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So‘z boshi

Ma' lumki hozirgi kunda Respublikamizning barcha oliy oquv
yurtlarida gabul imtixonlari test usulida o'tkaziladi. Test sinovlarini
muvaffagiyatli topshirishlari uchun abituriyentlar test topshiriladigan
fanlarning barcha mavzulariga puxta tayyorgarlik ko'rishlari kerak.

Buning uchun birinchi navbatda Davlat test markazi tomonidan
chop etilgan “ Axborotnoma’ larda berilgan test savollari asosida tuzilgan
“Abituriyentlar uchun mavzulashtirilgan testlar to‘plami (1996-2007)
dagi barcha test savollarining yechimlarini o‘rganib chigishlari kerak
bo'ladi.

Qo‘lingizdagi ushbu uslubiy qo‘llanma aynan shu magsadda
tayyorlangan bo'lib, u elementar matematikaning trigonometriya
bo'limining Ttrigonometrik ifodalarni soddalashtirish va hisoblash
mavzusiga bag'ishlangan va “Abituriyentlar uchun mavzulashtirilgan
testlar to'plami (1996-2007) “ dagi barcha trigonometrik ifodalarni
soddalashtirish va hisoblashga doir misollar to‘liqg yechimlari bilan
berilgan.

Uslubiy qo‘llanmada turli ko'rinishdagi trigonometrik ifodalar
soddalashtirilgan va yechilgan bo'lib, har bir turdagi trigonometrik
ifodalarni soddalashtirish yoki yechish uchun kerak bo'ladigan
barcha formulalar isbotsiz keltirilgan.

Ushbu uslubiy qo‘llanma Akademik litsey o'quvchilari, kasb-

hunar kollglari talabalari va abiturientlar  uchun  Trigonometrik
ifodalarni soddalashtirish va hisoblashni mustagil o‘rganishda katta
yordam beradi deb o'ylayman.
Qo'lyozmani sinchiklab o'qib chiqib, o*zlarining foydali maslahatlarini
va ko'rsatmalarini berganliklari uchun “Matematika va mexanika’
kafedras  dotsentlari G.Shodmonov va E.Esonovga muallif 0z
minnatdorchiligini bildiradi.

Muallif



Trigonometriya.
Trigonometrik funksiyalarning choraxlardagi ishoralariga,
bur chaklarning radian va gradus o‘lIchovlariga doir misollar

Burchaklarning radian va gradus o'Ichovlari

Po(X%o0:Yo)
Yaf-——=
a i) X

, _180°

a a . ,a ., =——>a°’ shna=y,, cosa =x,,
p ' ™ 180° Ya %a

tga:y—a, ctgazi, seca:i, coseca=i.
Xa Ya Xa Ya

1po »57°47'15"; p =3141592...

Trigonometrik funksiyalarning ayrim burchaxlardagi giymatlari
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0 0 0 1 0 - 1 -
p|1 |3 |43 2
30 6 > > 3 3 J3 2
e [ |
5 |, > > |1 1 V2 |42
o | P43 |1 V3 2
60 3 > > J3 2 2 NG
90° % 1 0 - 0 - 1
J3
2p J3 1 - 2= 2
0o | & s .= il
120° | = 5 > V3 3 .2 NG
2 2
1350 | 2 V2o N2 1 -1 |-v2 |42
4 2 2
5p 1 - ﬁ - ﬁ - i
150° | =~ | 5 2 3 |-v3] V3>
6 2
180° | p 0 -1 0 - -1 -




2
| 1 .38 3 o2
P a Y - -
210 6 5 2 3 \/5 \/g 2
V2
= S X2 2
205" Tp > % 1 1 AN
3 2
p |3 1 N 2
O Ta - — -
240° | 2 "5 |3 | ) N
o700 |2 -1 o 0 1
60”20 |0 |1 |o |- 1
2 - jadval
Gradus Radian .
o'lchoviplchovi | SNX | ©0S X tgx Ctgx
0 18 J3-1 | V/3+1 2. I3 243
15° | 35 = | 57
P | J5-1|+5+45 5-1 | V10+2J5

18° | — )
10 4 2v2 | 104205 | V51

5-V5 £, o | 5+l
36 | g o2 \/54 : 133 ff J10- 25

3 | J5+1|5-45 | +5+1 10- 25

540 -

10 4 22 10- 205 | 5+l
5_p \/§+1 \/5_1 2+\/§ 2-\/§

0
e ok | a2

Trigonometrik funksiyalarning choraxlardagi ishoralari

AR AR AR
(RS E

1- misol. (97-8-30) 216 °ning radian o'lchovini toping.

0
Yechilishi: n° -— formulaga asosan, 2160 — = 2% = S
_ 1800 5
Javobi : E

1800 309

2—misol. (97 —12—-32) Quyidagi sonlarning gaysi biri manfiy ?
A ) sin122°- cos322° , B ) cos148° cos289°, S) tg196° ctg 189°
D) tg 220°° sin100°, E) ctg320°- cos186°
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Yechish: A ) sin122° = sin(90%+32° ) = (+) . cos322 = cos( 270 + 52 ) =
(+). sin122° cos322° = (+) .

B) cos 148° = cos ( 90° + 58° ) = (—). cos 289° = cos ( 270° + 19°) =
(+) . cos148° cos289° = (-). Javobi: B

3-—misol. (96 -3 —-54). Agar cosa ‘sina > 0bo'lsa, a burchak
gays chorakkategishli ?
Yechilishi: 1) cosa Il , IV choraklarda musbat , sina | , |l choraklarda
musbat , bundan, « burchak Il chorakda bo‘lsa, sina cosa > 0.

2) cosa Il , Il choraklarda manfiy. sina 11l , IV choraklarda manfiy ,
bundan, « burchak Ill chorakda bo'lsa, sina “cosa > 0, demak , «
burchak Il , Il choraklarga tegishli .Javobi : (D)

4—-misol . (96 —-12-58). Agar sha "cosa < 0 bo'lsa, a
burchak gays chorakkategishli ?
Yechilishi: sina 1l chorakda ( + ), cosa Il chorakda ( - ) , demak Il
chorakdasin @ " cos a< 0. IV chorakdasin a < 0, cos a > 0, bundan
sin acos a< 0. Javobi : D

5—misol. (97-8—-32). Quyidagi sonlardan gays biri musbat ?

)ctg 189 )a1;340°_ )sin 148 )ctgt)so_ )tg21§’
sin31’ s n1859 ’ cos 319’ tgle?d '’ cos12%
0
Y echilishi: A ) ctg 187° = (+) , sin316°= — . Z”;f:fg =—
0
B)cos340°=+, sin185°=—. =% =— D)cg105'=—. tg
1657 = — . L9199 — o Javobi: D
gl ©

6—misol. (96 -3 —-42). R(3; 0) nugtani koordinata boshi
atrofida 90° gaburganda u gaysi nuqtaga o‘tadi ?
A)(-3;0)V)(0;3)9(3;3) D)(03)E) (3;-3)
Y echilishi: 90° ga burganda x=0,y=3 bo‘ladi. Javobi : (D)

7—misol. (98—11-101). Agar sSinx-——=-3 bo'lsa, sin®x +

i nx

o ning giymati ganchaga teng bo‘ladi?

Yechilishi: Har ikkala tomonni kvadratga ko‘taramiz.

(sinx-——) =(-3)% sn’x—2sinx'—— +—— =9, bundan,

sinx sifx
L _=9+2=11. Javobi: D

Sirntx
6

-+

sin® X +




8—misol. (00-10-78). To'g'ri tengsizlikni aniglang.
A)cos(sina)>0,B)cos2>0,C)--+2<0, D)
lcosal +/sinal <1, E)sin5°—tg4°> 0
Yechilishi:A) -1 < sinx <1, cos (sin x) > 0. B) cosx ning grafigidan,
c0s2<0. C)-~<-2=>-157<-2,noto'g'ri. D)/cosal +/sin
al <1 noto'g'ri. E) sinx ning grafigidan sin5° <0, ¢t g4° =
S} in40 <0 cod® <0, bundan t #A° > 0. berilganga ko'ra

cos 49

sin5% — t g4° > 0 tenglik noto‘g'ri. Javobi : A

9—misol. (01-2-58). Hisoblang. cos— (10g0,25+
log,s2)
Yechilishi:  log,025= log,5 = log2 2 =2, logys2=
—= __1 127 (5 _ 1) = cos (27, (~3)) =
10%2——10@ 2=— cos(? ( 2 2)—cos<5 ( 2))—
cos(—6m) = 1. Javobi : B

10 —misol. (01 =7 -3). Ushbu a=27(),b=+v2+38,c=
T — 314 va d:sing sonlardan gaysilari irratsional sonlar ?

Yechilishi: a= 227 =22 =2=" davriy o'nli kas. b=v2+2=
2. c =3,1417 ... - 3,14 = 0,0017 ... irratsional son. d =
Sin731=§=%\/§ irratsional son. Javobi : CvaD

11 —-misol. (01 -9-29). Qays ko‘paytma musbat ?
1) sin4,11 - tg3,52, 2) cosz,53-zo%§, 3) ctg5,73 - cosl,19
Yechilishi: 1) in411= (=) ; ¢ @52 = -0 =2 = (+), sim1l-
t 3,52 ==(=)-(+) =(=). 2)cos2,53=(-), lo g% =10gl1,04 =
(=), cos2,53 -1 ozgg ==(=)-(=)=(+) . 3 cosl,19 = (+),
ct $73 =238 B _ cosl,19 - ctg 5,73 = (+) - (—) =

si n¥3 (-) -
(-). Javobi : C




12 —misol. (01-9-33). Ushbu k = 2%, p =1 og%va q==si ns—:
sonlarni o‘sish tartibida yozing.
314
Yechilishi : k=2% =208=2s=%16=1,.. ,p=log¥’=
=10g062=(-). q= sin%: sin (Tl,' —%) = s mt-cos%—cosn

SIR= :Si%:%:O,S. p<q<k. Javobi: A

o P

13-misol. ( 02 — 2 — 48 ). Agar x = (siB0°+1tg60°-
c 080%)? bo'lsa, x=7?

lishi: tx= Cava3y? ooty a3z oslyo _
Y echilishi: 2x—(2+ 3 2) —>2x—(2+2) =>-x= 4, X =
8.Javobi: A

Asosly trigonometrik ayniyatlar yordamida soddalashtirishlar va
hisoblashlar.
Asosly trigonometrik ayniyatlar.

1. sin®x+cos® x=1. 4, tgx=31%
COS X
2. tgx>ctgx = 1. 5. ctgx:ﬂ.
sinx
3.1+tg?x = > 6.1+ctg?x=— 3
cos? x sin? x

Trigonometrik funksiyalarning birini ix inchisi orqgali ifodalash

3- jadval
sinx cos X tgx Clox
. . tgx 1
snx | sinx +V1- cos’X | [L+tg2x | *y1+ctg®x
1 ctgx
cos x | y1- sin®x | cos x J_r\/l_,.thX i\/1+Ct92X
tox sin x £41- cos’ X | ygx 1
+4/1- sin? x COS X ctgx
otgx | Ti-sn?x | osx 1 ctgx
snx +4/1- cos®x | tgx
1 1 +./1+ctg?
2, | % g X
+.4/1+ - =
X +41-sn2x | cosx £Vt ctgx




1 1 +41+tg?
=x |Gy | ohedx | | Biree

sin X tgx

14 —misol. (98 —5—48). Agar s na% va - <a<m bo'lsa
t gani toping.

Yechilishi: cosa= VI —siAa = = |1 —251 :ig Il chorakda cos a
3

) . ) __i :Sina:E:_E:

manfiy  bo‘lgani uchun, s = -, tga=— : ”

0,75. Javobi: V

15 — misol. (00 —8—61). Agaro<a<§ vatg a=2 bo'lsa,
caxx ni toping.

Yechilishi: 1+t ffa = —— formuladan co $a = o7 YOKI
cosa= =% =+ 2= =" javobi: S
1+t g?a 5 V5 5

3sina
5siBa+l0ca3a

16 —misol. (98 —-4-17). Agar tga= 3 bo’lsa,

ning giymati ganchaga teng bo‘ladi ?
Yechilishi : Kasrning surati vamaxrgjini as 3a ga bulamiz.

3 sina 3t ga 1
cosla  _ ga co§a:3tg¥ -(I+tga)
5t fa+10 5tga+ 10 5tga + 10
_ . - 3sina _33:(149) _ 90 _
t:agoa - :1))8 " etlborga olsak S5siBa +10cosa  5-33+10 == 135410
— = —, Javobi : A.
145 29

17 — misol. ( 96 — 6 — 52). Agar V1 — c s2x — V1 + sin2x =
k bo'lsa, V1 — ws2a + V1 + si #a ni toping.
Y echilishi:
(\/1—co§a—\/1+siﬁa)(\/l—ccs 2a++41+sita =
=k-(\/1—co§a+\/1+siﬁa

1—coéa—(1+sifAa)== '(\/1—CO §a+\/1+sir@a)

—(costa+sina) = k(J1—ca?a++1+sin2a

9



V1—ws?2a+V1+sina = —%. Javohi : E

18 — misol. ( 98 — 8 — 62). Agar tg a+ ctga = p bo‘lsa, t fa +
ct Ga nirorqgai ifodalang.
Y echilishi: Berilgan ifodaning har ikkala tomonini kubga ko'taramiz.
(tge +ctgd®=p’
tg3a + 3t ga-ct ga+ 3t ga-ct fa+ct ga = p3 bundan,
tg +ctga=p3—3p. Javobi:V

19 — misol. ( 98 — 12 — 54 ). Agar sina+cosa = a bo'lsa, /sina —
cosa/ ni aorqgali ifodalang.
Y echilishi:

|si na— cosa| =+/(si na- asx )? = \/sin2a — 2sinacos & c o #a

= =+V1-2sinacosa
. + — d . + 2: 2 .7% +2 .
siet +cosa=a dan (sim+cos ¢ =a“. sita+2s inacos#&
cofa ==a? 2sinacos& a®*— 1. Demak, |si na— cosd =

J1—(a?2-1)= =+v2—a?. Javobi: A

20— misol. (99— 6—51). Soddalashtiring.

sin®a + as ®a+ 3si Pa - costa
Yechilishi:(s i an)3 + (cofa)?® = (sin’a + cosa)(s irfa —
—sifwcofa+ +c oda) = (cofa+siAa)? —3sitacosa =
1—3sindacosa.
sif+ o ®a+3siPa-cos’a=1—3si fiwcoda+3si ha -
ce *a =1. Javobi : S

: _ ‘ 9 :
| 21 — misol. (00-10-01). Agar ctga = V3 bo'lsa, ————— ni
hisoblang.
o _ 1 9 .
Yechilishi: sita+c oéa=1, 1+ctgba = Tia sTAeGieidd
9 1 _ 9 1g=2b _928_72 _
1+(V3)*  sifta 1P 16 = 10 5 5 144

1
(siBa)?

=1 +ctga)? = 16. javobi: E

10



22 — misol.(97-1-47). Soddalashtiring. (ctga — coso) (%: +

+tga).

e sirfa __ (cosa sita
Y§Ch|l|sh| . (ctga — cosw) (— + tga) = (Sina— co sa) —+
Slﬂ7: :cosa(l—SLna) s i (simx )—1—Sl7?6¥—C052(X Javobi :
cosa sina cxa

23— misol. (97 —6—46). Soddalashtiring, 1=t ofa
costa
Y echilishi:

1-sin*a-costa _ (1-sirta)(1+si %) —cos*a _
cosa[l+sirtaes 2a] _ 2sinfa

costa cos*a
= — ==——— =2t fa. Javobi : A

si fweos 2a+costa

24 —misol. (97 —11-46). Soddalashtiring. pwer oy yrgrrynl

sita—cos?a+cos *a _ sin’aws *a(l—cos?a) _ sita(teos 2a) _ sita _

cos2a-sin2a+sita  coda-sira(l —-sn2a)  costa(l-s iny costa

=t ga. Javobi: A

3sita+cos *a
1+si Pa+sin 4«

25— misol (98 — 1 —55). Soddalashtiring.

Y echilishi:
Fin 2arcos *a __ 3s ito+ (1—51n2a)2 3 sifa+l-2siPa +sifa .
, — = = 1. Javobi:
1+si Aa+si ta Hsi nPat+sinta 1+sirta+sin*a
D
26-misol. (99 -1 - 8) Agar |[-1+cos¢+ 2w va simt =
B r<a<<mbo Isa, |2 — 0,5 ni hisoblang.
YeChI|IShI
lcosa — 1| = /(cosa1)2 =vVcosa—2c oa +1= E+2:;
3 1 1 &
cosa==*x |[1l—-=*-=>cosa= —-, sina_ = 2. =_./3
4 2 2 cosa —=
2
tga 3
05‘ ——05 =|-15|==
e ‘ REEE

(| —1+cosd + 2c osc)/|tga/\/3 05| =(1/2)/(3/2) = 1/3.
Javobi : A
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cosa—ct Fa

27 —misol. (91-1-46). Ifodani soddalashtiring. —————
tg-asin “a
2 cos’a

cosla—ct fa _ G “a=7-  (cosa-si ha—cos?a)cos’a _

Y echilishi: . = — = - , :
tFa-sinta z;ﬁz_sinza (sita—si az 2a)sin?a
__costa(siAa-1) _  cosfa _ .
" sifta(l—c o%a)  sitba Ctja' Javobi: A

28 —misol. (01 —-1-69 ). Agar sinx + cosx = 0,5 bo'lsa,
16(si Ax + c 0s°x) ni toping.

