)[0,25; 0,5] D)[0,25; 1] E)[0,25; 0,75].

Yechilishi:
Tenglamani yechish uchun ti3+ b7 =(a +b)(a2—ab +b2)
formuladan foydalanamiz:
(sin2x)3+ (cos2x)3=a,
(sin2x + cos2x)(sindx -sin2x-cos2x + cosdx) =a,

(sin4dx + 2sin2x-cos2x + cos4x)-3sin2x-cos2x =a,

(sin2x + cos2x)2-3sin2x-cos2x =a,
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3
1 sin22x = a,

1— (l-cos4x) =a,

3cosd4x =8a - 5,

-1 <cosx<l

3 3
yechim bo ‘ladi.

13. (03-102-36).

yeching.

1- cos 4x

sin2 2x = formulaga ko'ra
cosd4x=-a— ,
3 3
bo'lgani uchun
2<8a<8§, —<a <1, ya’ni [0,25; 1] to'plam
4

Javob:D

3

-Alo%siﬁ,xcos52 Xx-3+2 10% g SINX = 0 tenglamani

Ay (-1~ + 7k (-D*arcsin +ax, ke Z

B) tarcsin-L +7ik ke Z

V3

K . 1
C) £+ —+ Z%k\iarcsin —J=+nex, ke Z

6

V3

D)+—+ [l eZ
6

E) — + 2ak: arcsin-4=+ 21k, ke Z

6

Vs

31
Yechilishi: ----5logsncos2x-3 + 2loga2sinX = 0

logsjn* COS 2x =

a  bclgilashni kiritamiz, bunda

sinx >0, cos2x >0, sinx * 1, cos2x @1
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a2- 3a+2=0 a.=1, a, =2

1} log,i»,cos2A =1
€C0s2X = sinx
2sin2x +sinx-1 =0
b) sinx = -1

a) 1
2 X€ 0 , chunki

sinx =

x = (—1)" arcsin —+ s * sinx > 0

shartga zid
X = (-l)’-6+m(:,ieZ

2) loglinlcos2* =2

COS2X = sin2x

sin2x = -

1
. 1 inx = —
a) sinx = b) sinx V3

V3
xg 0, chunki

x=(-1YVarcsin-p+n& , keZ
V3

sinx > 0

shartga zid

Aniglanish sohasiga e’tibor bersak, —+ 27lk: arcsin+ 2uk, ke Z
6 Vs

javobni hosil qilamiz.

Javob: E.

14. (03-108-36). 16sin2Xc082X -Sin6X = c0S6X tenglamani yeching.
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Y41 .2 kn .
A) £ —arcsin-T=r4 , Aie Z
. 2 V19 2

B)iarcsi3n+2kn, ke Z
V19

2
¢) =aresin-= +kn, ke Z
Vn

\'%
D) =+ arcsin-7= +kn, ke Z
V19

Y echilishi:

16sin?xcos2x-(sin6a+ cosba:)=0 = 4sin22jc-1+ --sin22jc=0 =

y
19 4 2
=>  —sin22%=1 =>sin22x=— =>  2a=zarcsin--= +kin =
4 19 VvI9
=> o=+ --arcsin-J "+ — , A6 Z
2 /19 2
r 3
Yugqorida sill/ X + COS’X = 1 ——sill" 2x ekanidan foydalandik.
Javob: A.
15.  (03-117-36). 1 —COS6X —sin X tenglamaning
L 4'4
kesmadagi eng katta va eng kichik ildizlari orasidagi ayinnani toping.
a1)3s B) 3,5 O L5 0)2a: E)25

Y echilishi:
Tenglamani COS6X + sin 5X = 1 ko'rinishda yozib olib,
jCOSx! < 1,]sinx| < 1 ekanligidan mantiqan fikrlab, COSX = £1; sinx =]

tenglamalarga cgamiz, ularni csa alohida yechib olamiz.

61



COSA' = + 1 sinx = 1

X = 21« 7 A
0 X =—+ 21?7,/2¢ Z
0 2
X=/t+2mi,n6 Z 0 -1
n © -1 K bn
X s -4
2 '~2
bx bn
Endi masala shartidan K — =TT+ --- =mx+ L5m = 2,5a:
2
Javob: E.

16. (03-118-36).

sin (4x - 60°)= sin 14°sin 76° - cos 12°sin 16° + - cos 86° tenglamaning

2
[00;180°] kesmadagi ildizlari yig'indisini toping.
A) 215° B) 210° C) 330° D) 135° E) 225°

Yechilishi: Oldin tenglikni o'ng tomonida soddalashtirishni amalga

oshiramiz. Buning uchun

sina sin/3 =" (cos(« - /3)- cos(a + [1)),sinorcos J[ = * (sin(a + y9)+ sin(a - /3))
cosa =sin(90° -a ) formulalardan foydalanamiz.
sin(4x-60°)= ™(co0s62° - c0s90° - sin 28" -sin 4" +sin40)-

(c0s 62° =c0s(900- 280)=sin28°) sin(4x-60u)=0

4jt-60=180°1 ~  4x =60+ 180°% = 15n+4501, sie Z
n j o0 1 2 3
v 15 60° 105° 150°
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Endi masala shartiga ko ‘ra
15°+60°+ 105°+ 150°= 330°

Javob: C.
m K
17. (03-121-32). tgx —tg tgxtg — = 1 tenglamani yeching
a) f2alc, k & Z B) hJik fzG Z
12 6
C)— -+7jJikeZ D) — + ak, k€ Z
6 12
Str
E)—6 +2nuJl062
Yechilishi:
T T tA "~ f '
- =1+ - => Zr=1 /gj X -
3 3 1+~ g f \% 3y
= x=-—+7& ke Z
12
Javob: 1).

18. (04-105-32). 4 sin2x(1+ cos 2X)= 1—cos 2X tenglamani yeching

A)£—+mi, ne Z E) mi, + — +27ui,ne Z
3 3

C) -, IlIE Z D) a/l, £ " +2nu,ne Z

. 7t
E) mi, £~ +tmm,ne Z
3
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Y echilishi:
4sin2x *2cos2x = 1- cos 2x

=> 2(1- cos22x)= 1- cos 2x

= 2s8in22x = l-cos2x =

=> 2¢0822x - cos2x-1 =0,cos2x=a

belgilash bilan 2az- a - 1= 0 tenglamaga keltirib yechiladi.

Endi belgilashga qaytib quyidagilarga ega boMamiz:

1) CoS2m: = 1

2x = 2mm

x—70, I7E Z

19. (04-107-32).

1) (-\Y-~+2ax, ke Z

\tgX + Ctgx\ =

2) C0S2X = - —

n
) . ZIT
2x -t ~-+2m

X - = h7Dl ne Z
3

Javob: E.

tenglamani yeching

B) NI +ak, keZ

v 76 3
T By — /A i1
O)+t— h— ,keZ D)i—\—%k/,keZ’y
6 2 3
E) ~ +2mex keZ
Yechilishi:
?sinx + COSXiI: 471-. :;4pr =5 sin /2\x1:y—3 7ZX=+" +1m
'cosx sinxj Vv3 [sin2x V3 * 2 3
=>X=:|’:I+£C,A_ei
6 2
Javob: C.
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20. (04-111-32). Vcosx ¢sinx = 0 tenglamani yeching. cosx > 0

A) 2TLk,- + 7ikyk e Z B) 1.+ 2kk, ke Z
2

JZ
C) —+7dc,keZ D) — + IltjJc, ke Z
2 2
E)ymex k E Z
Yechilishi: Ko'paytmaning nolga tengligi sharti va COSX > 0 ckanligiga

e’tibor berib, ushbu sistemaga egamiz:

x=—+uk, ke Z
cosx =0 2
sinx =0 x=mx ke Z
cosx > 0 cosXx >0
x=—+7tk,keZ
2
x=20&, ke Z

Javob: A.

2b m)
tenglamani b ning nechta butun gqiymatida

21. (04-119-32). sinx
4-b

yechimga ega bo’ladi?
A)2 B )4 C)0 D)3 E)l
Yechilishi: Ma’lumki [sinXj < 1. U holda 26-3 < 1 bo'lishi shart.
4-6

2b-b
4-6 6<-,6 >4

<> 3 6g
263 o -1 <6<4
4-6
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Bu oraligda 4 ta butun yechim bor.

Javob: B.
22. (05-103-24). c0s2x tenglamaning [0.6Tr] kesmada necha ildizi
V2% Ginge =
bor?
A)4 B) 12 08 D) 2 E) 6
Y echilishi:
cos2x =0 cos2x =0
mji A V2
— +sinx 0 RS 1D e —
2
cos2x =0
v, m v
X = h ,IE 7
4 2
n 0 1 2 3 4 5 6 7 8 9 10 u
< It Bn 5k In 9n Us 135 153 17s 195 21s 234
4 4 4 4 4 4 4 4 4 4 4 4

Steo 7w 13x 151- 19 2in lar chet ildiz. Qolgan ildizlar soni 6 ta.

Javob: E.
1+ COSX X,
23. (05-114-24). : = 2 COS— tenglamaning 0: 161 kesmada
sinx 2 ’
nechta ildizi bor?
A)2 B)4 (9)X1] D)3 E) 1
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Yechilishi: 1+ cos x = 2 COS2— tenglikdan foydalanamiz, sin x * 0

2
ekanligini yodda tutgan holda
2cos2-0 X 2cos2
=2cos— — 2cos-=10
sinx

. X X
2sin- cos -

cos— 2cos—sin—=0 => cos— 1-2sin- =0
2 2 2 2 2

}XX n ; 2)sinX—1
- = —+ JN 5 -
) 2 2
X ="+2n* &e Z x=(-1)"|+2n* AG Z

Bunda chet ildizlar hosil bo'ladi

0 1 2
n Sn 13
] y 3
Javob: D.
24. (05-116-24). sin2x —Q tenglamani yeching.

ctgx - cosXx

A Ink, ke Z Bynk,keZ C)'ZL keZ D)0
2

E) —+ & &e Z
2

Y echilishi:
sin2x =0 2sinxcosx =0
sinx ~ 0 <= sinx * 0 =>xg 0
cosx N 0 cosx * 0

Javob: D.
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25. (05-123-24). 4 sin

COSX + 1= 0 tenglamaning [0,8Tr]

2
kesmada necha ildizi bor?
A)3 B) 4 C)S5 D)1 E) 2
Y echilishi:

. X 2x ., X . .
4sm2— cos -2+51n — coszic nglzx—=() 2s8in2—+ 4sin —=0 1:2

=
sinz sinfc+2 1=0
2y
1)sin-=0 2) sin—+ 2=0
2 2
= 71 sin-~-2
2
X =2mm ne Z xel
n 0 1 ) 3 4 Javob: C.
X 0 2Jt 47T 671 87l

26. (05-124-32). COSX+COS4x - COS5x =0

tenglama [0; 7/ kesmada
nechta ildizga ega?

A)4 B)S 01 D)3 E)2

Yechilishi: Ushbu COSX +COSy = * (cos(X +y) + COs(x- y))
formuladan foydalanib, berilgan tenglamani

quyidagi ko‘rinishga keltirib
yechishni davom ettiramiz:

—co0s 5x + —co0s3x - cos5x =0,

2

——co0s3x - —co0s5x =0,

—(cos3x - cos5x) =0,
2 2
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. C+ry ox—y
cos3x- cos5m=0. Endi co8m:-co8y=-2sin Ch 0 E—
2 2

formulaga asosan  oxirgi .tenglamani ko'paytmaga keltirib olamiz

- 2sin Ax *sin(-x) =0, sinx sin4m =0,

8trn: =0, x=na’r, ne Z.

. kn
sindr. =0, 4x =kn, x=— , & Z .
4

Bulardan [0; n/ oraligda berilgan tenglamaning 5 ta ildizi borligi kelib

chigadi, ya’ni k=Q, 1,2, 3,4 bo'lgan hollarda.
Javob:B.

s x - COSX .
27. (05-135-32). = 0 tenglama [- 27T;2Tr] oraliqda necha

sinx
ildizga ega?
A)3 B) 1 €)6 D) 2 E) 4
Yechilishi:
— =0 <= < A munosabatdan foydalanamiz.

c0s2x-COSX =0
cosx(cosx-1)=0

sinx"O

1) cosx =0 2)cosx -1 =0

cosx =1
X=—+nk, ke Z
2 Bu holni qaramaymiz, chunki
sinx=0
K 0 1 -1 -2 Javob: E.
n bn _ bn
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28.(05-137-24). (1+ cosx)fg—+ 1= 0 tenglamani yeching.