Yechilishi : sindx+cosx=(si n¥cosx(si fix —si nxcosa
cos’x) = =%(1—sinxncsx ). (sinx+c053)2=(%)2, sifx+
co$x + 2sinxcosx= 2%, 2sinxc OSFi—l, sinxc os;z—z,
16(siﬁx+cos3x):E(1+E): =11 — 11, Javobi: C

2 8 16

29 —misol. (01-7-37). Agar tga=—> va ~<a<m
bo'lsa, simx — awa ning giymatini toping.

e 1 1
Y echilishi: 1+t fa=——, coso= =+ =
ctgea 1+t Fa
1 4 , 16 3 .
+ =—=——: sim=*xVl—-cosfa=x|1——==-; s ine
142 5 25 4
16
3 7
cosa=-+=-=-=;
5 5 5
Javobi : C

30 —misol. (02—4—30). (tgx + ctg x )* — ( tg X — ctg x )° ni
soddal ashtiring.
Y echilishi : tg” x + 2tgx - ctg X + ctg X - tg X+ 2tg X - ctg X - ctg “X=4.
Javobi : E

31 —misol. (02 -6-31).

giymatini toping.

5 s idut+icos?a
4cos2p+5si 2

Ifodaning eng katta

o, 14c0s2a

e S———t——— _ 5-Sas2a+4+4cos2a __ 9—~cos2a _ 10 _

Y echilishi: Treosif —Tos3F — = ===
4255 4 +4cos2p+5-5co0s 2 f 9——cos2p 8

— ; — 1.25. Javobi : A

12



32- misol. (03-1-32). Agar tgx = 0,5 bo'lsa, cos %0 —sin® a ning
giymatini toping.
Yechilishi: (coéa)? — (sin*a) = (cas*a —sita)(coda +
sifia) = = ((cofa)? — (s n*a)? [(si #a + coa)? —
2sifaco 3a] = (cosdfa ——siAa)(c o +sirta)

. 1
sita+cosfa=1 cosa= — tgla+1= cofa= =

Hg 2a cos?a
1 . coea=—=2: sna= _i-1 . oBa= =
+/1+t Fa ’ 141 5 5 5’

4

2y8 — 2. 8 — iy _1 . eiBy =2 —
R’ = si fla R’=z; cosa —sifla -
255 5
—— = —=0,408 . Javobhi: V
255 15

33 — misol. ( 03-08-54 ). cosa-sina. = 0,2 bo'lsa, cos’ a- sin® a ni
hisoblang.

Y echilishi: ws3a—sita=(cosasinMcoda+s imosa +
sita) = =02(1+sna-cosog; (cosa—si n)f = (0,2)?;
cofa—2sinac o sa +sita =004; —2sinacosa=004—1=

—0,96; sinacos o= 048;
s 3a—sin3a=02-(1+0,48) =0,2-148 = 0,296; Javobi: A

34 — misol. ( 03-8-55 ). Agar cosx = — bo'lsa, (1+

V10
tgFx)(1—sinx)— —siax ifodaning giymatini toplng
Yechilishi : @A+t Fx)(1 - sin 2x) —szﬁx = cost ‘cosx —
. — _ _ - - Sl 2 -
siax=1 su%x—coszx—(m) - =01 Javobi :

sirta+sin?a-cos’a

35—misol. (03-12-25). 1 + ni soddal ashtiring.

cosfa
Y echilishi : 1 _I_sinzaflsin 2a-cos’a — 1+ sifta(siRat+os ?a) _ — 14+
cofa cos’a
2, —
tg-a _ costa
Javobi : B

36 —misol. (99-7-47 ). Agar 2 € (g;n) vasina = i bo'lsa, ctg o
ni hisoblang.

13



Y echilishi :

cosa 15
Ctga— cosa— +./1 —Slﬁ(l—_/l—l—GZ ,1_6

\/_
i_
4 1
t H —_ \/1_5
coso. |1l chorakda manfiy bo‘lgani uchun, cosa= - Demak,
\/E
agr = = ——+ = —/15. Javobi :

IR S

37 — misol. ( 98-12-55). Agar tga+ctga=p bo'lsat fa +
ct Gani rorgali ifodalang.
Yechilishi: (t ga+c t@)? =p?,tfa+2t u-ctgarctda = p?
Bundan, t fa + ct fda = p?; Javobi : A

38 —misol. (99-6-21). Soddalashtiring.
sifta+s inB —siAa-sintB +cosfa-cosf
Yechilishi : sin?a =1 — as 2a buni berilgan ifodaga go‘yamiz va
quyidagicha guruhlaymiz. 1 — (cos’a—cofa-cos$B)+sinf —
sinfa- rsiAf=1—-ca?a(l—cos$p)+sitp(l—s im)=1-
cosfa-siAf+s inf -cosfa=1.Javobi: A

39 —misol. (99-6-33) tgx ni hisoblang.
2Si nx— cosx

2c0Ssx +sinx
Yechilishi : Kasrning surat va maxragjini cosx ga bo'lib, quyidagini
hosil gilamiz.

2t gx—1
2+ tge B
Bundan, 2tgx-1=6+3tgx; tgx= -7. Javobi : D

40— misol. ( 98-8-55 ). Soddalashtiring.
1+ s %a+caxta

3cos?a+si ha
1+cosa+(1-9n?a)? _ 1+cos?a+l-2sin?a+sint _

Y echilishi : =

3cos?a+s i fta 3cos?a+sirta

14



__cos?a+2(1-sin?a+sin *a _ 3cofa+s iha
3cos?a+s in*a

= 1.Javobi : E
sinZ+co 221
T[] 5

3cos?a+si fia

5

41 —misol. (97-4-36). Hisoblang. [i"?fz
gl—z+1

Y echilishi: siﬁ§+coszg—1:1—1:o. Har  ganday
sonning nolinchi dargasi 1 ga teng. Javobi : D
42-misol. (01-9-23). A =5 polgg LSmE “asim
—misol. ( 01-9-23). gar cosa = — bo'lsa, o

ifodaning giymatini toping.
Y echilishi 1—sifha+cofa-s im=cosa+cosfa-sina
cosa(l+sing _

cosa(l+ +sing, buni berilgan ifodaga qo'ysak, =

1+s i na

cos’a = z.
Javobi : A

2sina+3cosa

43 —misol (02-5-32). Agar y——
giymatini hisoblang.

sina_I_ cosa 2+3( 2) 4
Yechilishi : —Sfasind— = - Javobi : E

sina cosa 5_(_2)

sim sim

bo‘lsa, ctga=-2 ning

Keltirish formulalari yordamida trigonometrik ifodalarni
soddalashtirish va hisoblash.

Keltirish formulalari.

4-jadval

X Sinx COSX tgx ctgx

T_ . cosa sina ctga tga

2

g +q cosa - Sina - ctga -tga
T-a Sina - COSa - tga - ctga
T+ a - Sina - COSx tga ctga

3 - cosa - sina ctga tga

7 —a

3 - cosa Ssina -ctga - tga

2
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2n-a - Sina cosa - g - Ctga

2nt+a Sina cosa tga ctga

44 — misol. ( 96-1-54 ). Ushbu 2tg (—765°) ifodaning diymatini
toping.
Yechilishi: 2tg (—=765°) = 2tg765° = —2tg (720° + 45°) =
—2tg45°% = = -2, Javobi: S

45 —misol (00-5-31). Sin2010° ni hisoblang.
Y echilishi : sin2010° = (5 - 360° +210°) = s i 210° =
Sin(180° +30°) = = si 80° = — . Javobi: A

46 — misol. (97-6-43). Hisoblang. sin(—45°) + cos(405°) +

+t §—945°)

Y echilishi: sin(—45%) + cos(405°) + t (—945°) = —si #5° +
+00S(360° + 45°%) — 1g (2 360° +2250) = — L+ 2 _

t 180° + 45°) = = —1. Javobi : B

47 — misol. ( 00-1-25). Kadltirilgan sonlardan eng kattasini
toping.
1

A)sinl; V) cos I_2 ;' S)sin4 ; D) cos L ; E)th
2 2 2 4 4

Y echilishi: cos(E—l):sinl; sind <O0; cos(3—“+l):sinl;
2 2 2 2 4 4

tg- = 1;

92 =

Javobi : E

48 —misol. (97-8-33) ). Ifodani soddalashtiring.
sin (37”+ a) ¢ tdr + B)
Yechilishi : sin(Z-+a) a g(z + ) = —cos @ c t gBlavobi : B
49 —misol. ( 98-11-105). Ifodani soddalashtiring. c o &(m + x) +
+co§(§+x).
Yechilishi : cos(m + x) = —cosx; COS (§+x) = —sin x; cod(m+

x) + +co§(g+x)=co§x+siﬁx:l. Javobi : E
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50 —misol. ( 98-5-49). t g1° - t g2° --- t g88° - t g8 ni hisoblang.

Y echilishi : t g46° =t g(90° — 44%) = ct A4°;
T
tg 47° = tg (— — 430) = ct g43°

2

tg89° =t g(—1°) =ct @,
tgl®-tg 2°---t g44°-tg45°-ctg 44°---c t 4° =t g45° = 1;
Javobi : S

51 —misol. (00-8-42). Hisoblang. logst g36° + [ ogt g54°
Yechilishi : logs(t g36° -t g54°) = logst g(90° — 54°) - t g54° =
= logsct g54° - t g54° = logs1 = 0. Javobi : A

52 —misol. (00-9-56). Hisoblang.

_ 3/, . ,—-lm8\-1/, _ 1T 42 1_2
((3-12877-¢ )Z(tg6))ﬂ:\/6 1
Yechilishi : (3-(27)7 ! ™) 2=(3-8- ) z=(24-) 2=

(%)_%:2%:\/5 : (tg D™ = (tg (”+%))‘1 =(tgo)™ =
(%)'1:\/5: (\/———\/_)2+——2 22 -3+3+2/6=5—
2/6 + 21/6 = 5; Javobi : E

53 -misol. (01-9-28). Qays ifoda ma noga ega emas ?

. 6T, 23m 7_7r
1) log, sin—; 2) log, cos — 3) [tg >
Y echilishi: sin%”: sin (n +%) = —sin%; 1) log;(—si n%) ma’ noga
T T s )
ega emas. 2) cos (Zn +1—2) =cos; log, cos— manoga ega.
. T . 5 . 5t 51
3) sin— =sin (n——) = sin—; cos— = cos(m ——) —C 05—,
12 12 12

tgi—’zr =—; /t gi—z - manoga ega emas. Javobi : C

54 —misol. (01-12-31). Qays ifoda ma noga ega?

17



Y echilishi:1) /Igg / 3454 -ma’ noga ega;
2) /sin% \/sm(n+—)- /—cos— - @; 3 Iogff

log; 01,01 ma noga ega. Javobi : C
55 — misol  (01-12-42). Tenglamani  yeching. gx—gz

E+(—§).
Yechilishi Zx-1= /_+(_“§) - sin T =sin(2n - 1) =

1 V2

—sin%: = —— \/——— -—X <0. ¢. Javobi: B

56 —misol. (99-10-37). Hisoblang.
lgt g22° +Igt g68° + Igsin 90°
Yechilishi : sin90° = 1; demak, Igsin90° =1Ig1 =
lgt g22° -t g68° = Ig: 1,“(9220 tg(900 22%) =lgtg 220 -
ctg 22° = =1g1 = 0; Javohi: C

57 —misol. (02-3-76). sinz— cos7—” ni hisoblang.
Y echilishi: sm— — cos— = sm— — Cos (— — E) =sinZ —sin= =
9 9 9
0. Javobi: A

58 —misol. (03-2-43). tg 1395° ni hisoblang.
Yechilishi : t g(3-360° + 3150) =tg 315° =t g(270° + 45°) =
= —ct g45° = —1. Javobi :

59— misol. (03-2-43) ctg37°-ctg38°-ct g39° .- ct$2°-
-ct g53° ni hisoblang.
Yechilishi: ct g37°-ct $8° - ct A4° - ct #5° - ct AA6° --- ct H3°
ct 6% = ct g90° — 44%) =tg 44°;, g 52° = a g(90° — 38°) =
tg38°. ct §3° = ct §90° — 37°) =t 37°; Bundan, ct F7° - tg 37° -
ct B8 -tg38° - ctg 44° -t 440 -t g45° =t g45° = 1.
Javobi : V
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60 — misol. ( 03-4-22). tg240 °, sin120°, cos150° va ctg 225°
sonlardan eng kattasining eng kichigiga ko‘paytmasini toping.
Yechilishi : t @40° =t g(180° + 60°) = t ¢60° = +/3;

V3

sin 120° = sin(90° + 30°) = cos 30° =5

V3
cos 150° = cos(90° + 60°) = —sin60° = >

Misolning shartiga asosan. t g240° - cos 150° = /3 - (— —) =
—%z =—-15; Javobi:V
61 —misol. (03-5-44) ni soddalashtiring.

y =cos(—79m)t g(—1,1m) —si ®,6m - ct ¢4m.
Y echilishi: Keltirish formulasiga asosan,

(—7.97) = 9 8 T, T
cos(—7,9m —coslon—cos( [ 10)— COSlO’
t(ll)—tll—t(+ﬂ)—tn'
g A T L AT, VAT
156 = _n567t_ 'n<6 47‘[)_ 2T
Ssin 5,6 = sl 10—51 T 0) " sm5,
. 44 . 22n_6t (4 +27‘[)_ . 21
Y90 ~ I T I\ T ) Tt ag
Bularni  berilgan  ifodaga 0'ysak ——cosl-Si%+
g ag 4o ySaK, y = 10 cost
. 2T Cosz?n_ . T 2W 4T . T 2t
+sin—-—= = —sin— + C0S— = C0S— — SiIn— = = C0S— —
5 sin—- 10 5 5 10 5

. T 2T 21T 2T .
Sin (5—?) = cos?—cos?: 0. Javobi : A

62 - misol. (03-9-29). Agara—f =2 bolsa, =—— 2 fiing

ce a+cosf
giymatini toping.
Yechilishi : @ =2+ p; sin(3+p)=cosp;cos (3 +p)=—s inf
Bularni berilgan ifodaga qo‘ysak,
cos f—sinf _

cos f—sinf __ .. .
—si np+cos B cos f-sinf 1; Javobi : D
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Qo'shish formulalari yordamida trigonometric ifodalarni
soddalashtirish va hisoblash.

Qo' shish formulalari.

1. Sin(x+y) =sinX- COSYy + COSX - SinY;
2. SIN(X-y) =sSiNX - COSYy —COSX - SinY;
3. COS(X+Yy) =COSX - COSy—sSinX-siny;
4. cos(X-y) =CcosX:cosy+snx-sin y;
5. tg(x+y):w- 6_tg(x_y):ﬂy-

1tg xtghy’ 1+tgtgy’
ctgx-ctgy—1 ctgx-ct +1
ctgy+c tgx ctgy—ctgx

63 — misol. (01-1-42). Agar tg(3—a)=2 bo'lsa tga ning
giymatini toping.
Yechilishi : t g --a) _ 93t @ _1-tga 1-@

T - ) - 2 ==
1+#g Z-tga 1+t ga 1-tga

= 1—-tg=2+2t ga 3t ga= —1,; tga=—§; Javobi : D

64 — misol. ( 96-3-111). Agar a =~ ,tgf =-vam<a+f <
2m bo'lsa, a+fB ning giymatini toping.

Yechilishi: t g(a + g) = L2298 tga+,8)=ﬁ;tg(a+,3):

1-tga-tgp o

5
=¢=1tda+B)=1 a+B=7+m==";Javobi: C
6

65—misol. (97—-1-60). Agartg (x+y) =3, tg(x —y) =2
bo‘lsa, tg2 x ni hisoblang.

e x+y:a_ _ ) __ tgattg B .
YeChIIIShI.{x_y:ﬁ—Zx—a+ﬁ,tg(a+ﬁ)—m,
tolety)itg (xy) _ 38 _ 5 = —1; Javobi : D

thx = 1-tg (x+y)tg (v ) T 32 5

5_—
2

2

66 — misol. ( 97-1-66). Agar tga="""tgp = va

a + B = 45° bo‘lsa, x ni toping.
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Yechilishi - g (a+p) = 2520

2 2
=>1=-22 == x_21=20=>x =41. Javobi : A

x—21

67-misol. ( 97-6-60). Agar {tg(““Lﬁ):S bo'lsa, ¢ g28 ni

tgla—p)=3
hisoblang.

Y echilishi : Quyidagicha belgilash kiritamiz.
{a +p=x
a-p=y

_ tg(a+p)-tg(a-p __ 53 _ 1, -
t@h = 1tg (a-B)tg(af) =7 Tvs 8’ Javobi : C

bundan, 28 =x—vy; tglx —y) = tg x4 ;y formuladan

1#9g xt

68-misol. (98-6-48). Agar tg(x+y) =5 va tgx =3 bo'lsa, tgy

ni toping
Yechilishi : tg(x +y) = % 5= f:t*zyy =>5— 15t gy=

=3+tgy=>16t g =2 => tgy :%; Javobi : B

69-misol. (98-8-61). Agar b =sin(40° + a) va 0° < a < 45
bo‘lsa, cos(70° + a) ni b orgali ifodalang.
Yechilishi cos(70° + &) = cos(30° + (40° + a)) = cos 30° -
cos(40° + +a) —sin30° - sin(40° + a) = gcos(400 + @) — % b=

V3 ,
B-SiA@O +a) -2 = SVI-p2-2=1(/3(1-b?)-
b).Javobi:C

70-misol. (98-10-33). Agar a =46° va p=16° bo'lsa,
sin(a + B) — 2sinB - cosa son 21,5 dan gancha kam bo'ladi ?