A) - - +2ak,xke Z B)n +2ak,xke Z
2

C)7ik.keZ D)7t + 7ik, keZ

E) 1 + Z2mexvke Z

Y echilishi:
X
f \ sm —
sin2- + co0s2- +co0s2--sin2- lg-+1=0 =>2¢082- —-"-+1=0 =
2 2 2 2 x
v cos -
= sinx+1=0 = sinx=-1 = x=- —+21k, ke Z

Javob: A.

29. (05-141-24). Agar sina-cos )3=1-0,5Vs va sin)3cosa =1 bo‘lsa,

a —P ning qiymatini toping.

A)H)‘-3+2J1*, Jt€Z B)(-l)‘?-‘rnk, keZ

C)(-DHw -3 + 7Bfc, iteZ D)(-)*- + ®t, *eZ
6

Y echilishi:

Bimchi va ikkinchi tengliklami hadlab ayiramiz:

sina mos P - sin P mosa =-0,5 *n/3.

Tenglikning chap tomoni ikki burchak ayirmasining sinusi formulasiga

V3
tushadi. U holda sin(Of - P) = — — .

Javob:C.
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30. (06-102-33). sin Sn:- 3cos 2m: = 4 tenglamani yeching.

A)y—+ T2, ne Z B)-—+2m,neZ
2 2

C)—+ 2ur2, neZ D)n +m ,neZ
2

Yechilishi: Bu tenglamani nostandart usuldan foydalanib yechish qulay va
vaqtni tejaydi. Bu yerda situ: va cosx laming chegaralanganligidan

foydalanamiz, ya’ni-I<sin5x<1va - 1<cos2x<l bo'lganda tenglikning chap
qismi 3dan ortib ketolmaydi, 3ga teng bo'ladi, agar j Sh~X * bo'lsa, x ning
[cos 2x =-1

ikkala tenglamani qanoatlantiruvchi qiymatlarini topish uchun ulardan bittasini
yechib, bu yechimdan ikkinchi tenglamani qanoatlantiruvchi X ning qiymatlarini

ajratib olamiz. Ikkinchi COS2x = —1 tenglamani ycchaylik,

2x:7i+2kn,x:5+kn,keZ.

Bundan St=— + 5ax, sinS5t=sin(— + 5Sak) = sinf—+ mex).
2

Oxirgi tenglikdan ko'rinib turibdiki, x faqat juft qiymatlami qabul qilganda
sin S = 1 tenglik o'rinli bo‘lar ekan. 18] holda javob
x=—+2m, ne Z bo'ladi.
2
Javob:C.

31.(06-119-33). COS2n: - 5sin m- 3= 0 tenglamani yeching.

AY—DnH—+m , ne Z B)-)I—+m, ne Z
6 6

C)Y-1)H—+2m, neZ D)(-\)n- +2m, neZ
6 6

Y echilishi:

cos2m=cos2m- sin2x va cos2x = 1- sin2x formulalardan

foydalanib, tenglamani faqat sinx orqali ifodalab olamiz.



2sin2m+ Ssinm+ 2=0, sinm=1T deb bclgilab, 2f2+5f+ 2 =10

kvadrat tenglamani yechamiz. Bu yerda 2, = —2 va /2 =-“  bo‘lib, sin*=-2

1 7t
ma’noga ega emas, demak sin X= dan X—(—)"+1 hlll, 6 ne Z .
2 6

JavobrA.
32. (06-142-33). Itgx + ctgx j= —f= tenglamtmi yeching.
V3
J , ] JK
A) —+ 2k, ke Z B)Y —+— ,keZ
3 2
C)xt —mt Tth ke Z D)(-O)k—+ Ink, ke Z
3 6
Yechilishi:
sinx  cosX 4 2 4
cosX  sinx Vs’ sin2x vy
Bu yerda ikki holni qaraymiz.
a) sin 2x > 0 bo‘Isa,
2 4 . §3 a ., n kn A
=-7=, sin2x=— , 2*=—nhkn, keZ, n=—+— , ke Z
sinlx 2 3 6 2
2 4 o e Vi
b) Agar sin2x<0 boIsa,---mmmmmmmme-= — | sin = bundan
sin 2. V3 2
T n__kn , A
2x = hikn, x = H , ke Z.
3 6 2
) . , 7tk . . .
Demak, bulami umumlashtirib, X= £ --—--- e ke Z javobni olamiz.
JavobrB.
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33. (07-113-24). 4cos5x = 6 + 3cos — + 5x) tenglama |~K |2k |

kesmada nechta yechimga ega?

A) 1l B) 0 C)3 D) 2
Y echilishi:
. . 4 3.
4cos5x =6-3sinS5x = 4cos5x +3sinS5x =6 => -cos5x +-sinSx=-
5 5
=» cos5xcosa +sin5xsina = - => cos(5x-a)=-
5 4 vV s
o 4 . 3
Shunday a burchak mavjudki, cosa=- va sina = - munosabatlar

bo'ladigan, chunki COS2 Of + sin20f= 1 o'rinli.
Oxirgi tenglikning bo'lishi mumkin emas, chunki —1< COs(5x —O )" 1
munosabatga zid.

Javob: B.
161r .
34. (07-120-24). Nechta butun son nxjn I= 0 tenglamani
ganoatlantiradi?
A) 8 B) 10 C) 24 D) 16
16tr 16
Yechilishi. - = 1 x=-=,ne 7
n
n 1 -1 2 -2 4 -4 8 -8 16 -16
X 16 -16 8 -8 4 -4 2 -2 1 -1
Javob: B.
35. (07-132-24). sin4x - cos4x =— tenglama [- 2x12n| kesmada nechta
ildizga ega?
A)9 B) 8 C)7 D) 10
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Y echilishi:

(sitv x +cos" XYsitv x-c0s:X)=- => -c0s2x=- => Cc0s2Xx=--
A ; 2 2

2x:i—3 + 2nn x=+x—+7 ne Z

x =~ +70i ne Z va x =- Z+nk, ke Z hollami qaraymiz
n 0 1 -1 -2 K 0 1 2 -1

n 471 21 50 1 2n Sn 41
X 3 3 3 3 3 3 3- 3

Javob: B.
36.