Y echilishi ; sin(fa + pB) —2sinf -cosa =sina-cosp +
cosa-sinf —2sinf-cosa =sina-cosf —sinfB -cosa =
sin(a — B) = sin(46° — 16°) =sin30° = 2. 21,5-0,5=21; Javobi: E

2
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71—misol. (98—-11-73). Agar 5x°—3x—1=0 tenglamaning
ildizlari t ga vat gB bo'lsa, tg (a + ) ganchaga teng bo‘ladi ?
__3+4/29

Yechilishi : 5x¥*—=3x—-1=0, D=9+ 20=29 x =15 %2 =
3—/29 3+V29 3— \/_ t gattg B
= +R)=—L98 —

10 ° tga= 10 '’ tg b = Y (a ’8) 1-tgatgp
3+\/ﬁ+3—@ 6 6 . .

10 10  — _10 —_B0 — 5 _ 1, ..
| 3+V293-v29 © 4 9B 1+i_12_2"]a\/0bl' D

10 10 10 10

s

72 —misol. (98-11-104). Agarsina:%vasin,[?:i -<

13" 2
a<m va§<[3<nb0‘lsa,sin(a—[3) ning giymati ganchaga teng ?
Yechilishi: sin(a — B) =sina-cosf —cosa-sinf; cosa =
=+Vl—sia =% /1—%:4_-2; g<a<n shartdan cosa =

_ il
— = cos,8—+,/1—sm ==+ 1—;}—1 = 2<,8<7rshartdan
12, 3 1 7.
cos,B _E’ Demak, sin(a—pB) = E(——3) ( ) ===
36
20==_2 Javobi:
65 65

a,,BE(O;%)
(tgla+1)(tgp+1)=2
bo' Isa,32( )2 ning giymati nechaga teng ?
Y echilishi: (tga+1)(tgﬁ +1)=2,tga-tgp+tga+tgp+1=2;

tga+tgB=1—tga-tgp; 1tiag-:gt:[3_1 tg(a—p) = 1;

— T, LT N2 1 .
a+B=7; 32-(-)?=32: 16_0,2. Javobi : B

73—misol. (99 -5-25). Agar{

74—misol. (00—-1-32 . Agar tga+tg,8=§;tga-tg,8=
é bo'lsa, o+ nimaga teng bo'ladi ?

- . t gadt
Y echilishi : tg(a+ﬁ)=ﬁ formuladan ¢ g(a + B) =
5/6 —_ . T . .
v L,a+Bp=2+k keZ Jaobi:D

75—misol. (00—-1-31). Soddalashtiring. ctg2a —ctga
22



e cos2a cosa cosla-siim—2 cos?a -sirfaes 2a
Y echilishi : — = = =
sin2a sina 2sinacos a 2sinarcos a
1 .
= —— 2;Javobl:C

Sinza

76 —misol. (98—6-56). Agar sin°X = COSX * COSY
cos’x = sinx - siny bulsa, cos (x-y) ni toping.
Yechilishi : sin® x + cos® x =cosx- Cosy + Sin X - siny; cos(x-y) =
1:Javobi : B

77 — misol. ( 01 - 10 — 40 ). cos (X-y) ni
. . _1
toping.{smx siny ==
ctg-ctgy=3

- . COS X CoOS H H
Yechilishi : —-=2Y=3; cos Xx- COS y =3 sh X Siny; cosx -
Snx Ssiny

cCosy = z,
cos(x —y) =cosx-cosy +sinx-siny :%+%: 1; Javobi : C
78 —misol. (97 — 3 —54). Soddalashtiring.
sin 56° - sin 124°% — sin 34° - cos 236°

c0s 289 - cos 889 + cos 1789 - sin 2089

Y echilishi :

sin124°=sin(90°+ 34°) = cos 34°;

c0s236° = cos(180°+ 56°) = cos 56 °;
sin56°sin124°—-sin34°cos236°=sin56°cos34°—-sin34° (-
c0s56 %) = sin56°cos34° + sin34°cos56 ° = sin (56 ° + 34°) = sin
20°=1;

cos178°=cos(90°+ 88°) = -sin88"°;

sin178°=sin (180°+ 28°%) = - sin 28°.

cos 28° - cos 88° + sin 88° - sin 28° = cos(88° — 289%) =

cos 60° :%;

Javobi : C

79 —misol. (97 —10-54). Soddalashtiring.
cos 189 - cos 28° + cos 108° - sin 208°
sin 189 - sin 78° + sin 1089 - sin 168°

Y echilishi :
23



Cos108° = cos(90°+ 18°%)=-sin18°;

sinzosozs:n%lso% 28°)=-sin28°:

cos18°cos28°+ sin18°sin28°=cos(28°-18°) = cos 10°;
sin108°=sin(90°+ 18°) = cos 18 %;

sin168°:sing900+ 78°) = cos 78 °;

sin18°sin78°+ cos18°cos78°= cos (78°-18°) = cos60° = % ;
as18 %-cos28%°+cos 108sin208 _ cos 1¢°

— 0. .
sie8 *sin8®sin 109 sin168 % = 2c0s10”; Javobi : A

80 —misol. (01 —1-49). Agar sina = —g va cospf = —%

bo'lsa,
sin(a + B) - sin(a — ) ning giymatini toping.

Y echilishi ; sin(a+ B) =sina-cosB +cosa-sinf; cosa =
9 3

np= [1_1=13. - _ Ll (L) 4 2E VE
inp=[15=% s =h ()22
1 V6 _ _ 1+2/6, . _ 1 1 2v2 V3 _ 1 Ve _
cryEE e nsine-p=(=3) (5) - T - =
172‘/6—1_24——§; Javobi : A

6 36 36

81 —misol. (01—6—27). Hisoblang: cos 15° + v/3sin 15°
Yechilishi 2 - Ecos 159 +\/7§sin 1591 = 2[sin 30° - cos 15° +
cos30° -+ sin 15°] = 2[sin(30° + 15°)] = 2sin 45° =2 =
V2 Javobi : B

sina+cos a

82 —misol. (01-11-24). Soddalashtiring. ZeosCa)
4

Si n aesa __ sinaisa
V2(as 46 %cosa+sin4%sind +2(cosa+sina)

Y echilishi : = 1.Javobi : D

83—-misol. (02-3-71). a,B,y utkir burchaklar bo’'lsa,

1 1 7 , . .

tga= = .t ﬁzg vatgy =g bo'lsa, y ni a vap lar orqai
iIfodalang.
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1 1 7
L __tgattgpB _ 3t _ 1o _ 7. 7
Yechilishi : tg(a+,8)—1_t — B—lzfl—%’—g, tgy =5
gaty T35 10

bundan,t gy =t g(a + B) yoki y = a + . Javobi : A

84—misol. (02-5-35).Agartga=3, tgf=—-, 0<a<
T va —§<,8<0bo‘lsa,a+ﬁ ni toping.

e _ tga+tgB _ 3—% _;_g_
Yechilishi : tg(a+ B) r—tgatgh 13 () —LITET 1.
a+p == Javobi:D

85 — misol. ( 03-1-25 ). sinx-cosy = —%; cosx-sinyz%;
ctg(x—y) =?
Yechilishi : Birinchi tenglikdan ikkinchisini ayiramiz.
sinx-cosy +cosx-siny = —g—%; sn (xy)= -1, cos(x —y) =
vi-1=0.

cos(x—y) _

ctgdx—y)= = Tae = 0; Javobi :

86 —misol. (03—5-46). 4c0s20° —+/3ct R0° ni hisoblang

Yechilishi : 4c0s20° — V322 = 4005200 + 1 — Y20020 g =
S1 n2 f/l_ni’O
in20— . gm0 0= X cos 26
4005200 + 3in28=V3ecos2® g _ g ooone , 2Gem0 0 G cos28
51p29 . _ 051n%§
1 = 4005200 + 251640 1 _ gog000 — 48n207cos20 4 _
sin2® Sl n20

4c0520° —4c020° -1 = —1. Javobi : A

87 —misol . 03-12-77). ((td=—tg=):(1-tF—-

T \\2
¢ 3;)
ni hisoblang.
7 T T Vi
ey _ t9 5 t9 5, G393 \\2 m_ Ty,
Y echilishi : ((1“97_2*9%) <Hg 7_4tg£)) = (tg (24 24)

24
8m 2 T 2T
tg(24++ ) —tg2 t9224—t +tg?~ = 3. Javobi :
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|kkilangan burchak formulalari yrdamidatrigonometric
ifodalar ni soddalashtirish va hisoblash.

Ikkilangan burchak formulalari

1. SN 20 =2sn acosu,;

2. C€0S20. = c0S%a — sin®a;
3. cos2a = 1-2 sinq;

4. c0S20 = 2c0s%a —1;

_ 2tg | _
5. tg2a= g 6.ctg 20 =

ctga-1
2ctga

1

3+/x
2

88—-misol. (97-6-68). Agart ga =

T . . .
= =7 bo‘lsa, X ni toping.
3+JE+3—J§

cre s _ > > _ 34
YeCh|||§1| . tg(a_l_ﬁ) - 1_(3_'_\/}‘)1-(3_&; 1 - 4_9+x1

x—5=12, x=17. Javobi: D

L tgh=—=, a+

89 —misol. (99-10-30) Agar tg(a—pB) =5 vaa =45
bo'lsa, tg £ ning giymatini toping.

Yechilishi : t gla—fB) = % bundan, 5 = fjgﬁ yoki

5+5tg8=1—tgp, ctgB = —4 tgﬁ:—g. Javobi : E

90 —misol. (00-1-29). Agar a = —45° vap = 15° bo‘lsa,
cos(a + B) + +2sina-sinB ning giymatini toping
Y echilishi: cosa-cosf —sina-sinf +2sina-sinf =
cosa-cosfB + +sina-sinpB = cos(a — B) = cos(—45° — 15%) =
cos(—60°) = % Javobi: E

91 — misol. (00 -9 —65). Agar a, € (0;) va (tg a+
V3)(t g ++V3) = 4bo'lsa, 9 (5)? ning giymeatini hisoblang.
Yechilishi @ (tg@+V3)(tg+V3) =t qu-tg B +3t ga+
V3tgB+3==4 ; tga-tgB+V3(tga+t Bg)=1; V3(tga+
tgB)=1—-tga-tgp;
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tgattgp _ 1
m NEL Bundan tg(a + B) = 1/+/3 yoki a+ﬁ_—

9-(¢-)2=9-—=-=025 Javobi:A

92 —misol. (98 —2 —-25). Quyidagi sonlardan qays biri

golgan uchtasiga teng emas ?

-1 tg =t t g(270° — x) ¢lﬂ
P _Siﬁx c X, q—1gx g X), X > )

k € z),

r=cos?(270°=x) + cos®x,| = sin42° cos48° + sin 48 °- cos 42 °
Yechilishi :p=1+ctg®x—ctg®x=1;q=tgx ctgx = 1;

| =sin(42°+48°) =1; javobi: C
93 —-misol. (00—-7-30). Agarsina-cosf =1vasinf-cosa =
bo'lsa, a — £ ning giymatini toping.
sina-cosp =1

Y echilishi : {sma cosa—% bundan sin(a — B) a—p

(— 1)” + +n mJavobi :

94 —misol. (02—6—46). {Cosx COSY T Y cos(x + y) =2
_ \tgx-tgy=2
Yechilishi: =="->*_ =2 pundan,  sinx -siny=2--=
COS X OBy 6
1 . . 1 1 1
5 cos(x ++y) ==cosx-cosy—sinx-siny =-—-=—-.

Javobi : E
95 —misol (96 -7 —54) . Soddalashtiring.

c0s 18° - cos 28° + cos 108° - sin 208°

sin 349 - sin 146° + sin 2369 - sin 304°
Yechilishi : Keltirish formulasidan foydalanamiz.
cos108°=cos(90°+18° )=-sin18°;
sin208° =sin(180°+28°)=-sin28°:
sin146° =sin(180° -34°% )=sin34?;
sin236°=sin(270° -34°%) =-cos 34
sin304°% =sin (270°+34°) =- cos 34 ?;
Bularni berilgan ifodaga kuysak,
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cos 18° - cos 28° + (—sin18°) - (—sin28°)  cos(28° — 18°)
Sin 349 - sin 349 + (—cos 34%) - (—c0s34%)  @s5234° + 5 B340
= cos 10°

Javobi : B
2co ég—a)hﬁsi 1(377T—a)
ZSiI'(Z?TE+a)—\/§COS(2T[—a)

9% — misol. ( 02 — 3 — 72 ).

soddal ashtiring.
Y echilishi:

2-[0&; %-ocscﬂ—si n %-si m]+v2(-cos g .
2[sin12%w a+cos 120 Osin §—v3sosa

sin(90° + 300) = cos 30° = g . 2-%@ osa+sina+v2cosa

cos(90° +30° = —30° = —= 2L cos aLsina )—VFas a
\/Ecosa+\/§.si na+2cos a_ \/Es-in a_ —\/E. Javobi A
V3cos asna—+3cos a —sina

97 —misol. (02—-10-22). Agar sina = —%,cos,@ = —%,
bo‘lsa, sin(a + B) - sin(a — B) ning giymatini hisoblang.

Y echilishi: cosa = V1 —siAa = /1—%2?; sinf 1—%2

= g; Sin(a"',B):Sina'COS,B+COSa-Sinﬂ:(_g).

P O A ISR Y.
2 3 2 6 3 3 6 3 6
sin(a + B) - sm(a—ﬁ)—HN_ H6‘/_ 1:4 :—2—3’6; Javobi : A

98 — misol: (03 —4 —23). (t g60° - cos 15° — sin 15°) - 74/2
ning giymatini toping.

Y echilishi: ¥/3cos 15° — sin 15° = 2( > cos 15° — —sm 159) =
2(sin60° - cos15° — cos 60° - sin 150) = 23m(600 15%) =
25in45° =22 =2

Demak , V2 - 7v/2 = 14; Javobi : D

sin3a cos3a

99 —misol. (96-3—112). Soddalashtiring.

sina cosa
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ire . sin3a ¥ S n3a-cosa—cos3adina 2sin(3a«
Y echilishi: — = 2sin ) —

] Sina as o Ssin s a "2si nacosa
__2sin 2a_

= = 2. Javobi : B

sin2a

100 —misol. (97 -1-52). Hisoblang.

T 3 T L T T
Sin—:co8$——35 i3 —"CcoS—
16 16 16 16
- . . T T . T T - T T T
Y echilishi :sm—-cos3——szﬁ—-cos—:sm—cos—(casz——
16 16 16 16 16 16 16
.o T 1 . T T 1 . 1 T 1 . 1 1 2
—szﬁ—):—sm2—-c032—:—sm—cos—:—sm—:—-—:
16 2 16 16 2 8 8 4 4 4 2

g. Javobi:D
101 —misol. (96—10-35). Agar cosa = - bo'lsa, 2> n&fsinza
o 2 2sina-sin2a
ni hisoblang.
Yechilishi 2 s.1na+s.1 nZacosa: 251r.1(1+cosa) — 1+0,5 — 15 — 3 Javobi
2sina—-si nnosa 2sifl—cos g 1 —Q5 0,5
C

sine® cos 36

102 —misol. (98 -3 —-53). Hisoblang. 120  cos 18

I _ _  einaBes gt i 1P
Yechilishi : Umumiy maxraj beramiz. (sin38-cos 18—cos36%sin1?) _
2sina2%as2 °
_ 2dn(36°-12%) _

. = 2. Javobi : A
sin24%

103 — misol. (98 — 10 — 37 ). Agar a =15° bo'lsa, (1+
cos 2a)t ga ning giymatini % bilan solishtiring.