(07-137-24). 4 cos" 2x —2,5 = COS4.x tenglamani yeching.

; >
K\)%T+T01,Zi6z b){(ﬂ-ﬂ,zzezf
2

7 2 4
x\ T nmm
—+ ,ZIeZ —+—.,ne. Z
3 2 6 2
Y echilishi:

cosd4x = cos(2-2x)= co0s22x -sin22x = c0s22x -1 + cos22x = 2co0s22x -1

5 3 3
4c0s22x —2 =2co0822x-1 = 2c0822x = -2 = cos22x =- =

1+ 4 . 1
L & SO N bx =2 Y N
2 4 2 3 2 2
Javob:A

37. (07-151-24). k. ning quyida ko'rsatilgan qiymatlaridan qaysi birida

sin AXCOSX - sinx COSb: = 0 tenglamaning ildizlari ~ ( n€ z) bo'ladi?

A) 8 B) 5 c)7 D) 6
Y echilishi:
sin(Ax-x)=0 xtk- )= m X = kHH\ ke Z k=S

Javob: A.

74



38. (07-153-24). Agar 2sin6x(cOS43x - sin"”3x)= s'mkx tenglik

hamma vaqt o'rinli bo'lsa, k ni toping.
A) 24 B)12 C) 18 D) 6

YechUishi:
25in6x(c0s23 x-sin23xXcos23x + sin23x)=sinfo: =>  2sinb6xcos6x =sinAx =i
=  sinI2x=sinkx = \2x =kx =  x=\2
Javob: B.

39. (07-183-24). x ning quyida ko'rsatilgan qiymatlaridan qaysi birida

COSAACOS4X - sinta in 4* = V3 tenglamaning ildizlari
2 L2 467 b adio

30 5

A)3 B)2 )l D)4

Yechilishi:

cos(fo; + 4jt)=+ >

(kx+4x):ig+ 2mm  => x(k+4)=+—+ 2mi
6

K
x ==+ +~-T , ke Z, k=1 da
o(k+4) (A+4)
K 2101
X =% - + o'rinli
30 5

Javob: C.
40. (08-103-13). 2sin3x-V 3 =0 tenglamani yeching.

\ )~ "xy-+— tkeZ
18 3

CH-D*A+M 1 e2
18 3
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Yechilishi:

4 V3 A :
sin3x =— => 3x =(-iy §+71k

Il
\

x=(-V)k—+— ke Z
9 3

Javob: B.

41. (08-103-23). —S*n "~y = 0 tenglamani yeching.

sin x + 1gx
\)7ik,keZ B) L +Kk,keZ
C)o V)— keZ
2

Yechilishi: Masalani kasrni nolga tenglik shartidan va mantiqiy fikr yuritish

bilan yechish maqgsadga muvofiq.

sin2x =0 sinx = 0,cosx = 0
sin x 7b0 sin x ™0
cosxTbO COSXTbO

Oxirgi sistema ziddiyatli. Bundan tenglama ycchimga ega emasligi kclib

chiqadi.
Javob: C.

42. (08-103-35). —(Ctfx.-. =0 tenglama [Oj5TIr] oraligda necha ildizga

I+ sinx
ega?
A)4 B) 5 ~C)2 D)3
Yechilishi:
Berilgan tenglama quyidagi sistemaga teng kuchli.
x =—+7ik ke Z
CtgX = 0 2
1+ sinxTbO
x *-—+2ak,ke Z

2
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Endi berilgan kesmadagi ildizlar sonini aniqlaymiz.

4
91r

n

X

0
71

2

1
35
2

2
S5
2

3
In
2

2

77

3r va 7°r yechimlar kesmaga
2 2
tegishli bo'lgani bilan chet
ildizlardir, chunki maxrajni nolga
aylantiryapti.
Javob: D.



TRIGONOMETRIK TENGSIZLIKLARNI YECHISH

Eng sodda trigonometrik tengsizliklar va ulaming yechimlari

ko'rinishda bo ‘ladi:

sin jc > a bu yerda la| < 1,
x e (arcsina +2/m; k - arcsin a + 2nm),

sin X <a bu yerda <1,
X G (-/r - arcsina + 2nu; arcsina + 2nm),

cosx> a bu yerda d <1,
x e (-arccosa+ 2uu; arccosa + 2an),

COS* < a bu yerda <1,

x g (arccosa + 2nu; 2/r - arccosa + 2nu),

tgx > a yechimi x G (arctga + nu; » + nu),

/gx < fl yechimi x G (- —+ nu; arctga + nu),

cfgx > a yechimi x G (nu; arcctga + nan),
c/gx < fl yechimi XG (arcctga + JIU; T + Jn),
Barcha formulalarda nG Z .

yechimi

yechimi

yechimi

yechimi

quyidagi

y = sin x funksiyaning eng kichik musbat davri 2/I" bo'lgani uchun

sinx > a,sinx > a, (1)

sinx < a,sinx <a, (2)

k[rinishdagi tengsizliklami istalgan 2/I" uzunlikka ega bo'lgan kesmada

yechish yetarli. Barcha yechimlar to'plamini esa 2/I" uzunlikdagi kesmada

topilgan har bir yechimga 2JI1, UG Z ni qo‘yish bilan hosil qilinadi.

sinx > a va sinx > a ko'rinishdagi tengsizliklami dastlabl’ ~ 371

L

22217

kesmada yechish qulay, sinx < a va sinx < a ko'rinishdagi tengsizliklami

esa dastlab 4 T kesmada yechish qulaydir.
I °T
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Misol. 1

1
Sinic > — tengsizlikni yeching.

JI u 1
oraliqda funksiya monoton o°‘suvchi, u holda Sinx = —

71 n 3t
tenglama bu oraliqda bitta X = — ildizga ega bo‘ladi, R ) oraliqda
6 2 2

funksiya monoton kamayuvchi, demak bu oraliqda ham Sin X = — tenglama
n . n n . . P .
yagona X = ---—- ildizga egadir. — < x < -——-- shartni qanoatlantiruvchi x ning
- 6

barcha qiymatlari berilgan tengsizlikning yechimlari to'plamidan iborat bo'ladi.
Sinusning davriyligidan foydalanib, tengsizlikning barcha yechimlari to'plami

( f 2TZjfc; b 27tk), k E Z oraliqdan iborat bo'lishini topamiz.
6 6

2. sinx < w2 tengsizlikni yeching.
2

II 3n
Yechish: Yuqorida ta’kidlanganidek, bu tengsizlikni dastlab ) T

kesmada yechimlarini izlaymiz.
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9% 53

Ko'rinib turibdiki, tcngsizlik shartini qanoatlantiradigan x o ‘zgaruvchining
3r 9n
T

3tr

barcha qiymatlari kesmadan iborat. U holda tengsizlikning yechimi:

- .
+ 20U < e < — + 21u, ue Z bo‘ladi.

COSX < s va COSX < tengsizliklaming yechimlarini dastlab [O; 271

kesmada qarash kerak.
Misol.

COSX < —— tengsizlikni yeching.

Y echish:
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Tengsizlikning yechimlar to'plami / =-- to'g'ri chiziq bilan > = cosx

funksiya grafigining kesishgan nuqtalaridan va kosinusoidaning y= - to‘g‘ri

chiziqdan pastda joylashgan qismidan iborat.

Demak, — <x <— ga 2su davmi qo'shib,

3 3

In »~ 2 4/r
—+1nn<x<—+inn,ne2
3

javobni hosil qilamiz.

cosx>a va cosx>ti ko'rinishdagi tengsizliklami ycchishda yechimni

dastlab [—7T; n| kesmadan qidirgan ma’qul.
Misol.

COSX > -—--- — tenglamani yeching.

Y echish:

. . . 31T 3tr o
Shakldan [-tr; 1r] kesmadagi yechimlar to'plami — ~ <x < ~ — ekanini
4 4

topamiz. U holda berilgan tengsizlikning barcha yechimlar to'plami



ko'rinishda bo'ladi.
tgx > a, tgx >a, tgx <a, tgx <a ko'rinishdagi  tengsizliklaming
yechimini dastlab - —; — oraliqda axtargan ma’qul.
2-2)
Misol.

tgx < S tengsizlikni yeching.

Yechish:

V3
Shaklda berilgan tengsizlikning yechimi y = -y to'g'ri chiziqdan pastki

qismi ekani ko'rinib turibdi.

YV —tgx funksiya oraligda monoton o'suvchi bo'lgani uchun bu
2°2j
V3 ,
oraliqda fgx = -—- tenglamaning yagona ildizi mavjud, u ham x = — nugqtadir.
. e ™ T . .
U holda berilgan tengsizlikning oraliqgdagi yechimlari - — <x< —
2'2 2 6

bo'lib, barcha yechimlar to'plami - —+7 & <x<—+7tk, ke Z ko'rinishda
2 6

bo'ladi.
Cigx > a, CtgX> a, Ctgx <a, CtgX< a ko'rinishdagi tengsizliklaming

yechimlarini (0;7r) oraliqdan izlagan ma’qul.
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tgx va CrgX bilan bog‘liq tengsizliklami yechganda ulaming eng kichik

musbat davri 7 ekanini va izlangan intervaldan aniqlangan ycchimga 711 ni
qo'shish bilan yuqoridagi tengsizliklaming barcha yechimlarini topish
mumkinligini esdan chiqarmaslik kerak.

Trigonometrik tengsizliklami ycchishda ham tengsizlikning bir xil nomdagi
trigonometrik  funksiyalar qatnashgan tengsizlikka keltirib, yordamchi
o'zgaruvchi kiritish yoki ko'paytuvchilarga ajratish usullaridan foydalanish

mumKkin.
Misol. 1.

2sin2m- 7sinx + 3> 0 tengsizlikni yeching.

Yechish: Ushbu tengsizlikda sinx = y deb belgilab, [y I —7"~ +3 > 0

tengsizlikni yechib, yechimlar to'plami ¥V va T > 3 bo'lishini topamiz.
J'> 3 da sin X > 3 bo'lgani uchun,bu holda tecngsizlik yechimga ega emas.
>< — bo'lgan holda esa Sinx < bo'lib, uning yechimlar to'plami:

In
6

oraliqdan iborat bo'ladi. Bu berilgan tengsizlikning yechimlar to'plamidir.

. I
h 2nm gJann ne 7Z

2. COSX+ COS2x + COS3x > 0 tengsizlikni yeching.

Yechish:

0 a +B a~p
cosa + cosp =2cos —CoSs — formuladan

2
foydalanib, cQsX + c0s3x yig'indini shakl almashtirib olamiz.
cos X+ cos3x = 2cos2x *cosx > 0

Buni berilgan tengsizlikka qo'yib, cos2x + 2 COS2x *COSX > 0
tengsizlikni hosil qilamiz. Oxirgi tengsizlikni ko'paytuvchilarga ajratib
yechamiz.

cos2x(l + 2 cosx) > 0, bundan
fcos2x >0, . Jcos2x <0,
[l +2cosx>0, " [[+2cosx<0.

tengsizliklar sistemalari kelib chiqadi. Bulami yechib,
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2/r . 3g ~ f5/r 2 4/r
— +2mm; — +2mm u — +2mm; — +20% u - —+2nu; —+ 21u [ /ie Z
3 4 4 3 4

javobni topamiz.