Y echilishi m-t‘ga=20 0§a-slnsaa=2cosa-
sina::sinZa:sin30°:%; %+%:4. %dan4marta katta.
Javobi : D

104 — misol. (98 —10-101). Agar tga :% bo‘lsa, tg 2a ni
toping.
tg2a 2:

dn tg 2a =

1-t g*a 1—(

N[k

Yechilishi : tg2a =

2

= %. Javohi : B

N R
N

105 —misol. (98—11—17). Hisoblang. tg22,5°+tg™*22,5°
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Y echilishi:

1 si n25° ©s225° _ si?225%cos?2 25°
t 22,59 + = + = — =
tg22,5 cos 2250 51 n2259 sin2259cos 225°
2 2 .
= = 2.4 =242. Javobi : E
2sin235%a2 50 sin4s % \/—

106 — misol. (98 —12—78). Agar sin= + cos- = —%va?’?”< a<?2m

bo'lsa, sin20. ning giymatini toping.

oy . . 1 . .
Y echilishi : (sm%+cos%)2 = (=) szn23+25|n§-
1 . 1 . 3 7
cosl+cofl=21+sina=2;sina=-2;cosa= [1——==2;
2 2 4 4 4 16 4

sin2a = 2sina-cosa = 2-(—%)-\/;: —%7. Javobi : A
107 — misol. ( 98-4 —29). Hisoblang. c0s92° cos2? + 0,5sin 4 %+ 1
Yechilishi : cos (90 ° + 2 %) = - sin2° ; —sin2°-c0520+%-

2sin2%- cos2°+1=1; Javobi:B

108 — misol.(96—11- 59). Hisoblang.Sin10° -sin 30 ®sin50 *sin70 °
Yechilishi : >sin10° - sin50° - sin 70° = >sin 10° - sin(90° — 20°) -
sin(90° — 40°) =

1 . 2sin10%cos 168-:cos 28:cos 49
~sin 109 - cos 20° - cos 40° = —

2:2cos 1@
2sin20%cos 2@-cos 40 _ 2:si n focos4® _ sing88 _ sin(90°-10°) 1
2:4.cos 10 2:8cos 10° 16 -as10 © 16 cos 19 16

Javobhi : E

109 — misol. (96—12—12). Hisoblang. Cos20 °- cos40° cos80°
2si® %cos20°as 40 %cos 80 _ 2sin48-cos 4Dcos 80¢° _

Y echilishi : = :
2si n2® 4sin2@®
2sin80°-cos80° sin160° sin(180° —20°)  sin20° 1
8-sin20°  8sin20°  8-sin209  8sin20° 8
Javobi : C
110 —misol. (00—10—-13) . Hisoblang. cosz-cosm?
v echilishi - Zsing-cosg-coszs—n _ 2 smz?cosz— si Hs_ si 1(71—% _ 1
| Zsig 225113 451115— 4-si§n 4
Javobi : C
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111 —misol. (96 —13-38). Soddalashtiring . ctgaiga

v echilishi Ctga_tga_ocsa __sina__ cosa-sita . 2

sina cos a si nas a

ctgatg a
2sinacosa_ sin2a__

— = =t @a; Javobi : C

C 0S 2a cos 2a

112 - misol. (98-8-57). Hisoblang. si (21) - cos*(=2)

12

Yy . . At 13 .2 23 13
Yechilishi SLTL4(—)—COS4 (—n) = (sz%—n—casz—n)-

12 12 12 12

. 2 23T 131 . 23m . T . T
(sit=—++cos¢—) ; sm—:sm(Zn——):—sm— ;

12 12 12 12 12

13 . .

cos—”:cos(n+1)::—cos£; (szr?z—ccszf)(szn21+

12 12 12 2 2 12

coszl) = _cosZ=—X2: Javobi : C
12 6 2
V3 " 1

113 —misol. (98—-12-90). Hisoblang. —
T _ 0 _ 0 051n1(§’00c0526(9 0
Y echilishi : sin100° = sin (90 ° +10 °) = cos10°; cos260° = cos( 270 °—

0\~ _ , 0. V3 1 _ V3 1 _
10 )_ = - sn 10 ' sin100°+cosz6d)_sinld’_sinlﬁ_
V3sini®P-cos 100 _ 2-2(§sin10 0—%COS 18
sini®cos 100 2:'sini1®-cos 19 -
4(cos3@-si n0°-sin3®cos10) _ 4sif10°-30% _  4sin2d _
sin2® - - sin26 ~ " sin28
—4. Javobi : B

114 —misol. (99 -3 -32). Soddalashtiring.
. 6 6 3 .
sin®a + oo a+ZSlﬁa
Yechilishi: (si fa)3 + (co0s?a)® = (si ha + co 2a)(sifia — sin?a-
-cofa+ cos*a) = (sita+cosa)? —3si hacosfa =1 —
3sifAacosta;
3

sifla+ as 6a+ZSin22a
3
=1-3s leaC052a+Z'(28ina'COSCl)2 =
=1—-3siha-cofa+ 3sina-cosfa=1. Javobi: A

115 —misol. (99-9-30). sin*a+cosa ning eng kichik
giymatini toping.
Yechilishi : sita+ cos*a=(siha+cosa) —2sita-cosa =
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—121
= (2

5 s 2= q 21 2o, = 1 1 1-cos2a _
sinacosa)” = gSin2a = > > =
—1 1—c052a_l 1+ 5 _3+1 SR
= 43 —2 7 +7C052a = 7+ 7005 2a;
Cos 20 = - 1 desak, = 2_2=2=1 Javobi: C
4 4 4 2
116 —misol. (00-8-14). Hisoblang. log,cos20° = log,

cosA0° + +log, cosB0° + log,cos80° .
Y echilishi : log,c0s20° = log,cos40° + log,cos60 ° + log,cos80° =
=logy( cos20° - cosA0® - cos60’° © cos 80 ° ) =

~lo (1 2sin20®-cos 28:cos 48-c o® 0) _
=log, =

2 2sin20@
~ o (l 2sin4@-cos28-cos4dcos8 B) ~lo (ZsinS(P-cos 8(9) _
= 1092 3 . 4sin2(()% . - gz% 6snn O -

s n160” __ sif180°-1» %) sin20 __ o4 _
IOgZ1_6-sin2@)_Iogz 16sin26 _Og216-sin2(b_|0922 =4
Javobi : A

117 —misol. (99-9-31). tgat+ctga =4 bo'lsa sin2a ni
xisoblang. |
Yechilishi : <12 S50 = 4; 1 =4 = sin2q = . Javobi : A

cos a sina "sinacosa

118 —misol. (99-10-29). Ifodaning giymatini toping.
1 V3
sin10% cos10°
a0 °—/3sin18 _ 2-2(%cos 1(P—§sin 19)

Yechilishi : siniBcos 16 2sin1®-cos10°
_ 4(sin38-c os.lQ)—cos 30%-sin1@) _ 4sjin2) 0 — 4 Javobi - A
sin28 sin209

119 —misol. ( 00-2-48). Soddalashtiring.
(cos 3x + cos x)? + (sin 3x + sin x)?
Y echilishi : (cos3x + cosx )*+ (sin3x + sinx )°= cos” 3x + 2 cos 3x -
coSX + +C0s” X +sin “3x + 2sin 3x sin x + sin “x = ( cos * 3x +sin” 3x )
+(cos?x+ +sin?x)+2(cos3x cosx +sin3x sinx) = 2+ 2 cos 2x
=2(1+cos2x)=
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=4 cos?x. Javobi : A

2-5cos 2a

120 — misol. (00-4-45 ). Agar tg x = 2, bo'lsa, ————

6+10 si2a
1Pt B ning giymatini topin
10 cos 2a-15si n2a g qay ping
a . _2a
Yechilishi: sina = —2; ; cosa = ——2 ; t g2a = =92 sin 2a =
1+t g% 14t g2 g 2a
2ga
1+tg2a ’
cosZa:;zgz formulalardan foydalansak va tg a=2 ekanligini
e'tiborga olsak, sin2a=22=2: cos2a=-==-23; t g2a =
22 4 il 2 134 . > 4
— == —-; Uholda tg2a =—-; cos2a =—=; sin2a =-;
1-4 3 3 3 4 5 5
2=5(-%) 13+3-(-3) 5 13-4
2N AT 6+8 —6-12
6+10-(z) 10 (—g)—15 @
=242 —3+1—E—9; Javobi : C

14 18 14 2 14 7

121 — misol. ( 00-8-46 ). Hisoblang. cos50° - cos40° — 2cos20° -
sin50°- sin20°
Yechilishi : cos 50 °=cos (90 °—40° ) =sin 40 °; cos50° -
cos40° = =sin40° - cos 40° = %sin 809; 2sin 20° - cos 200 -
sin50° = sin40° - sin50° = sin40° - sin(90° — 40°) =  sin40° -
cos40° = %sin 80°. Bularni berilgan ifodaga qo‘yamiz. %sin 80° —
—%sin 80° = 0. Javobi : A

cos 2a+c o@%r— a)-sin a

122 —misol. ( 97-3-56 ). Soddalashtiring.

si 1(§+a)

. 2 _ . .
Yechilishi : 232atsida _ cosassiatsifa _ (oo gou0pi - A

COS a cos a

123 —misol. (01-1-50). Ifodaning giymatini toping .
1 —+V3ct g40° +

cos 209
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sind) 0—\/§COS 4.00 2(%51 n46—\/2—§(05 400

Yechilishi © 1 — 35242 —

sin sin49 — si n 40°
2(c os 608:sin4®—sin6®P-cos 4#) _ -2sin(60°—40°) sin20° .
s in46 2sin20as» O sin2®-cos 26
1 1 1 .
— , s+ ==0. Javobi : C
cos 20 @ 20 cos D

124 —misol. ( 01-2-86). Agar sin2x:§ bo'lsa, sin®x + cos® x
ning giymatini aniglang
Yechilishi : sin®x + cos® x = (sin* x + cos® x )* = 2sin* x " cos * x = [(
sin® x + +cos” x )° — 2sin” x cos” x ]* — 2sin* x cos® x = (1—2(%-
2 sin x cos x)?)? ——2(%-25inxcosx)4 =(1-2 -%si 172x)% — 2

1 .
—.si‘gx =
24—

—r_l o2y L 2va—q 1.4 1 2t 0 2v2

=(1 2 2(5)) 23 (5) (1 2 25) 23 54 (1 5)
529-2 & .

2 __2%_ 2 _5292_ 527 . .

625 625 625 625 625

125 —misol. ( 01-3-1). Ifodaning giymatini aniglang.
sin50° + sin40” - tg20°
Yechilishi : sin50°+ 25in20°" c0s20° 2129 = 5 £0° + 251 A50 ;
sin50° = sin(90° — 40°) = cos40°; cosA0° = cos20°— sin20°:
c0s20° —sin20° + 2sin20° = cos20° + sin20° = 1. Javobi : C

126 — misol. ( 01-3-15 ). Ushbu  sin>-cos’>—sin>-
cos> ning eng katta giymatini  toping.
Yechilishi :  sinz-cos®Z—siA=-cos==sin=-cos=(c a2 —
2 2 2 2 2 2 2
., o2xy 1 . X X 1 . _ 1 . )
sin22) ==-2sinZ-c0S=Cc0Sx = =SiNX - COSX = - - Sin 2x ; Eng
2 2 . 2 2 2 4
katta giymati 7 Javobi : D

127 —misol. (01-6-28). Soddalashtiring .

Cos’ X + sin® X —sin® x " cos” X
Y echilishi : cos’x + sin® x—sin® x " cos” X = (20052X)3+ (sin®x)*—
-sin® x "cos” x = ( sin’x+ cos” X ) (sin*x—sin’x- cos’ x + cos’ x ) —
-sin“x - cos” x = ( cos” x—sin®x )* = cos” 2x. Javobi ; E
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128 — misol. ( 01-7-38 ). Agar tg a=2- /3 bo'lsa, a o'tkir
burchakning giymatini toping .

Yechilishi: siha+co 2a=1 tga=2—3; 1+ tgla = ——:

cosa’
1
2y = — = —_ . e
ta =4 —4/3+3=7-4V3; cosfa 1+tha:>
cofa = 1 _ 1 ,cos’a = 1-(2+v3) :2+\/§-
8—4vV3 4(2-+3)’ 4(2 -3)(2++3 4
1-(2++/3) 2++/3 1+cos2a _2++/3 ,
sSa = = ; = ;1 +cos2a ==
TP TN T R 2 z “
1+C2052a=2+4\/§; 1+0032a:2+2\/§;

cosZaz#—l:cosZa:‘?:Za:

old

=S a=—": Javobi : B
12

129 — misol ( 01-8-54 ). Agar tga=0,2 bo'lsa, ———— ning
. .. ) 3+ cos 2a
giymatini toping.

S s L _ 1, _i 2 _ _ 1 _
Yechilishi : t ga==; tgza—zs, a a_lﬁgzaﬁcosza_ﬂz_ls_
25,

26"’

1+cos2a 25 1+ 5 25 1+ 5 1+12

= — = = —
> 26 Ccos 2a 13 CoS 2 13

12 2 13-2 26 .
cos2a = —; — = = —. Javobi : C
13 3+4-E 39+48 87

130 — misol ( 01-9-21). Soddalashtiring : si Aa -t ga = as *a -
adga +si2a
Yechilishi : sita -t ga =coda-ct g ifodani quyidagicha yozib
olamiz.

., sina cosa . si fix + cos*a
sn *a - + cos’a - —— +sin2a = — =
COS a SINa SIN aCOS @
(sita+cosa) —2si /mcos’a 1-—2sintacos’a
= - = -
SInNa - COSa SInNa - COSa

Hosil gilingan ifodani berilgan ifodaga qo‘yamiz .
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1xin 2a-a %a
+

sinacos a
2sina-cosa =
Javobi: A

1-2siAaco ésin 2ca?a _ 1 2
sinwosa Si nxos a sin2a

131 —misol (02-2-51). Agar 2sin6x (cos® 3x—sin® 3x) = sink x
tenglik hamma vagt urinli bo'lsa, k ni toping.
Y echilishi : Berilgan ifodaning chap tomonini soddal ashtiramiz.
2sin 6x ( cos”3x —sin“3x ) ( cos”3x + Sin“3x ) = 2sin 6x* cos 6x = sin 12x
u holda, sin 12x = sinkx, bundan k= 12. Javobi : A

132 —misol ( 02-3-75).Vsi %u + cos?a + Vcos*a + cos 2a
ni soddalashtiring.
Yechilishi :  Birinchi  ildiz ostidagi ifodani soddalashtiramiz.
(si 7%6!)2 +COS 2 1-2cos 2a+cos 22a
+C0S 2a =
_1—-2cos2a+cos2a+4cos2a _1+2cos2a+co2a _ (1+cos2a
- 4 - 4 - 4
(1 +cos2a)? _1+cos2a
= 5 ,

+ COS2a =

Vs rta + cos 2a =
Endi ikkinchi ildiz ostidagi ifodani soddalashtiramiz.

1+cos 2 1—2 cos 2a+co%2a
——)? —cos2a = ; ==

I-mws 2a )2 __1-cos 2a
2 2

A 14cos 2u 1-cos2a
Bundan , Vsi fia + cos2a + Vcasta — cos2a = =

costa —cos2a = (

1—cos 2a)?
%; Vors *a —cos2a = |[(

1+co s 2a+l1—cos 2a__

= > = 1. Javobi :

133 —misol (02-7-11). Sin*105° cos’ 75° ni hisoblang.
Y echilishi : sin105° = sin (90° + 15° ) = cos15% cos*15°=(cos 215°)2 =

V3
1 + cos 30° 1+ 2+ \/_) _4+4/3+3 T+ 4/3

— 2 2
= ( 2 )_(2)_( 16 16
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Cos*75° = (Cos*75°%)*= (Lreos 150 (H(m(90 il 0))2 =
2 2
: V3y2
1sine6® 2 _ (1_7) _4—4\/§-B _ 7—4\/5_ . 4 0 . 4 0 _
(2)——4—16—16,sm105 cos’ 75 =
(74 V3)(7+4V3 _ 4948 _  _ L Javobi : A
1616 256 256

134 —misol (02-8-40). cos(w + 2a) + sin(m + 2a) - t g + @)
ni soddal ashtiring.
Yechilishi : Kdtirish formulalariga asosan, cos(m + 2a) = — cos 2a,
si{m2a )=—sin2a tg (g-la )=-€tg a, bul arnberil gaifpdaga qo'yaiz .

cosa

—Cc0s2a +sin2a-ct ga, bundan, - cosZa+23inacosa-sina=>

—cos2a+2cosfa=—c oéa+si Aa+2cosfa=1. Javobi:A

135 — misol (02-10-59). sina = = Va90° < a < 180° bo'Isa, tg
20 ni hisoblang.

Y echilishi :
_ 2t . . — _ / _1_—2\/2
tha——l_tgza, cosa=V1—-sna= |1 9= "3
1
; sina _ 3 __\/5-8__ﬂ
Y4Cosa = oyz 27 T T
_ 3
Javobi : A
. 1+cosg—si% i ..
136 —misol (02-11-41). ——%——= ni soddalashtiring.
1-cos E_SlnE
Yechilishi : Suratini  soddalashtiramiz. sin%zZsin%cos%;Hcos

2=12c0s?%:

2 a 4 a a a a a a a

1+ cos— —sin- = 2cos?=-2sin--cos- = 2sin-(cos- — sin-)
2 2 ) _4 4 4 4 4 4

Maxrajini soddalashtiramiz.

1-cos= = 2si 2 ~; 2si A= —2sin=-cos= = 2sin = (SiN= — COS=);
2 ) 4_ 2 4 4 4 4 4

U holda berilgan ifoda

a . a a a . .a
l4+coso-sig ZCOSZ(COS——SI n;) .

; ——ctg%. Javobi : C

a ..oa — . A . a a
1-cos;—dn; 2s 111(51 q—cosz)
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137 —misol. (03-1-33) 1-sin°22,5° + cos’ 22,5° ni hisoblang.
Yechilishi : 1 — (sin®22,5° — cos® 22,5°) = 1 —[( sin® 22,5° )* — ( cos”
225°)% = 1- [( sin® 22,5° — cos® 22,5° ) (sin® 22,5° + sin® 22,5 cos
225° + cos' 228° )] = 1+2((si#22,5° + cos?225%)2 -
si ﬂzz 50 . q 222,50) =

1+2(1— G- 2sin225°005225%)2) =1+ 2 (1 -1 1) =1+ 2.

4 2 2
7 16+7\/_

8

- Javobi: D

138 — misol ( 03-1-37 ). cosa-cos%-cos%-cosg---cosi ni

.. 128
soddal ashtiring.
e 251n—cos—cos— cos—cos—cos—cosa
Y echilishi : 18 128 £ =
2511312—8
ZSiI’]i'COSi COSQ'COSQ'COSQ'COSa
B 64 “°°64 8 4 2
..a _
ZZSInWB
2sin %---cos%-c osi—l-cosg-cos a sinx sin2 a
= 2o G = e a - . Javobi :
2:2 SHFS 25119— 2565113—

139 — misol ( 03-2-25). Agar ct gr =2 —1 bo'lsa, co2a
ning giymatini toping.

Y echilishi: coS2a =

1-t g%a . 1 _ 1

, tga= = =
1+t g2a g ctga VA

= _ __1-(2H)? _ 1-(2+2v/2+1) _ _
= v2+1 c0s2a == 1+(\/ +1)2 142 424 B
1322 _ _ 2-2v2 _ _ 2(1+V2) _
12vI 203 vz \/_’ Javobi : C

140 —misol. (03-3-39). ctg 35°—tg 35° —2tg 20° ni hisoblang.