Tecskari trigonometrik funksiyalar qatnashgan eng sodda trigonometrik
tengsizliklar va ulaming yechimlari to'plami quyidagilardan iborat:

arcsinx >a, |la| < |] yechimi xe (sina;l]

arcsinx <a, a <4 yechimi xe [-];sina)

arccosx > s, (0<a <s) yechimi xe [-l;cosa)

arccosx <a, (O<a <TI) yechimi xe (cosa;l]

K
arctgx > a, J|a] < — vyechimi xe (/g<z+ «

yechimi xe (-0°;/ga)

arctgx <a. {a <£
11 2

arcctgx > a, (0 <a <7t) yechimi xe (- °°ctga)

arcctgx <a, (0 <a <k) yechimi x e (c/gtz;+ «>)
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TRIGONOMETRIK TENGSIZLIKLARGA DOIR MASALALAR
YECHISH

1. (96-13-34). Ushbu y = j+jog! sinx funksiya x(xe [0;2Tr]) ning

ganday qiymatlarida aniqlangan?

a1 Sk
) 6 6 aM oJlmMm— 1) cxolJl] D){0,x)
Y echilishi.
1+ log, sinx>0 log, sinx>-1
2 2 sinx <2 X € (—oo0;00)
sinx >0 <> sinx >0 => sinx >0 = sinx >0
0<x<2mw 0<x <2 0<x<2m 0<x<2n
X e (—00300)
2ri<x<mw+2wLneZ =* xe (0;
0<x<2m
>,
° X e (OJ'I)
Javob: D.
2. (97-2-44). m ning qanday qiymatlarida y = COSX+ mx funksiya
aniqlanish sohasida kamayadi?
A)me (-«>;-1] B)me (-1;«>) Qme [r-1;») D)me (-«>;1] E)me [-1;1]

Yechilishi. y < 0 tengsizlikni qanoatlantiruvchi barcha x larda berilgan
funksiya kamayuvchi bo ‘ladi.

-sinx +zw< 0 => -sinx <-m => sinx > w
V = sin X funksiya [—I;1] kesmada chegaralanganligidan oxirgi tengsizlik

m e (—o0j—1] oraliqda o ‘rinli ekanligi kelib chiqadi
Javob: A.
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3. (97 - 9 - 38). Ushbu y =1log5(5sin x) funksiyaning aniqlanish sohasini
toping

+2nu;z+21mj ne Z B)(2m;a+2m)\ ne Z C)\—nu;+2nnj ngZ

0)|~au; ~ +2aulJ ne z E)\ mu; A +2nu Ine Z

Yechilishi. Logarifmik funksiyaning aniqlanish sohasidan S5sin X> 0

tengsizlikni yoza olamiz. sin X > 0

0+2mm <x <s + 2mm yoA:/

(2mm; s + 2nm), ue Z

Javob: B.
4. (97 - 11 - 47). Ushbu I — + 1 funksiyaning aniqlanish sohasini
toping.
n n 1 K 1 bi§
A) - +mm;  +nu ,ue Z ) +nu; +um ,ne Z C) - -+m;, +m ,ne Z
4 2 4 2 4 2
n 7 1 it
D) - +au;- +am e Z E) - +uu; +au ,ne Z
2 4 /2 4
Y echilishi:
Kvadrat ildiz ostidagi ifoda nomanfiy
ekanligidan ushbu fgx+1>0
tengsizlikni yozish mumkin.
fgx +1 >0
tgx> -\
+ JIU < X < + nom
4
[-II+m; K+nn), ue Z (grafikka qarang)
4 2
Javob: C.
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5. (98 - 9 - 24). x ning (—/r;Tr) oraliqqa tegishli qanday qiymatlarida
COSX+ 2,5 |> 3 tengsizlik o'rinli bo‘ladi?

A)a;{ B)/7F7[J7 a1 1A H?FEﬂﬂ
3°3 6°6 333 ;- 656 ) 44
Yechilishi.
fcosx +2,5>3 cosjct+ 2,5 <-3 cosic >
u
1-9 <x<k -k <x<n
-K <X <71

Oxirgi sistemaning yechimini grafikdan foydalanib hosil qilamiz

S A
xXe
3’3
Y (Chizmaga qarang)
Javob: A.
6.(99-4-56). Tengsizlikni yeching
. CosJC
cos4 *cosjc> -
.1+ c/g IC
4)(nu;N+ni|,ne Z 5)IMN057N] C)H)" +nsa,ne Z D)m,neZ

E) -7+ 2mm N +2m ne Z
2 2

Yechilishi:

COS4 < 0 ekanligi ravshan. COSm: < 0 bo‘la olmaydi, chunki

cosx <o bo'ladi, buning esa bo'lishi mumkin emas. Faqat
1+ cfg2x

bajariladi.

cosic = 0
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n
X = +nn;neZ

Javob: C.
7. (00 - 3 - 55). Quyidagi tengsizlik
2
- 1- cosx >0
V3
[ ;1] kesmada nechta butun yechimga ega?
A) 4 B)3 C)6 D)5 E) 2
Yechilishi:
2
- 1- r cosx>0
,3
- 7- COSX > 1
n3
V3
cosx<-
2
S 'Sn
6 "U
T« 3,14 va ~ 2,6 cekaniga e'tibor bersak, bu oraliqda -3 va 3 butun

6

sonlari mavjudligiga ishonch hosil qilish mumkin.

Javob: E.



8. (00 - 6 - 56). Tengsizlikni yeching

COSX < sinx

Yechilishi:

Yordamchi burchak kiritish usuli bilan soddalashtiramiz va grafik yordamida

yechimini olamiz.

— cosx < — sinx
.on
sinx cos — COSXsin - > 0,
n
sin x - >0 X = t desak, ushbu o+2Kn <t< XA +271n, o ‘rinli.

4
Endi belgilashga qaytamiz
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O+2m < x-K<un +2mm
4

1 Sn 7
+2m <x< +2m yoki
4 4

K

9.(00-9-28). Tengsizlikni yeching.
/ \In(2cosx)

> 1,
2 3
L T, ,3n S, rm n, 30
D) 6’2 2’61 E) 3;2 2°
JI @

K + 2nn;

4 4
(6 [0;2n1])
5n,

3

+2nmu Lue Z

J

Javob: E.

Yechilishi. 0 < 2 ~ 3~ ~ va " COSX> 0 ckanligiga e’tibor bergan holda

ushbu sistemaga ega bo'lamiz.