I cos3® sin3® _ 2(cos®F %sin °35) _
Yechilishi - cty 35 —1g 35 sin3® cos35°  2sin3®P-cos350

2cos70° 2co0s(90° —20%) 2sin20° o
=— = — = = 2tg 20
sin 700 sin(90° — 209) cos 200
2tg 20° — 2tg 20° = 0. Javobi : B
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_ 26

. . T
141 — misol. ( 03-3-42). Agar sin (0‘ - 5) 5

bo'lsa, t g2a ning giymatini toping.

m ae(g;n)

Y echilishi : sin(a—z):—cosa:%; cosa=—2 ¢ goa=
e 2 5 5

1-t g%a’
1 1 25
1+t = >t = —1=—-1= )
g cos?a 1920( 1COSZO( 24 24
__ 1. _ T Ve _ 2 _ (&) _
tga =~ tg2a= 2 27 236 23v6
46

———:Javohi : C
23

142 —misol. (03-4-24). =222 i soddalashtiring.

1+t g%a
.. - . Teos %a+sirta _ cosfa +sirfa—cos?a+sinfa __ 2simtacosa _
Y echilishi : —— = — = =
1+ == = 1

cos?a a 2a

=2-(>-2sina-cosa)® =2--s i%Ra =~si A2a : Javobi : B
2 4 2

143 — misol. ( 03-6-06 ). Agar sin 37° = abo'lsa, sin 16° ni a
orgali ifodalang.
Yechilishi : si#37° = a? = - =a?=1-c0s74° = 2a%? >
c0s74° = 1 — 2a?, cos74°=cos(90°-16°)=sin16’;sin16°=1-2
2
a,
Javobi : D

1—co0s237°

144 — misol. ( 03-7-34). cos 37° = abo‘lsa, sin 16° ni a orgdli
iIfodalang.
Yechilishi : cos® 37’ =&’; ———— = a® = c0s74° = 2a% — 1,
cos 74° = cos (90°-16°) = sin 16°; sin16° = 2&° — 1. Javohi : C

14cos 7%

145 —misol. ( 03-8-53) sing-cosg-tgg-ctggfni hisoblang.

S g . 9T _ T\ _ T 1 LT
Y echilishi . g ?—Ctg (T["‘g)—Ctgg, > 23|n8

T p Eemleing Tl 2 _VZ_ 1 -
cos—-tg- ctgé——zsmz 5= 32 2 "2 25 .Javobi : A
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146 — misol. ( 03-8-57 ). Agar cosa+sina=m bo'lsa,
1+4cos 2a
. ni m orgali ifodalang.

ctg—— 95
cos= sif
- . a >
Y echilishi : 1+ cos2a = 2cosa; ctg ——tg—— 2 — 1%;=
2 51132— cn;E
2(005 2%—5"”2%) 2c6 a . 1+as 2a 2cos?a
. a a _—= . y a a == cos a == Cosa Slna —_Sln 2(1
25113-c055 sina ctgz—tgg 251na
(cosa + sina)? = m?,
. . 1, 1
1+2$|na-cosa:m2=>S|n2a=m2—1,ESLﬁa:E(m2—
1); Javobi :A
. inn6 °sin14° . .
147 —misol (03-9-27). =————"_ni hisoblang.
1-2c0s%220 . . . .
e . . 106°+% . 106°-u
Yechilishi : sin 1060 — sin 14° =2cos . sin =
s . 2 2
12 92
2cos=—~- sin—=2-- L. 5in46° =sin 46° = sin ( 90° — 44° ) = cos

4° 12 2 co 22° = = cos® 22° + sir? 22° — 2008 22° =- ( cos22° —

—sin1% _ cos44°

sin%22%) = - cosg4? Sint08sintd = 1" Javobi :
1-2c0s222 —cos 44
_ tsin 22¢os 2a-sita . .
148 —misol. (03-9-28). 84“%& nihisoblang.
16
Yechilishi:1—si an—— (cosfa + sinta) = —siﬁg
a a a
sin— = 2sin— - cos—; ﬁ——4 R §—
8 16 16’ St SiM1e €% 16
—451%—605216 . _C.G'Z%: —ctgz— Javobi - E
45111,"1— sm21—6 16

149 — misol. ( 03-9-31 ). Agar t g>=—2 bo'lsa, sina+
2Ccosa ning giymatini hisoblang.

a
. . 2t . 2:(=2 -4
Y echilishi : sina = gz_a formulaga asosan, sina = 242) - —;
1+tg 2E 14 5

1-t g%a
COoSa =
1+ tda

U holda —f+2-(—§) = 20— _2 Javohi: C
5 5 5

150 - misol. (03-10-40). t gn =~ ,sin (2a+§) =7
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Y echilishi: sin

N\

2a+%) = sin2a-cos%+c032a-sin%:

2g a 1-t g?
9 2 . cos2aq =—LZ
H+tg 2a 1+t fa
1
4 1-— 3 . T
=-,082a = —%="=; sm(2a+—):
5 1 5 4

N

g (sin2a + +cos 2a); sin

a

foydalansak,  sin2a =

£(3+3)—i Javobhi : E
2 \5 5 10

Y
-PTH|N fr

151 — misol. ( 03-11-22 ) o o'tkir burchak si a - costa = 614
bo'lsa, a quyidagilarning gaysi biriga teng ?
Yechilishi: sifta-costa = (E-ZCosa-Sina)“:l%si Ha;
1 1
—sin*2a = — 2a =—; sin2a = +— = 2a = +— + nm;
16Sln a 64=>Sln a 7 sin2a \/§:> a 7 nrw,;

T nm T T T .
a=x—+—n=0,a,=—-;, a,=——-—=—; Javohi : A
8 2 8 2 8 8

H
S

152 — misol (03-11-25). Agar cos 29° = a bo‘lsa, sin 32° ni «
orgali ifodalang.
Yechilishi: cos® 29° =& ; ———— = a*1+ cos 58’ = 2 ; cos58’ =
28 —1;cos(90°—32°) =24 —1;sin32° = 2a° — 1; Javobi : A
153 — misoal. (03-11-26). Agar tga =—-2 bo'lsa, 1+
5sin2a — 3cos™! 2a ning giymatini toping.
2t ga

Yechilisni:  sin2a = > :—f;COSZazl_tQZ“:—E; 1+5-
1+t g%« 5 1+t g%a 5

(_§)++3.%:1_4+5:2; Javobi : A
5

14+cos®mB ©

25 2asin2a

154 — misol. (98-1-54). Agar t ga = —; bo'lsa

2si Aa-sin2a

hisoblang.
N : : : : : 2cosasin2
Yechilishi: Berilgan  ifodani  soddalashtiramiz. ="t =
2si®a-sin2a
2cos’a —2sineacos a__ 2cos a(cos a—s ina) 1
Sl ===k =—CctFE-——=4
2si#a-2sinacosa 2sina (si na—cos a ) tga
Javobi : D

si n38 cos 36°

155 —misol. ( 98-3-53). Hisoblang. T s 120

I sin38 cos36 _ 51n360 -«cos 12%—cos 36%sin1® _
Y echilishi _ — = _ =
sin 12 cos1? sn2 %ce 120
2-si 136°-12°)

sin192

=7
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: 0
—2302% _ 5. Javobi: A

sin 29

156 —misol. (98-10-32). Hisoblang. tg 15° — ctg 15°

sin1% cos15° _ si fil5—cos?15 _ 2 (as %15 °-sn?15%)

YeChIIISlZI: cos1® sini18  sini®Pcos1®  2-sini%cos 18
_2C o -~ _ . 0 — _ . .
—— 5 == —ag 30 2+/3 ; Javobi : B
0
157 —misol. (99-6-12). Hisoblang. 222
1—t g2240

—_ 2tga 2t g (240°) _ i 0\ —

Y echilishi: — = tg2a,bundan—1_t9224) = =tg (2-240°) =

tg (480°) =t g(360° + +120°) =t g120° =t g(90° + 30°) =
—ct g30° = —/3. Javobi: A

. .. 1+sin2 .
158 —misol. ( 96-9-47). Soddalashtiring. ———— = —sina.
sina+cos a
v echilishi: sin2a+c.osza'+2 si nacos a sing = (si'na+cos d*
sina+cos a sina+cos a

sina =sSina + +cosa —Sina = cos a. Javobi : A

159 —misol. (99-9-29) .sin 150 ° ning giymati cos 20° cos 40°
cos 80° ning giymatidan ganchaga katta ?
Y echilishi : sin 150°= sin (90° + 60°) = cos 60° = 2;

2
25sin20° - cos 20° - cos 40° - cos 80° 2 -sin40° - cos 40° - cos 80°

2 -sin 200 2-2-sin20°
2-sin80%-cos80°  sin160°  sin(180° — 20°)

T 2.4-5in200  8-s5in200 _ 8-sin200
sin 200 1

; T 8sin200 8’
=35 0a katta. Javobi : D

N | =
|

1 —-a 2a

160 —misol. (00-1-27). Soddalashtiring. T
Yechilishi: 1 —cos2a = 2si fia, 1 +cos2a = 2cos®*a, shularni
2 sifa sita+cos 2a 1

=1= — —=——=cos ?a. Javobi :
2cos?a cos?a cos?a

e'tiborga olsak,
A
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161 —misol. (00-7-29). Soddalashtiring. MWS ‘a

sirta

= 3ctda; Javobi :

e 1+cos 2a+co%a __ 3cos’a
Y echilishi : — = S ta
sin2a Sn

162 —misol. (99-6-23). Soddalashtiring 1 + L9
sin(0,5m+2a)

Yechilishi :  sin(05m +2a) = cos2a; tga—1="0% 1=
sita-cas™ _ _  co®2a,
WZ— == ; Bularni berilgan ifodaga qoysak,
—cos2a _ . _ _ - _
1+m—l cosza =1-1 tgza tgza Javobhi :
: V3 cos 2a+si n2a
163 —misol. (99-9-32). Soddalashtiring. cosarl3sina
e 2(7(305 2a+55in2a) __sin (2a+60 °) _ singa+30°) _
Yechilishi - 2(1(:05 aﬁsina) "~ sia+309)  sin(a+300)
_ 2si r{a+3 0°) coia+300)
SiHas300) = 2cos(a +—) Javobi :
164 —misol. (99-10-31). Soddalashtiring. Z;Efgg
e a a @5 dn-  (cos ——5”%—) __2cos a
Yechilishi : ctg-—tg-—=—2——=2= =—;
2 2 sinZ  cos; 251n—cos— sina
Demak,
2cos?a : ZC_OS a_ 2codasina_ Sina-cosa = lsi 2a; Javobi : D
sina 2cosa 2

165 — misol. (01-1-43) . Agar tga = —% bo‘lsa, sin 2a ning
giymatini toping.
Yechilishi : sin2a = jti’] ~_ ekanligini €tiborga olsak, sin2a =

2o
%5 89 4
o= = —-22=_-0,96: Javobi : B
1+? 3:25 25

166 —misol. (03-4-24). Soddalashtiring ————-

1+t g%a
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Yechilishi : 1 —cos2a = 2sin?a, 1+tg%a=
€'tiborga olsak, sif—

. cos?a
cosa)? = Esin22a; Javobi: B

ekanligini

cos?a

. 1 .
=251ﬁa-cosza25(28|na-

. (04 .
1-si nzg—coszoc—m réa

167 —misol. (0-9-28).

ni soddalashtiring.

_—a
4sin ”
ey s Za—sinzaf—siﬁ% siﬁ% (sinz%)2
Y echilishi —= = = -l =
4sifi— 4s it~ 4 sit—
4siB—-cosi= p _
- L6~ 16= =_ctgd—; Javobi:E
4sint—~ 16

168 —misol. (03-12-75). Agar tga =3 bo‘lsa, Sin 2 a — cos 2«
ning giymatini toping.
Yechilishi : sin2aq = =22 = 22
1€¥g-“a 149

sin2a — o 2a:5—(—f):1:1,4; Javobi : D
5 5 5

3 1-tga 9o 4
=-;C082a = ge =—-;
5 1+t da 149 5

Trigonometrik funksiylarning yig'indisini va ayirmasini
ko' paytmaga keltirish formulalardan foyidalanib trigonometrik
ifodalar ni soddalashtirish va hisoblash.

x + X —
1.sinx +siny = 2sin 2y-cos 2y;
x + X —
2.sinx —siny = 2c0s 2y-sin 2y;
x+y X—y
3.cosx + cosy = 2cos > * COS 5 :
. xty x-—Yy
4.cosx —COSy = —2sIn > + SINn > ;

5. COSX+SinX :\/isin(% +X) = \/Ecos(% +X);
6. COSX-SinX:\/ECOS(%+X) =\2si 1(1% +X);



169 —misol. (00-8-59). Hisoblang sin 10° + sin 50° — cos 20°
Yechilishi : (1) formulaga asosan, sin 10° + sin 50° = 2 sin 30°" cos
20" =
= c0s20°; Cos20°-cos20°=0; Javobi :

B0 S3a

170 —misol. (96-6-35). Soddalashtiring o

Cre g . 4a . 2a
Y echilishi : (4) formuladan cosa — cos3a = —2 sin—sin—;
COS a—COSMB _ 2sin2rsin a__

= = 2sin2a: Javobi :

Ssina sina

171 — misol. ( 97-2-35 ). Quyidagilardan gays biriga teng
sina
cosa—Cos 3«
Yechilishi : (2) formulaga asosan, cosa —cos3a = —2sin2a -

sin(—a);
Ssina sina 1 .
=-—————=———— Javobi : E
C0S a—CoSs 3a 2S1n2eanx 2sin

172 —misol. (98-11-103). Hisoblang sin 70° — sin 15°
0 0
Yechilishi : (2) formulaga asosan sin 75° — sin 15° = 2cos >~ -

2
0_ 0
sin 21> — 2¢0s45° - s5in30° = 2 - £ 1 £;Javobi:A

2

173 —misol. (98-1-58) . Hisoblang 1225202-3-:;:20;105025“31

Y echilishi: Suratini soddalashtiramiz. sin2a+ 2sin o+
cos2a = = 2sin - CcosS o+ 2sin a-cos2 a =

2sin a(cos a + cos2 a);

Maxrajini soddalashtiramiz. 1+ cos a+cos2a+cos3a = (1+
+c0s2 o) + ( cos a+cos3a) =2cos? a+2C0S2 - COS o =

sin2o+2sin acos2
2cos a(cos a + cos2 a); Demak, R R Ae0tt o

Has  o#CcOoS2 a'CcoS
2sim(coscEos2 a) __

=tg a;, Javobi :

2 co a(c osa+cos 2 a)

1-si na—cos 2a+sin3«a

174-misol. (98-8-58). Soddal ashtiring TN R——

Yechilishi Suratini  soddalasntiramiz. 1—sina—cos2a+
sin3a = = (1—-cos2a)+ (sin3a—sin a) = 2sin? a +
2c0s2 a- sin a = 2sina(sin a+ cos2 a);
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Mahrgjini  soddalashtiramiz. sin2a +2cosa-cos2a = 2sina -

cosa + 2cosa-cos2a = 2cosa(sina + cos2a); Demak ,
1-sina—cos 2a+51cn3 2sindsi na+cos 2p __ tga: Javobi -

sin2at2c®acos 2a 2cos ds i na+cos 2)a

175-misol.(99-5-54).Hisoblang

3\/8 + (cos% + cosz?” “+ cos?’?” + 0034?”)3
Y echilishi: lldiz ostidagi ifodani soddalashtiramiz.

T 3T T 3T
(cos%+cos%)+(cosz?ﬂ+cos4?ﬂ): —2cos5 2 -cos%+
21+ 41T 21mT—45
2 COos * COS =
3
_ 4 21 on 2w 2n =) =
= 2C0S =+ 10 €0S1g + 2COS+H~ 10 C0S1p = 2CO0S& = (COST +cos 5
2 + 3m 2 — 3n
= 2c osE . 2c08—2 . cos—2 = 4cosE cosE cosi 0;
5 2 2 5 2 10 ’

Demak,

3 2 3 4 .
\/8 + (cos%+ cos?”+ cos?”+ cos?ﬂ)3 =1/8 = 2; Javobi : B

Sina+sin2a-si fir+3a)

176 —misol. ( 01-7-40). Soddalashtiring.

2caH
Yechilishi : sin(m+3a) =—sin3a ; sina+sin2a+sin3a =
(sina + sin 3a) + sin2a = 25in 2L . cos =
2sin2a - cosa + +sin2a = sin 2a(2 cosa +1); Demak :
sin 2B0satl ) — gin24. Javobi :
2cosal
177 -misol. (02-2-47). (2LML02 i hisoblang
0 0_. 0
Yechilishi - sin 1000 + sin 20° = 25in 100200 ¢os 100207 =
= 2sin60° - cos40° = 2 gcos(%o — 509 =
i o. sni® %sin20 ® _ ,/3sin58\, _ .. .
v/3sin 50°; — = (3 )? =3; Javobi: A

178 —misol. ( 03-7-55). Sin 87° —sin 59 % — sin 93° + sin 61° ni
soddal ashtiring.
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Yechilishi :  ( sin 87° — sin 93° ) + ( sin 61° — sn59°%) =
0 0 0_g20 0 0 0_eqg0
= 2cos? ;% sin 293 +2c0s 222 . sin =2 = 2¢0s90° -

2 2
-sin(—=3%) + 2 cos 60° - sin 1° = sin 1°; Javobi : B

cosa—=os 3a

179 —misol. ( 96-6-35). Soddalashtiring.

. aBa _. a-3a ) )
cosa—cos3a__ 28N ——SIHF—— 2sin2aim

sina

Y echilishi:
Sina
—sin2a. Javohi: E

sina sina

cosd

180— misol. ( 97-8-34 ). Ushbu
kaysi biriga teng ?

ifoda quyidagalardan

si n5a-sin3a

1 1 1 cos 4a 1
A)Zcosa’v)sina’ )cosa’ )sin2a’ ) 2sina

Yy . 4a 1 .

Y echilishi : o = —;Javobi: E
2 asda -sina 2sina
. . in38 69

181 —misol. (00-1-28). Hisoblang. SIHZC:ZO(:

— dn(90°-55%+cos 69 _ cos55°+cos 65 __ 2cos 6F-cos 5’ _
1YeChIIIShI' 2cos 50 - 2 cos% — 2cos ¥ —
E;Javobi :C

. sinasin n-sin  (m+3a) . ..

182 —misol. (02-5-33) Ty cos 4 ni soddalashtiring.

- 1: . Sina+sta+sin3a __ 2sin2acosa+sin2a_ sin2a2 cosa+l) __
Yechilisni R cosa — 142 cos a — 2cos a+l —
sin 2a;

Javobi : E

183 — misol. ( 03-7-55). Sin87° — sin59° — sin93° + sin61° ni
soddal ashtiring.
Yechilishi : ( sin 87° — sin 93 ®) + ( sin 61° — sin 59° ) =
0 0 0 0_ 0 0 0
:Zs,in—(mo;38 )cos—(87 ;L(B )+23in61 259 . cos & :59 =
—2sin3%- ¢0s90° + 2sin1° - cos 60° = sin 1°; Javobi : B

Trigonometrik funksiylarda ko'paytmani yig‘indiga keltirisn
formulalardan foydalanib trigonometrik ifodalarni soddalashtirish
va hisoblash.
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Ko'paytmani yig'indiga keltirish formulalari

1.sinx-siny = E[cos(x —y) —cos(x + y)];
2.C0SX - COSy = %[cos(x —y) +cos(x + y)];

3.sinx-cosy = %[sin(x —y) +sin(x + y)];
184 —misol. ( 00-8-48). Hisoblang. 00327” + cos%ﬂ + cos67”
Y echilishi : Bu ifodani sin27”ga bo'lamiz va ko' paytiramiz

o 27m 2T 27 4 27 (14
SIN—:'COS— +SIN—"*COS— + SIN— " COS—

. - 7. 7. . 7 7 . 7 .7
Suratidagi har bir qo‘shlluvchlga(S) formulani go'llaymiz.

1 . /2n 2n . 2n 2m 2n  4m 2n  4nm
E[sm(7+7)+sm(———)] —[sm7+—)+sm(———)]
+%[sin(27n+67”)+sm(27n 677T)] [sm4n+sm67n sin27n+sin87n—
—sin147n]m:%[sin (n—g) s|n27 + sin(m +7)] 1sin 277T;
Demak, _5_82,7 = —l; Javobi : A
sin— 2

185 —misol. (96-3-57). Hisoblang. sin 20° sin 40°-sin 80°
Yechilishi:  sin20° - sin 40° = - [cos 20° — cos 60°] = —[cos 20° —
%] = = %cos 200 — %; [% cos 200 — %] +sin(90° — 10°)
(% cos 20° — i) cos 10° = %cos 20° - cos 10° — icos 10° =
i(cos 10° + cos 30°) — icos 100 = icos 100 + icos 300 —

13_ 13

1cos10° = = —:Javobi : D
4 2 8

186 —misol. ( 00-10-79). Hisoblang. cos 5° cos 55°- cos 65"
Yechilishi : cos5° - cos55° = %[cos 50° + cos60°] = %cos 500 + i;

1 1
cos 5% - cos 559 - cos65° = > cos50° - cos 65° + 2 cos 659 =
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1 1 1
=7 [cos 115° + cos 15°] + 708 65° = Zcos(180O — 659)

+ 1cos 159 + 1cos 650 =
4 4 B

1 1 1 1
— —cos 650 + — cos 159 + — cos 650 = —cos 159 =

f1+c05300 ’ /2+ 1 2+3 .

\/5
V3+1 _ V6+V2,
\/_— - Javobi :

16

Demak , cos5° - cos55° - cos 650 =

ool

187 —misol. (96-3-57). Hisoblang. Sin 20°'sin 40° sin 80°
Yechilishi sin20° - sin40° = %[cos 20° — cos 80°] =
%(cos 209 — %);

sin 80° = sin(90° — 10°) = cos 10°;
. ) _ 1 1
sin 20° - sin 40° - sin 80° = > (cos20° — E) -c0s10° =

1 1
= —c0s20% - cos10° ——cos10° =

2 4
= %[COS 10° + ¢ 030°] — + cos 30°] —iCOS 100 = %COSSOO :i_
g = g; Javobi : D

4-sin4®-sins5@®

188 — misol. (98-3-54). Hisoblang. == —
Yechilishi : sin40° - sin50° = - (cos 10° — cos 90°) = ~cos 10°;

4k 5 COS 16 )
Demak, T = 2; Javobi : B
189 — misol. ( 01-1-45 ). 5° 10°, 15° ... burchaklarning

giymatlari arifmetik progressiyani tashkil qgiladi. Shu
progressiyaning birinchi gadidan boshlab eng kamida nechtasini
olganda ularning konudlari yig‘indisi nolga teng buladi ?

Y echilishi: cos5°+ cos10° + cos15°+ ... =0 yoki cos5’ + cos( 5°
+1°5°)+cos(5°+2 5°)+...+cos(5°+n5)=0; cos5+ cos
175°= 2 cos90° cos85° = 0 ekanligini €'tiborga olsak,
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170°

5°+n'5=175%dan n = ~5- = 34°. Birinchi hadini hisobga olsak,
n=35. Javobi : D

190 —misol. (03-9-30). cos55° cos65° cos175° ni hisoblang.
Yechilishi : (2) formulaga asosan cos 55° * cos 65° = %(cos 100 +
cos 120°);
c0s 120° = cos(90° + 30°) = —sin30° = —~; ekanligini € 'tiborga
olsak, cos 55° - cos 65° = %(cos 100 — %) = %cos 100 — =
(% cos 10° — i) cos 175° = %cos 10° - cos 175° — icos 175° =

=%(c os 169 +cos 1850)—%cos 17§=2003165 0+%cos 18§—%cos 178=
=%cos 165)+%cos( 180945 0)—%cos(1800—5 0)=%c os 165?—%cos 5°+%cos P=

1+cos®d 0

_1 01 _1c0y=_1 - 1
=, W16 —4cos(1800 15%)=-7cos 18= 2 >

= _1 1+_: 2J2++/3; Javobi

191 — misol. (01-5-15). Hisoblang. tg 10° tg 50° tg 70°
. 4. sin1@sin58-sin76
Yechilishi : cos 1®-cos 50%-cos 7@
sin10° - sin50° = %(cos 40° — cos60°) = %(cos 400 —
sin 709 = sin(90° — 20°) = cos 20°9;
(%cos 400 — %) 05200 = %cos 400 - cos 20° — % cos 200 =

% (cos 60° + cos 20°) — 1 7 C0S 200 = % cos 600 + %cos 200 — %cos 200 = %cos 600 =

i % % : c0s 100 - cos 500 = 1(cos 60° + cos40°) = 1 + %COS 400,

1 1 0 0—1 0 1 0. 0—:L 0 1 0
(4+2cos40) cos 70 4cos70 +2cos40 cos 70 —Zcos70 +2cosllo +

cos 400 — i

2= 3

+£11cos 300 =1cos(90° —209) + —cos(90° + 200) + —cos 300 = %sm 200 — %sm 200 +
1.3 _ £ 0 0 0_1_. ﬁ
to5 = Demak, t g10° -t g50° -t g70° = s \/_, Javaobi :

Trigonometrik funksiylarning yarim burchaklari uchun
formulalardan foydalanib trigonometrik ifodalarni soddalashtirish
va hisoblash.

Yarim burchak formulalari.
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. 1-cos 2x 1+cos 2x
1 sifAx = ; 2. cosx = ;
2 2
. 92X lesx X 1+cos x
3 siA== : 4, ws?*== :
2 2 2 2
X sinx 1—cos x X sinx 14+cos x
S. tg-= = — ;6. ctg-= = —
2 1+os x i nx 2 1-cos x sl nx
X 1-cos x X Hasx
7. tf== ; 8 ctg=-= ;
2 14cos x 2 -cos x
X sinx 1- cosx X sinx 1+ cosx
9.tg== = 10. ctg== =—
2 1+cosx sinx 2 1- cosx sinx

192 —misol. (98-10-100). Hisoblang. sin 105° + sin 75°
Y echilishi:

0,7e 0 _7e0
sin10%+sin78=2 sh(E2>222 ).o 10875

2 S 2
—2 /“C"T”"’Ozz-“;ﬁ J2 +v3: Javobi: D

193 — misol. ( 96-1-55 ). Agar cos2a :% bo‘lsa, cos?a ni
hisoblang.

Y echilishi :

=2 sin98-cos 19=2 c os 18=

N[

Hes2a 2 . _ 1+
= cos?a; co§a—7

= z; Javobi : C
194 — misol. (96-7-55).sin112 ni hisoblang.

V3 -
Yechilishi: sinZ = sin 15 = /@: —2 =Y gavohi: C

195 - misol ( 97-1-45). Agar cosa = —% va 1< o <37“ bo'lsa,
- T (0.6 . .
sm(5+5) ni toping.

. . . 1—
Yechilishi - S|n(§+g):cos%; cos%:-l_- CZOS“ T<a<

1
3 THeosor . 1— 1 .
= dan, c€0S== — /— ydki, cOS= = —,/—2: — = Javobi : D
2 2 2 2 2 2
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1v/2+/3

196 — misol. ( 00-3-53). Agar0<a<g vacosa =-*—"= b
0'lsa, a ni toping.
Y echilishi :
1 1+cos2a 2++3 2 ++/3
20 = + = + 200 = .
cos“a 4(2 \/§) > 7 = 1+ cos2a >
1+c032a:1+‘/7§=>0052a:§=>2a:%=>a:%:150;

Javobhi : E

197 — misol. (99-3-34). Agar 0 <a <Zvacosa =_+v2++2
bo'lsa, a ni toping.
Yechilishi : co3a=1(2+v2) =822y 4 o524 =

2
2+V2 2 2
V2 1+cosZa:1+§=>c032a:\/7_:2a:%:a:

g - Javobi : D

198 —misol. (99-8-69). Hisoblang. sin ( 202°30")

Yechilishi sin(202°30') = + /%ﬂ C0s 405° =

. 1——\/E _2_\/5
cos(360° + 45°) = cos 459; sin(202°30") = — L=
Javobi : A
199 — misol. (97-5-28). Hisoblang. 8 cos30° + tg® 15°
Yechilishi : 8-c0s30° +t #15° =8 — +——;

\/§ 2 cx-15
.ﬁ150_1—cos,300_1—7_2—\/§_ gl5_2+\/§_
2 -3 _ (2-+3)?
215 = = =4 —4/3+3=7—43;
tg-15 >+ V3 -3 V3 V3;
8-c0s300 +t F15° =44/3+7—-4/3=7 ;
Javobi : C
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200 —misol. (97-7-55). Hisoblang. cosi—”2
Y echilishi :

51 \/1+C082'?_—§_\/1+COS%_\/1+COS:|_500

OS5~ 2 2 2

_ \/1 +¢0s(90° +60°)

2
V3
. 13
_ ’1—51n60°: > :\/2—\/5; Javobi © E
2 2 2
201 — misol. ( 97-11-44 ). Agar cos a = —% vam<a <37”

bo'lsa, cos(Z +2) ni- toping.

I _ _ . -
Yechilishi : cos(5+ﬁ) = —sin<: S,nE:iJ @ a :\/ ~osa ,
2 2 2 2 2 >

1 1
—singz‘/—i_zz /E:—'B; sin2=—¥3: Javobi: E
2 2 4 2 2 2

202 — misol. ( 99-3-33). Agar 450° <a <540° vactga =
—214 bo‘Isa, cos% ni gisoblang.

Y echilishi: cos= ==+ /2% 1+ctfa=——>sina=
2 2 siRa
+ ! )
Vg 2a
a Il chorakda bo'lgani uchun, sing = —m—= —— =~ = 2%
J1+ct da 1 14796 % 25

576 49 7 ) .
cosa = — /—: — /—: —— a |l chorakda bo'lgani uchun
625 625 25

7
cos< = —‘/ﬁ: —\/E: _3=_06: Javobi : D
2 2 50 5

203 —misol. (99-2-27). Soddalashtiring, SZX*CoS* 4 4

2X
2c0s%3
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e X Hes X X cofLx+cos x
Yechilishi : coé== = 1+cosx = 2cos*=; ——>°
2 2 2 1+4co s x
@ x (1+cos x X .
1= = ( )+1:cosx+1:2co§—;Javob|:E
lHeos x 2

_ o 1 +silﬁ32—n+a) __ |1-cosa
204—misol. ( 99-9-28 ). Soddal ashtiring. Trsiftia) A 1+cosa
2

1-cosa=2siR=
Y echilishi : 2 formulalardan foydalansak,

1+cos=2cas~25

\/1+sin(37n+a) _ \/Zs iﬂ% _ |tg §|; Javobi - A

1+si(1§+a) B ZCOSZ%

sita+2 si nacos a—cdka
2¢ o0%a—1

205 —misol. ( 99-6-25). Soddalashtiring.
Y echilishi : Suratini soddalashtiramiz.
sifia+2sina-cosa—cos*a=(sifia— o *a) +2sina-cosa =
= (sin%?a — cos?a)(si fia + cosa) + 2sinacosa =
=siAa —ce %2a+ 2sinacosa = sin2a — cos 2a
Maxrajini soddalashtiramiz. 2co£a — 1 = cos2a

Demak, sitha+2si nacos a—costa _ sin2a-—cos 2a__ tg2a —1: Javobi : A

2cos2a—-1 cos 2a

206 — misol. ( 01-1-68 ). Agar sina=-08 vaa € (r;>)
bo'lsa, tg —ni aniglang.
Yechilishi : cosa = +y/1 — 0,64 = +£/0,36 = +£0,6; cosa = —0,6:

a sina -0,8 -0,8 .
tg-= =——= = —2; Javobi : D
g 2 14+cos a 1-0,6 0,4

207 —misol. (01-3-3) Hisoblang. si#15° + cos *15°
Yechilishi :(s i A15%) + (cos150)2 = (223 %yz 4 (e sy =
— (2-v/3)2 4 (2+V3)2 _ 4-4V3BWH V3B _ 14 _ g; Javobi © C

16 16 16 16

208 — misol.  (01-7-36). Hisoblang. co0$5%+co1° —

cos 69 - cos 49

- - 14c610%  14cos2? 1
Yechilishi : ————— +——"———~(cos 10° + c0s 2°) =

2
54




2+cos 10°4+cos 2°—cos 1P—cos X )
= > =1: Javobi : E

209 —misol. ( 01-10-35). Ifodaning giymatini toping.
c0s$822°30" — si1%22°30’

Y echilishi: (c 0£22°30°)% — (sm22203o') = (““;45 "y —
\/_ 4 5

(1—cc2)s 43) ( 2)4 ( 2)4 (2+\/_) _ 4\4/;_) L [((2

V2)2): - ((2 - \/_) )2 = ——[((2+\/—)2—(2 V2)?]-

256

(2+v27+ (2-2) |
256[(4+\/—+2_(4_4\/—+2))(4+4\/—+2+4—2\/§+2):
—(8V2-12) = ——-96v2 = - VZ; Javobi :

256
210 —misol. (02-1-24) Soddalashtiring.
c0s273° + cos247%)2 + cos 73° - cos 479
Y echilishi : (cos 73° + cos47°)? — cos 73° - cos 47° =
730 +47° 730 — 470
(2 C0S ————"€O0S T)Z -5 (cos 120° + cos 26°) =

= 4c0260° - c0213° — 1. (—1) —Llcos269 =1+ Lcos260 + 21—
2 2 2 2 2 4
%cos 260 = Z; Javobi : A

211—misol. (02-3-73) 8si fi—-c 0&=" ni hisoblang.