COosX
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Im TT ,bn S5na

372 23
Javob: E.
10.(00-10-63). Funksiyaning aniqlanish sohasini toping
N=1Igsinx+v-xI+Ix
,4)(0;m)u(27r37] f1)(-1;1) O)[0;7] D)[0,n] £)(0n)um (s1;29)
e o . . . sinx >0 .
Yechilishi: Funksiyaning aniqlanish sohasi ushbu sistemadan
-x2+7x>0
kelib chiqadi
[sinx >0 sinx >0
[0;m:)u(27137]
x(x-7)<0 [0<x<7
Javob: A.
1. (01-2-79). [—13;18] kesmadagi nechta butun son

V=pn1XI+x + -Vsin2(unx) funksiyaning aniqlanish sohasiga tegishli?
A) 31 B)32 C)22 D)63 E) 24
Y echilishi:

Kvadrat ildiz ostidagi ifoda nomanfiy ekanligidan ushbu

{\x\-xZ0

sistema o ‘rinli bo'ladi. U holda masala shartiga ko'ra
|- 8r 2(ax)>0

quyidagilar o'rinli.
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213 <jec< 18 -13 <1< 18 -13 <je< 18

x\-x> O Xe (—o00;00) XE (- 00;00)

-8 12(2 >0 2IDC=m n
T 2(2n1x) = .ne 7
2

Bundan n= -26, -24, -22, 0, 2,4, .... 36 larda x ning 32 ta butun yechimi
hosil bo'ladi.

Javob:B.
12. (01-4-2). [0;21] kesmaga tegishli nechta nuqta
. 17) N o , .
= In 2sin 3+ 3 C0OS2JC- fmksiyaning aniqlanish sohasiga tegishli?
A) 0 B)1 C)2 D) 3 E) 4

Y echilishi: Logarifmik funksiyaning aniqlanish sohasiga ko'ra

17
2sin3JC+ 3cos2JC- >0. Endi 2sin3Jc+ 3cos2ic< 5 ekanidan

3

2sin3x + 3COS2x— ~ >0 tengsizlikning bajarilmasligi kclib chiqadi.

Javob: A.
2 S5a n o
13. (01-4-4). Ushbu arccos 1Ic- - -arccosx + — < 0 tengsizlik
o'rinli bo'ladigan kesmaning o'rtasini toping.
K 71
>4)0,5 5)0,4 C)0,25 D) E)
Yechilishi: arccosJC= / deb belgilash kiritamiz.
5 122
t1- " s <0 => 6t2-5m+K2<0. Bu tengsizliklami
6 6
yechib, </<’ ga ega bo'lamiz
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™ ™ ) 1
— < arccosXx < — —>1>0 ya'ni ne O0;
2

Endi bu kesmaning o'rtasi 0,25 ga tengligini payqash qiyin emas.
Javob: C.

V3
14. (01-11-22). Ushbu 22 < 2smx <2 2 tengsizlikning [0; 27]1] oraliqdagi

eng katta va eng kichik yechimlari yig'indisini toping.

A)7- B)x - C)-11 D)K E)3n
3 6 2 4

Yechilishi: Berilgan tengsizlik ~<sjnx < tengsizlikka teng kuchli. Endi
2

masala shartining javobini grafikdan foydalanib topamiz.

a n\ 2a 5K
5 v 5

.6 35 L3 6

Bu oraliqdagi eng katta

xe

yechim va eng kichik
6

yechim "

Javob: B.

15. (01-12-27). Tengsizlikni yeching lg(arcsin x) > -1 .

A)(0; 2] S)[sin-,1;1]  C) (sin 0,1;1) Z))(sin 0,1; 1] £)0

Yechilishi: Tengsizlik ushbu sistemaga teng kuchli bo'ladi:

arcsinx >0 X>0
-1 <x <1 -1 < x <1 xe (sin0,1;1]
arcsinx > 0,1 X > sin 0,1

Javob: D.
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16.(02-1-62). COs(sinx)< 0 tengsizlikni yeching.

AN +2m; +2mi neZ B\ T+m;3* +7m\neZ C)(o-," +2m | ne Z

D)|0;3T IneZ E)yechimga ega emas

Yechilishi: —1< sin X< I va y = COSX juft ekanligiga e’tibor bersak,
masala y = COSX funksiyaning 0 radiandan 1 radiangacha bo'lgan barcha
qiymatlarini topishga kcltirildi. = COSX funksiya bu holdagi qiymatlari esa

musbat. Ziddiyatga uchradik.
Demak tengsizlik yechimga ega emas.

Javob: E.
17.(02-10-62). cos2x - cosx + ~ tengsizlikni yeching.
4 2
JI' 3 .
A) 2l +211 U {2m},ne Z B) - % +2ml g+2/d1]u {2mj},ne Z
.2 2
5/ 4
C) - 52[+2111/[;;1+2mi u {2mj},ne Z D) 6r+2n?]; : +2tdi[l‘neZ
Yechilishi: Berilgan tengsizlikni kvadratga oshirib yechamiz.
cos2x-cosx >0
cosx(cosx-1)>0 e
cosx <0, cosx > 1 va chizmadan
K . 3a .
+ 2men\ +2m u {2m},ne Z Z-
2 LY Z3/r 2/t \ X
~ vV Z -2 2 X
Javob: A.

18. (03-1-18). sinx < 1+ tengsizlikni yeching.
4



Yechilishi. Tengsizlikning o‘ng tomoni X= 0 da eng kichik qiymatga
erishadi va berilgan tengsizlik bajariladi. X ning qolgan barcha giymatlarida

ham tengsizlik o ‘rinli bo'ladi, chunki £°(sitl x )= [—1;1]
Javob: E.

5% -5
19.(03-1-36). - > 0 tengsizlikni yeching.
3sinx +4cosx —21

A) [-1,1] B) 1 g

Yechilishi: 3sinX + 4 COSX ifodaning eng katta qiymati 5 ga, eng kichik

giymati -5 ga teng (£(flsin Ax+ Z)COSAx)=[- a2+b2; a’'+bl)\

ekanligidan). Bundan ko'rinadiki maxraj har doim manfiy. Kasr ifoda nomanfiy
qiymat qabul qilishi uchun uning surati nomusbat bo'lishi kerak, ya’ni

5,2-5<0
57Z<5
X2 <1
xe [-1;1]
Javob: A.
K . 71
20. (03-1-54). COSX+ sinx - tg'-x- > 0 tengsizlikni
|
yeching.
A4) - TS em ,ne Z B) " +Jm;ﬂ+md neZ C) - " +m/1;K +iti .n& Z
3 2 3 3 6

n n n 7
D) - +7tn; “+an ,ne Z E) +m; +m o ne Z
6 3 6 6

Y echilishi:



bo'lgani uchun, tengsizlikning ikkala qismiga bo'lamiz. Chunki,

sx +— >0,sinx-—<0) Zg2X--<0
2 - 3 3
1
tgx- <0 =» —§:< tgx <"=
V3 -

Endi yechimni grafik yordamida topamiz:

K
+im\  +Ttn
6

Javob: E.