Yy . . 7 . . 9
Yechilishi : sm?”:sm(n—g):+sm%; cos?n:cos(n+§):

—cos%;
8sint . cof X =8 -sin2% cx2i=
8 8 8 3
1 T T 1 T T \/E
=8 (--2sin—" Y2 =8.—_¢j L — =2 A =2 (152 =
8 (2 sing c038) 8 451?12 3 51ﬁ4 (2)

:2-2:1;Javobi:C

212-misol. (02-3-74) Aga cos(m — 4a) = —% bo'lsa cos4(% —
—2a) ni hisoblang.
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Yechilishi : cos(?’—”—Za) —sin2a; cos (7—2a)—siﬁ2a

= (si A2a)? = (1{054(1) cos(mr — 4a) = —cos4a

1
1 1 le0s4 -3 2
—§=>C084a=§; cos (——Za) —(msa )2= (23)2=(g)2:-
Javobi : A

213 — misol. (02-5-31 ) Agar sin(a+p) = g,sin(a —B)
1—53 va0 < <a <z bo'lsa sina +sinB ning giymatini hisobang.
Y echilishi :
+B a—p

] . .. a
sina +sinf = 2sin 5 C0S—

COS(a+B)=\/1—sir?(a+,B)= / —%=g;

arf_y_

2 5

1 a+tpg_ 1
Sin =g, sin— _E’

cos(a—B)=\/l—Siﬁ(a—ﬁ):\/1_12_659:1_323'

a—p _12

3,
5’

a+ﬁ

COS(a—,B)=2ca\32a£B—1=>2cas2 > 13+1
a+,8)_25 a+pB _ 5 . a+f
cos(—% = =55 = C0S—5 = 7% O<T<Z
. . _a+f __a-R 1 5 10 |
+ =2 . = —_— = :
i sina +sinf SIN—%—"C0S— NN
Javobi : A
2
214 - misol. (02-5-34) SOTOBCOSTE i pigopiang
Y echilishi: c0s268° — cos238° = (cos68° — cos 38°)(cos 68° +
0 0 0 0 0 0_. 0
+COS 380) —_9 Sln 68~ 1438 Si 68"—-38 2COS6 #1438 . COS 68~ —-38

2 2
= —2sin53-sin15°%-2¢c0s53° - cos 15° = —sin 1060 S|n300
co¢Blas 280 —51n10%51n300

Demak, = —sin30° = —=: Javohi: B

sin10& dn106 9

215 —misol. (02-6-40) c0s8165° — sin®165° ni hisoblang.
Y echilishi : (¢ 0%165°)? — (si 1#105°)? = (c0s*165° — si 11165°) -
- (c0$165° + 5i 11165°)? = ((c0s*165°)? — (si 7165°)?) -
[(co£165° + sin?165°)? —2w0s2165°si 1#165°] =
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1
= (c05165° — 51 7165°) [1 —2:(5-2sin165° - cos 1650)2] =
1
= cos2- 1659 - (1 -2 -Zsi n?2 - 1650) =

1
= cos 330° (1 —5S ir?3300) =
_ | cos 33P=c 0s(368-30°)=c 05 30|_
" |sin330=sin(360°-30°)=sin®y 0|
= cos 30°(1 ——( sin 30°)2) ——(1 ~Z. 1) g

2 4

_ V3,

7
8 16

, J ao

. 2c0s?(45°-2) . .
216 —misol. (02-7-16) v 2~ ni soddalashtiring.

Y echilishi © COS (450 — %) = cos 45° - cos% + sin 45° -sin% =

Y2 (cos & + +sin2):
2 2 2

coS sza 'ﬁa cosa s'na cosa+s'na
= —— —= — —sin— —+ sin=):
a=co > Si > ( > 2)( 5 2)
a \/E a . a
2c05*(45° — 5) _ A (cosz + sinz)]? _
cos a_. .nl a_nl
a (cosz+5|n2)(cos2 S|n2)
_ (s %+sin‘21) _ \/E(%C 0§+%si1§) L cos(45°—g)

B - —= 2° — 0_¢a
(c OS(ZE—Si l‘g-) \/E(%CO 5‘21_%51 é’:) si 1§4 §_%) ct g(45 2)_

Javohi : B

) 2si17709—
217-misol. (02-09-39) ;=0
Y echilishi:
2sita—1=—(1—-2sifa) =—cos2a fornu ldin 2si A70° —

ni soddalashtiring.

115°
1= =-c0s140% 2-———[cos(90° + 65°)]* = —2cos 65° -
sin 65° = —sin 130°;
2si70°-1  _ —cos 1490° _ cos(180°-40°) _ -c540° _ ) .
2ctg1150-c0s2115° —€int0  ©  sif90°+409)  cos 4P 1,Javobi: A
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218 — misol. (02-11-40 ) 2sin44°-cos16° + 2s i 781° — 1 ni

hisoblang.
Y echilishi:
1
2sin44° - cos16° =2 'S [sin(44° — 16°) + sin(44° + 169)] =
= 5in28° +sin60° = sin28® + %%  25iA31° — 1= —cos2-31° =
—c0s62° = —cos(90° — 289) = —sin 28°; Demak,

2sin44° cos 16° + +2si 1731° — 1 = sin 28° +‘/7§ —sin28° = ?;

Javobi : C

219 —misol. (02-12-38) ti;Lj;a ni soddalashtiring.
Y echilishi:

2
i ina-2coés
sina | 0 = sina(l+cosa) _ 1+ cosq = 2c08 2 _sina-2cos %
cosa cosa - 2|1 cosS a :

t ga+sina _ 2sina - coszczl
F=tga; Jav obB

ZCGZ% 2cosa- cosz—

220-misol. (02-11-42) Agart ga =— va a € (540°; 630°)
bo'l s asin%ning giymatini hisoblang.
Y echilishi:

1+ ctda=——F— 1 1 12

- =sSina = + == 4=+ —"
siRa

1 ’
w/1+a,“g a 1+2_5
5400 < a < 630° o'l ganiuchun sina = -13

3 — 144 5 5 .
cosa==*+V1—siha == 1—169—11—3 cosa = —73;

/1
— cosa 13 _ 9
sm ==+ / 13

5400 < g < 6300

540° a 6309 0_a 0 eim o 3 . .
T<§<T’ 270 <§<315 sma——\/TS,]avoblE
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221 —misol. (02-12-37) t g105° ning giymatini hisoblang.
I 0 o\ 0. 0 _ 1 +cos 2150 __
Yechilishi: tg(90° + 15°%) = —ct g15°; ct gl5° = = /—1_(:052150 =

— 4 1+cosD O 1+— 2+\/_ (2+\/_)2
“\ tes30 O

+(2+x/—)—2+\/— —ct915°=2+\/_=>ct915°‘— 2,
Javobi :

222 —misol. (01-2-85) co0s2227°30" ni hisoblang.
Y echilishi:

1+ cos2a 1 + cos 44559
cosa = |[———— fornul adarcosa = ;

2 2
cos 4455° = cos(12 - 360° + 135%) == cos 135° = cos(90° +

X 2 —
459) = —sin45°: cosa = /HIZMBO = 122 = '22\/5; Javobi : E

223 —misol. (01-11-19) sin195° ning giymatini hisoblang.
Y echilishi:

. 1 2 . 1- 396
sina = /ﬂsz 2 formul adarsin195° = + /%:

_ _I_\/leos (3600+3)) /1 —cos 30 — + , —23 sin 1959 =
= /2 2\/_ Javobi :

224 —nisol (98—1-57) 8511%— cof%—lni
hisoblang.

Yechilishi:  sin2- = sin( - 1) = sin—;
16 16 16’

177‘[_ ( T[) COST[ - d
5 COS 16 COS 16 16’ unaan
8s in? 1: 052——8-siﬁ£c 0§£=2 (ZSlnl-cosllf))2 =

.o T 1571' 177r T
=2-si 28; Sl?t 52——1—2517128 ;

59



A
l—COSZ

wki 2 —1:1—cos%—1:—\/7§;3avobi:A

_ sif25a-s ifl,5a
225—misol. (99-8-76) si n4as ina+c os 3acos 2a

Y echilishi: Suratini soddalashtiramiz.

ni soddalashtiring.

1 —cosba 1 —cos3a
s i92,5a :T; sifAlb5a :T;
1 —-cosb5a 1—0033a_

| 325 — si#15a = - =
si ,5a —sinlba > >

l—cosba—1+cos3a 1
— = E(cos 3a — cos5a);

2
3a+5a . 3a-—5a

— = —-25j .
cos3a — cos ba Sin > Sin >

1
Sudai E-Zsin4a-cosa:sin4a-cosa

= 2sinda-sina

Maxrgjini soddalashtiramiz. sin4a - sina = - (cos 3a — cos 5a),

1
Cos 3a - C0S 2a = 5 (cosa + cos5a),bundan

sinda -sina + cos3a - Ccos 2a =

1 1 1 1 1
= —-c0s3a —=Cc0Sba +—=cosa +—-cosba =—=(cos3a + cosa);
2 2 2 2 2( . )
cos3a + cosa = 2c0s2a-Ccosa; Mcwcraji:;ZcosZa-
[ 122,5a—si 11,5
cosa = = cos2a - CoS a: Demg kg —LTo°@Stoo@
sin4asina+cos 3acos a

sindasina __
a5 21 -cosa

2sin2weos 2asina 4si nacos asina ; ;
= == = 4s i%u; Javobi : E

C o1 ‘CoS a cos a

4cos’a—4co a+3si n*a
4c052(57n—a)—sin22(aﬂ )
Y echilishi: Maxraji: cos(450° — a) = cos(360° + (90° — a)) =
cos(90° ——a) =sina; sin2(a — n) = sin(2a — 2rn) = si Aa;
4sifha—s iRa = 4sifha—— (2sinavsq? = 4sifia —
4si hacos’a =4si Aa(l —cosfa) = 4sita;, Suratidcos’2a—
cosfa—3as ?a+ +3sin?a == 4ws?2a — cosfa—3(cofa —

sifa) =

226 —misol. (00-6-53) Soddalashtiring.
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1+ cos2a

=4co %a—cosza—30082a=4co§2a—T—3COSZa=
_8c082a—1-cos2a—6cos2a
= ) 5 =
=§(8c0522a—7C082a—1); CoS 2a = x;
Bx? —Tx—1=0,D=49+32=0%x = D=1 p=1"S=_1,
-f X — Y, 1_ — y X1 — 16 = 1,X; = 16 - 8’
8-—(cos 2a—.1)(cos 2a+3) _ (o2 ).(8oosza+1 ) _ lcos2a — 1 =
4sinta P 8sirta
. _ —2sina(8os2a+l ) _ 8 cos2a+l___ 8cos2a+l, .
ZSl ﬁal - 8s LTfl'a - 4_1—c052a - 2 cos 2a—2, \Ja\/ObI . B

2

227 —misol. (03-1-48) t g555° ni hisolang.

Yechilishi: sin 555° = /H%““’O - /%w;cos 5550 =
/M - /@ 105 1110° = cos(3 - 3600 + 30°) =

NE)
i 0. 0 _ sing% _ ’1—cos3(§’_ ,1—2_ 2—/3 _
cos 307, tgo555 cos 55% 14cos 30 14Y3 243
2

|2 — V3| =2 —+/3; Javobi : C

. . 3T, . 45 7T
228 — misol. (03-2-27 ) Slﬁ%+aB4?+SLn4£+COS4§ ni
hisolang.
L 3 5 5 7
Y echilishi: cos?”:cos(n—?”):—cos?ﬂ;cos?ﬂzcos(n—g):
. - 5 .
—cosZ: SLTl4E+COS4E+Sl14l—n+COS4—n:(Sl2n7£+COSZE)—
8 8 -8 -8 8 _ 8 8
. . . T Vs
2sif=-cof =+ (sin?=+as 22)2 - 2si A" cof =
8 8 8 8 s 5
- T T - T s
1—2-(>-2sin=-c0s=-)?2+1—2(>-2sin—-cos—)? =1 —
2 8 8 2 8 8
1, 1 . 55 1 2 1, .
—2-=si ﬁz+1—2-—51ﬁ—n:2——-(£)2——(S|n(7t+£))2:
4 4 4 4 2 ‘2] 2 4
11

—_——_——— . iz:: —l_l: _l:_: . -
2 273 (ﬁ) 2 PR 2 - =3 1,5; Javobi : D

229 —misol. (03-2-40) c0s92°cos 73° —sin92°%sin73° ni
hisolang.
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Y echilishi: cos(92° + 73°%) = cos 165° = cos(180° — 15°) =
—cos 159;

ﬁ /3 7273
cos 159 = / il ZJ”/_  Demak: cos165° = — J”/_'

Javobi :

230 — misol. (03-5-40) Agar sina (1 — 2si ﬁg) = % bo'l s @os(; —
—a)-sin(= —a) ni hisoblang.

Yechilishi: 1 — 2si7#a = cos2a formula d qi — ZSiﬁ% = cosa;

1 L]

. . o a ) . 2
Slnaé—ZSlﬁE):SlmCCS(l :—anZa— Lﬂazg

S|n(f—a)—sin[n—(g+(§ —sm( +a3

T . (37‘[ )_
cos(4 a) sin 7 4=

= COS (% — a)sin (% + a) =

— %sinz(%— a ): %sin (g— Za) = %cosZa;
5

cos2a =V1—siR2a= 1—%2?; %cosZa—— Javobi :

<|

231 —-misol.  (03-3-40) 2sin32°:cos2° + 2si 1728° +% ni
hisoblang.
Y echilishi: 2sin32° - cos2° = 2 -%[sin 300 +sin34°] = %+ sin 349;
1 — cos 56°

2sin%28 = 2 - 5 =1 —cos(90° — 34%) = 1 — sin 34%;

%+sin340+1—sin34°+%=2;Ja\/0bi1D

a

232 —misol. (03-7-1) cos15° —sin15° =

4-cos 19
Yechilishi:a = 405 2%15° — 45sin 15° - cos 15° = 4 -
—2sin300:2(1+§)—2-§:2+\/§—1:1+\/§;Javobi:B

bol s ,aa =?
1405 30 ©

233—misol.(03-7-35) cos 159 + sin 159 =
62
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Yechilishi: 4co0s?15° + asin 15° - cos 15° = q:
0
g = q.1Fcos30 +2sin3o°:2(1+§)+1:3+\/§; Javobi * B

234—misol.(03-7-47)
sin% = %\/2 —+/3 bo 'l sg,cosa ningqi ymat i hisoblang.

Yechilishi: (|[=—%)2 = GV2-V3)%, —* = 203,

2 4
2-v3 2—V3
1-— cosa—Tzcosa—l—T cosa =

= _ZJ”/—; cosa:\/?_;Javobi:E

235-misol. (97-9-28) Soddalashtiring. 4c t B0° + t P 15°
Y echilishi:

V3
¢ 715 = 1—-cos30° 1l—=% 2-43 (2-3)?%_
1+ cos30° +\/§_2+\/§_ 4—-3

2

=4+ 43 +3=7-43;
4ct g30° +t 150 =43 +7 - 4V3=7; Jahi B

236 — misol. (97-10-55 ) Hisoblang sin=-

1 co@ 1+— 1/2+

Y echilishi sm— cos— = cos(

—— :—cos%1T — —; Javobi D
237 — misol. (98-11-20) Agar cosa—— O<a<— bo’lsa, 6cos ni
hisoblang.
YeChish' Cosa=26052§—1, 2C052§:1+C08a; 20052%=1+
L =2 002%=22 0s2=2: 6c0s2=6-2=5.] wobiB
18 18 2 36 2 6 2 6

Arcsinus, arccosinus, ar ctangens va ar ccotangens
funksiylarning ba’ zi bir giymatlarining jadvali.
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5-jadval
X -1 V3| v2| _1 )0 Llvz |1
2 2 2 2 2 2
Arcgnx | _TT | T T T 10 T T T I
2 3 4 6 6 4 3 2
Arccosx | 51 31 2T T T i T 10
5 | 7 | 3| 2 3 4 6
6-jadval
X -00 —/3 -1 B i 0 i 1 V3 |
3 e
Arcigx | _ T | T | T _T |0 I T T | _r
2 3 4 6 6 4 3 2
+0 —0
Arcctgx | -n-0 2n 3 5n T T T ™ |-0+0
3 | 21 5 1 2] 3|4 6

Teskari trigonometrik funksiyalarning asosly hossalaridan
quyidagi tengliklarga ega bo’lamiz.

1. sin(arcsinx) = x, —1<x <1; 2 arcsin(sinx) =X, g <x< g;
3. cos(arccosx) = X, -1< x <1; 4. arcos(cox) =X, 0<x <m;
5.tg(arctgx) =X, oo <x < oo; 6. arctg(tgx) = X, % <x< %;
T.arctg(ct ) =x,0<x <, 8.ct farcctg) =x,0<
x < o,

Teskari trigonometrik funksiyalar orasidagi munosabatlar

1.sin(arccosx) = V1 — x?,|x| < 1;
2.cos(arcsimn) = +V1 —x2,|x] < 1;
3.tg(arcsinx) = F |x] < 1;

4.ct garcsinx) =

,|x|S1,x¢O;

5.t garccosx) =
6. ct garccosx) =
7.sin(ar ¢¢x) =

\/%xz, |x| <1,

@’ )
—, 9 ctylarctge) =, Xli 0;
10. Ctg(a T'CCtg) =X, 11.Sin(arccth) = ,—1+x2;

8.cos(art gx) =
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__x _1 .
12.cos(aratyg x)—m, l?;. tg(arcctg)—x, xx¢0,
14.arcsinx = —arcsin(—x) = S T arcosx = ary —,

15.arccos x = 7 — arccos(—x) = = —arcsinx = ar cct g—;
2 gl—xz’

_ _m _ ] x .
16. arct gc = —arct g—x) . azcctgc arcsin ——; )
175.arcct g = — auwtyg (_x)zz—aﬂctgx=ar660ﬁ,

238 — misol. (97-4-37 ) m = arcsing, n = arccos (— %) p =
arct gl sonlarni kamaish tartibida joylashtiring.

e . V3 @ 1 T
Yech|l|sh|:m:arcsm7:§:6O°;n:n—arccoszzn—§:

=2=120°, p=arct gl == =45% n>m>p. Javobi: C
239-misol. (97-4-37 ) ma noga egaifodalarni ko' rsating.
1) arcsin(log, 5);  2)arccos —

V17
a’+b? a?+b2+2
3) arccos ——-—; 4)arcsm—,
o a+b?24c? 224
Y echilishi:

3,7
log, 5> 2, lurdan arcsin(log, 5) manogae gaemas; \/_7 =<
1 arccos = m 'no gae ga: —=2 <1arccos a’+b*

’ 17 g Ih e aZ+b 2+c 2
manogaeqga’ a2+b2+\/_>1 arCSIn Sz manogae ga e mas
gg’az-ubz-a b21 gaeyg _'
Javobhi:C

240—- misol. (97-9-97) ma nogaegaifoda arni ko' rsating.
= ) 4) arcsin(*Y/2)
Y echilishi: 1) arccos —= 0, Ig(arccos 1) — ma’ noga e gaenus.
1 : 1 ,
2) IgE —1lg2 < 1,arcsin(lg E) —mano g @ga,

a*+1 astl
— < — ! .
3) =gz < L arccos ((az{1 )2) mamga ega,

4)1({/5 > 1,arcsin V2 — manogae ga ema § Javobi: E

1) Ig(arccos 1), 2)arcsin(lg —) 3) arccos (

. _ 9 ,62-2:97,6:966t96 ,6%+5
241-misol. (97-9-96) Agar A = 1751 co@5 15

(arccos A)s i*b + cos*6 + 2sin5 - cos 6 ni hisoblang.