21. (03-2-31). COs(/rsin x)> 0 tengsizlikni yeching

t Ttk ke Z + o * 5 N Z C)H[-» +2n*;~ +2n* V4
D)% 7Dt)*GZ £)"+ 2 n¥;N+2a%|Acer
Yechilishi. COs(”sinx)> 0
Oldin
T
< T'Sin X <

tengsizlikni hosil qila-

miz. Uni quyidagicha
yechamiz.
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Javob: B.

22. (03-4-27). 1< +1gX < 3 (0<X <sa) tengsizlikning eng
\-tg3xtgX

katta va eng kichik yechimlari yig'indisini toping.

Jd)* S1)43a C)s5mT D )I171 E )3
7 48 48 *48 16
Yechilishi:

I<tgdx <,3
A A K
+mm <4< +m
4 3
A An _ 1 1
+ <x< +
16 4 12 4
K ) . Su: o )
n=0 da — eng kichik yechim, u=3 da eng katta yechimni hosil
16 6
qilamiz. Endi masala shartiga ko'ra,
JI 5n _ 43n
16+ 6 ” 48
Javob: B.
. . ) . 3a —6
23. (03-11-27). a parametming gqanday qiymatlarida sin X<
ti+ 1
tengsizlik yechimga ega emas?
A) >
- 1:4
Yechilishi: —1<sinx ekanligidan  SIn X < tengsizlik
a+1
3a—6
yechimga ega bo'lmasligi uchun < —1 tengsizlik bajarilishi shart.

a+1



Javob: A.

24. (03-12-62). (—Ix 1+ 5x —I"tg X —1)> 0 tengsizlikni yeching.

A)yechimga ega emas £)| - N +nu; +/m |,ne Z C)|-N ¥1LPN + it ,neZ

D)|*-"+nwj.rte Z £)(-««;<»)

v Yechilishi: —2x2+ 5x —7 < 0  ekanidan
(/J <0,a <0) tengsizlikning ikkala qismini
-2x2+5x—1 ga bo'lamiz. Natijada ushbu
g 2 3/g2x —1< 0 tengsizlik hosil bo'ladi.
/ OoRe* x
if.
<0
1~ A n K
<tgx < <= XG - +m: +mm ,ne Z
3 V3
Javob: D.
5 .
25. (05-114-32). sin2x --sinx -H > 0 tengsizlik x(xG [O; 2]1])

ning qanday qiymatlarida o'rinli bo'ladi?



“n Snunx
0;—1u ;20 1 E)
3. .

3 ~5'6j

D)[

>

Yechilishi: Sin X = a deb belgilab olamiz

a2- —i+1>0
2a2- 5a+2>0

a<-—

5

a>2

Endi ushbu

sinx <
2

sinx > 2

0<x<2a

sistemaga ega bo'lib, uni grafik yordamida yechamiz. Bunda 810 X > 2
tengsizlikning yechimi 0 dan iborat.

x Z57T
X e u ;21T Javob: C.

26. (05-116-34). (r—e)I*°s x sin '*>1 tengsizlikning [0;7T] oraliqqa

tegishli barcha yechimlarini aniqlang.
—

\
/r 39 < f3a
N B) aem U =31 Ofo;f]
4 4y L 47 14 - 2.
S s A
D) E) 0;
42

s
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Yechilishi: 0 < TI"'—B < 1 hisobga olib yechamiz

/(,1 -e) I\l[nf-oos'iJrsin*ﬁ“)A (Z.'l - e)\o In(-cos4x +sind4x)< 0
0<x<un <= 0<x< 1 =
-cos4x +sin4x >0 cos4x -sin4x <0

cos2x > -1 fxe (-00;+00)

*lcos2x <0 <  <cos2x <0

0<x<m 0<x<un

Endi grafik yordamida oxirgi sistemaning yechimini osonlik bilan olish

mumKkin.
cosIn
XG £:EIM. Javob: A.
4 4
2X A\ . 02X
27. (07-103-24). COS — > hSin — tengsizlikni yeching

4 2 4



Y echiiishi:

cos> * sin 2> v2 Oldin  tengsizlikni /= — deb
2 2
belgilaymiz
K 7 ~
cos 2 Z1> > 74+27uj<t<z+2mi
X V2 T X A .
cost > — +2m <-< —+207
2 2 4 -2.4

A . A J
—2 +t4m 1 <x< —+4mu, ne Z

Javob: D.

28. (07-105-24). Sin X COS X < - tengsizlikni yeching.
4



Y echiiishi: sin XCOSX < —r- /*2 > $in 2 X < ————m-
4 - 2

2x =t deb belgilaymiz va grafikdan foydalanib, uni ¢ o'zgaruvchiga
nisbatan yechib olamiz.

a1, 4 51 N S S5n K
+2mu </ <—+ 2 => - +249i<d p< —+ 2mp =>---1- +m<x<-—+nn.ne Z
4 4 4 8 8

Javob: B.
29. (07-148-24). CO0s2x > ——  tengsizlikning [0;1,5tr] kesmadagi

yechimini toping.



M« UT T,

D)
»?

Y echiiishi:

Endi masalaning yechimi (y4)U(-") dan, ya’ni

iborat bo'ladi.

2n An B) 1 2n'

J3

21
u ;TT

2x=t deb belgilaymiz.

cos/ > —

103

O r3 :2/rl

-~ +2WM5/5 -y +2ri

3 e $ 2x < 5 +2m

+au j tsau,ue Z

1) n=0 da
15,53 = @

0;?

0SzSy 3

2) n=1 da
25 45 (8
73 73 21 41 ¢
oo s A L3 :TJ

T 2n d
0; U T T an

Javob: A.
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