Yechilishi: 4 = £76960% _ 1; arccos = 0; Demak, javobi: C

bolsa

65



. . T 1

242—misol. (98-2-22) Hisoblang. arccos (— E) —artg =
e s V2 1 m m__12n—-5m_ 7m _
Yechilishi: aws (—7)—arctg/—§—n—z—g— T

= 1059°; Javobi: E

243— misol. (98-5-47) Hisoblang. sin(arcsin g — arccos g)

Y echilishi: arcsin%E = %; arccos%E = %; Javobi: A

244— misol. (98-9-20) Hisoblang. arccos (— %) — arcsin(— \/75)
Y echilishi:

1 1 T 2T i V2 via
arccos(——):n—arccos—:n——:—;arcsm(——):__;
2 2 3 3 2 4
2 2 8m+3 Tire :
—n—(—z)=—n+5= TR = 2 Javobi: A
3 4 3 4 12 12

245—misol. (99-7-46) Hisoblang. tg (arcsin%§ + a ct gv3)

N . V3 _m, _ T, T T\ _ 2m )
Y echilishi: arCS|n7—§,arctg’——g,tg(§+§)—fg ?——\/§,
Javobi:D

246— misol. (01-6-31) Hisoblang. sin(2 arccos g)

V3 V3

Yechilishi: arccos 2 =2 sin (2 -E) =sinZ =X Javobi: C
2 6 6 3 2

si n(m+ arcsig)

cos(0,5m + arcsi—;n

247—misol. (01-9-19) Hisoblang.

Yechilishi: sin(mr +a) = —sina;

sin(m + arcsin g) = —sin(arcsin g) = —‘/75;
s .1 . 01 1

cos(5 +arcsin-) = —sin (arcsin-) = —;

_V3
= —2 =+/3; Javobi: A

1
C 05(0,57T+arc5151) -3

sin (r7earcsin g)
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248— misol. (97-9-30) Soddalashtiring. ar ct ¢(c tg(—3))
Yechilishi: arc t fct gx) =x,ag a0 <x <mbolsa
arcc {gctB) =arcctt g(nr —3) =m — 3; Javobi: E

249— misol. (98-4-16) Hisoblabg. arccos(sin=)
8

Y echilishi: arccos(cosx) =x, 0 < x <. arccos(cos(g — %)) — % —
T

- = 2; Javobi : E
8 8

250— misol. (98-10-104) Hisoblang.

arctitg(—g?n) )—'—arcctg(ctg(—m?))

Yechilishi: arcctdqct gc) =x, agar 0 <x <m. arctg(tgx) = X, -
A A
) SXSE;

arctg(—tg%n) = arctg(tg(n— %) =1 —
)

3 3 3w 2m 2
arcct g —ctg?n =arcct@ptg(ﬂ—?n) i 5” Zm. 2wy zm _ AT

Javobi: C
251-misol. (00-3-54) a rcct @t g— 37°) nechagradus bo'ladi 2.
Yechilishi: arcct §t g(—37°) = arcctg-t g37°),
T
—tg37° = ctg(§+ 370) wm aca g (ctgx) = x,

T
—t g37° = ctg(§+37°) vaacctg (ctgx) = x,
agarf0<x<m
T
arcct §—t B7°) = arcctgctgz +379)) =90° + 37° = 127°

252— misol. (99-3-36 ) Hisoblang. cos(arcsin % — arcsin g)
Yechilishi:  cos(a — B) = cosacosf +sina-sinf formuladan
. 40 . 4 . 40 . 4
cos(arcsin L, —arcsin E) = cos(arcsin 4—1) - cos(arcsin E) +

sin(arcsin g) - sin(arcsin %);
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cos(arcsinx) =v1—x2,0<x <1 sin(arcsinx) =x,—-1<x<1

formulalardan foydalansak, cos(arcsin:—(i — arcsing) = /1 - (:—2)2 '
/ 2y2 4 2022 3,32 187
1- () 41 5 41 5+41 205’ Javobi: E

253 misol. (99-3-39) Hisoblang. arct g-+arct g-
Yechilishi: arct g + arct g5 = x; belgilash kiritamiz ¢ g (arct g +
+arctg§) =tg x:

_ tga+tgp
tg (a + pi) = 1—tga-tg[>’ formulalardan o foydal ansak,
t tgs )+t tg- = 2
g(arc g_) g(arcg)——tgx tngZ_?i:%:]_; x:E’
1- tg(arctg—)tg(ar ctg) 1-- = 4

aag E+arctg§—Z,Javobi:E

254—misol. (97- 4-63) Hisoblang. sin(2arccos %)
Yechilishi: sin2a = 2sinacosa fo rntada a = arccos%;

1 1 1 1
sin(2 arccos §) = 2 sin(arccos §) - cos(arccos §) = —sin(arccos §) ;

3
sin(arccosa) = \/ 1 — cos?(arccosa) fornul a damsin(arccos g) =
= 1—3 ? Dema ksm2a—§ % i : Javobi: C

255—-misol. (96-7-60) Hisoblang. sin(2 arcsin%)

Y echilishi: sin(2 arcsin%) = Zsin(arcsing) : cos(arcsin%) =2 g
9 3 3

256—misol. (00-3-56) Hisoblang. cos(2 arcsin%)

I , .1
Yechilishi: cos2a = cos?a—si fa formul ada = arcsin -
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cos2a = cosz(arcsing) —s inz(arcsing) = (\/1 —si 7%(arcsin§)2 —
“=1->-2=21 Jayohi: C
9 9 9 9

257—misol. (00-5-44) Hisoblang. t g(2arcsin 3)

Yechilishi: t g2a = dab dsde

3

ta (2 ) . Ztg(arcszh - 2 _ 3
g ( arcsm4) = iR )’ g(arcsin ) = \/Z =5
16
2~ 237 _
tg(arcsin% == 1_@ —— = —3V7; Javobi: E

7

258—-misol. ( 00-6-54). Ifodaning giymatini toping. cos(2 arcsin %)
Y echilishi:
arcsin% =
deb ol sakcos2a = cos*a —siAa famlap asosan,
cos(2 arcsin %) = cos*(arcsin %) —si ‘h(arcsiné);

2\ / 4 21, ,_ 4
cos(arcsmg)— 1_2_5_T’ s i a(arcsin )—(5) =55

.2, 21 4 _ 17 .
De muak, cos(arcsin E) =5~ %5 = 2—5;] avo biD

259— misol. ( 98-9-23). Hisoblang. arccos (— g) —
arcsin(— \/;)
Yechilishi: arccos(—a) = m — arccosa; arcsin(—a) = —arcsina;

2 - 3 2 . 3
alrCcCosS (— \/7_) — arcsin (— \/7_) =T — arccosg + arcsin \/7_ —

T T 137'[

= T—=+-=-= - - Javobi: C

260—misol. (99-8-68). Hisoblang. 2 arcsin (— %) + %arccos g

Y echilishi: 2-(—%) +§-§: ~2+2 = -2 Javohi : A
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261-misol. (00-7-27). Hisoblang. sin(Z — arccos z)
Yechilishi: Mallumki, sin (5 —a)=cosa uhol da

. 5 .
sm(g — arccos z) = cos(arccos %) =3= 0,6; Javobhi : E

262— misol. ( 97-12-66). Hisoblang. cos(2 arccos %)
Y echilishi: arccos% =ad olamzU holda

cos(2 arccos %) = c os*(arccos %) — si 1t (arccos %); cos(arccos %) = %

sin(arccos%) = \/1 — cosz(arCCOS% = /1 — % = @ Si nz(arccos%) =

Dema k. cos(2arccos g) = % — g = — g; Javobi : D

©| 00

263—misol. ( 00-10-37). Hisoblang. sin(2arct ¢0,75)
Yechilishi: arct 0,75 =abelgla damz . U hol dg
sin(Rarct §,75) = 2sin(arct §,75)cos(arc t@75);

) a 1
act g a = arcsin———— = arccos o rnul adanf oydal ans ak
g T ot T | nf oy
. ) ) 0,75 1
sin(2arct @,75) = 2 sin(arcsin : - cos(arccos =
( 9.75) ( J1+ (0,75)2) ( J 1+ (0,75)2
_ 5. 0,75 1 _1,5-16_24; J avobiB

9 9 25 ~ 25
\/1+1_6 J“E

264— misol. (98-11-42 ). Hisoblang. tg(% arcsin 133)

Y echilishi: arcsinBi =a a&b klgilaym zu hol dasina :133;
. : 5
tg%: sina_ _ _sn(@resig) _ :i:%;Ja\/obi:D

- . - 2
1+cosa 1+c o(arcsr{lsg) 1 % 25

265— misol. ( 98-12-76). Hisoblang. sin(%arccos%)
Y echilishi: arccosé =a deb bdglade , sin-= /sta =

1- : + 1
:\/ coiarccog):\/_gzz; Javobi: A
2 2 3
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266 — misol. ( 01-1-47). Ifodaning giymatini toping. ar ctg 3 —

. 5
arcsin g

Yechilishi: arct @ — arcsin\/?g = a; deb belgilaymiz va har ikkaa

tarafining tangensini topamiz. t g(arct g3 — arcsin \/—5) =tga
Chap tomonidagi ifodani t g(a — ) yoyilmadan foydalanib
guyidagicha yozamiz.

.5
. /5 tg(arctg3)-tg(arsin —)
tg(arctg?—arcsm\/?_) = 2

H g (arctg3)t g(arcs i§)1

t glarc t3) = 3; tg(arcsinx) = \/%

formuladan t g(arcsin is) =

Gl

/1%_
1, yani
4. T, iy . V5 _ 0 —
tga=1,; a—Z,Shurd:g/ gl ib arctg3—arCS|n?—45 =
Jovobi: E
267 — misol. ( 01-5-14). Hisoblang. arctg+ar cf ¢+

alsl -

_ 1L VB, _ 3~ 5
= Demak tg(arct@—arcsm?)— =% =
2

VA
4

7
ar ct g 1 1 7
Yechilishi: arc tg+arctg;=a arctgl—9=ﬁ de bolibt gla+

B)
yoyi l nadanf oddaan z ;tga=tg(arct§+arctg%)=

1 1 4

zts 3 427 12 6 7 7
— 3 9 _ 9 __ —_— —_ . —_ — .
= =2 === tgB=t (arct )——,

111 26 926 26 13 gb g % 19

39 27 6 7 20G
tgatg P 13t10 _ 247 :

U holdat g(la+p) = = =2 =1 a+f =

- 6
tg at _6 7 T 205
9 gB 1 1319 247

1 1 .
g; Demak : ar ctg+arctg(5:g;] avobiA;

268 — misol. ( 0-7-41). Ifodaning qgiymatini toping.

c os<arcctg(— é))

Yechilishi: cos(actg x) =

X

Vix 2

formul adarfoydal ek,



COS(aTCCtg(—g)): _Ei: Jz_i = —\/%_62 —ii_;' Javobhi: C

269 —misol. (01-11-20). Hisoblang. sin(2 arcsing)

- . . 4 . .
Y echilishi: arcsm— =a desakSin2a = 2sina-cosa,

yani sin(2arcsin —) = 2sin(arcsin —) cos(arcsin —) =2.2.

5
/1——:§- -32—20,96; Javobi:; C
5 5 5 25

270—misol.(01-12-34).Ushbu
1
0= log, V5:p = tg(arcctg) vak=2
sonlarni kamayishi tartibida yozing.
Y echilishi: q =log, V5 =1log,224 ~11; tg (arcat gx) =
i fornul adanp = tg(arcc t%= 5,k =2; Javobi : C

271 —misol. (02-1-54) cos(ar ct g3 + arccos ) ni hi sobl arg
Y echilishi:
cos(a + ) ning wyilmasi darfoydal ans,eds(act g V3 +
+arccos g) = cos(ar ¢ tgV3) - cos(arccos ‘/—g) —sin(arctyg3-

: V3\ _ _ V3 3 \/_ \/__1 .
-sm(arccos;)--;\h_+3 \/F 1-.=5—-53;=0

Javohi: E

272-misol. ((02-2-50). 2 (8x + 1) = 2arccos (— %) +

.1 1 . .
arCSInE—Earctg. tenglami yec hing.

ey . 1 .1 1
Y echilishi :%(Sx + 1) = 2arccos (_E) +arcsin> ——arct}y
T _ T T 1 T
E(or+ ) =2f -3 +I-15
—(8x+l)—— bunda M8x +1 = =33, 8x =32; x =4;
Javobl

1

273 —misol. (02-4-31) 12 arcsin%ni hi so b lang
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1
Yechilishi:12 arcsin—=2 = 12 - (—sin2) -~ = =. (—E) — 2 Javobi : B
T 27 m T 6

274 —misol. (02-4-32) tg(artg 3+ actg 7)nihi soblang
Yechilishi: t g(a + B)ning yoyilmasidan foydalansak,
tg(arctg3)€g (arctg) 3+7 10

t g(arct ‘6 +ar Cg7) = 1-tg(arctg3)tg(arct g7) = 1-3-7 = -20 =
—5 = —0,5; Javohi: C

275 —misol. (02-6-42) cos(2arcsin S) nihi s day .

Y echilishi: arcsinE =a eksak,cos2a = 6032(2 arcsin E) =
9 9

cosz(arcsm—) —si ﬁ(arcsm—) 1-———=-=-—=0,28; Javobi :
25 25 25

. . 4 1 .y .
276 —misol. (02-7-17) arcsin ¢ + arccos — nihi sobl an g

Y echilishi: arcsin= + arccos — = a
5 V50
debbel gi thr i kkit ononi dansins dsak ,

S|n(arcszng+arccosr =sina ;
4 1 1
sin(arcsi )cos arccos —) + cos(arcsin-) - sin(arccos—) =
) cos(arccos —=5) + cos(arcsin ) - sin(arccos ——
A Ly L4 3.7 -2 5 _1L
“ 35w 25 50 5V50 5 +50 5vV50 252 2’
sina %yokla——; Javobi : D

277 —misol. (02-7-19) arcct@—arct@nihisobl ay
Yechilishi : aatg 3 —arctg2 = a,
tg(arcctx) =£ ekan §jini e'ti krrgaolib
tg(a — ) ni ngni ngyoyil ma si dgwydal anam z
tg(arcctg3)-tg(arct @) __ %—2
1+t garcctg3)tglactg 2) - 1+%-2

tglaratg 3 —actg 2) =

_3
= ?3 =-1;
3
tga=-1, a= —% yokiarcct@—arct 2 = —%; Javobi : A
278 —misol. (02-7-34) t g(m — arcsin%) n hisdlarng
Y echilishi :
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tg(m— arcsing) = —tg(arcsing), t garcsinx) = =, |x] <1
— X
3 2 2 3
—tg(arcsing) —Lg = —% = =7 Javo bA
1—g 5

279 —misol. (02-7-35) t;g (arc t @ — arccos 1—2 ni hi sobl ang
Yechilishi : t g(arccosx) = D x] < 1, tg(arctgz —

’1 44
13 |
2 » 2 5

tg(arctg2)-tg (arccos}B—Z)

12)_ _ 12 _ 25245 _ 19,

arccos — Ty (avtg DtglarccoR) | zid | 14l 22 — 22
. 1 12

Javobi : A

280 — misol. (02-11-45) ct g(arccos (—3) — m) nihi sobl ang
Yechilishi : ct g(m — arccos% — ) = —ctg (arccos%) =

1z

3 — _ 1 _ _ve ..
2\/5_ 2\/5— 4, Ja\/OblE

281 —misol. (02-5-36) arcty¢2 —arct % nihi sobl ang
Yechilishi i ar ct §2 — arct g= =

2
1 tg(arctgV2-tg(arct g})
t (arct 2—arct )Zt a= 2. —
) ‘é_ % g 1-f€g£crctg ﬁ)-tg(arctg%)
\/E 1 1 \/_
jzﬁ :L = L: 2. —
i tga=smia=artg o arctg:,arctg/—

NE
1 _ V2, .
arct% =ar c t—g, Javobi : A
282 —misol. (02-12-39) cos(2 arcsing) ni hi sobl ang
Y echilishi -arcsinf: a deb dsd |

cos2a = casz(arcsm—) — si ﬁ(arcsm—) =(/1 _E 2 _ 16 _

—— = -0,28; Javobi :
25 25
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283 —misol. (03-3-44) sin (ar ctg (— %)) nihisobl ang

Yechilishi : sin <arctg(3)): —sin arctgj—) -

—_ 2 __NB. : Javobi :
13

wIN

284 —misol. (03-4-26) tg (crctg%+ arct?) nihi sobl gin
Y echilishi :
tg (a+ B)ningwyi l masi dafioydal ansaka t farct gx) = x,
—oo < x < oo ; Ekanligini € tiborga olsak,

1 1

4
P 5 427
tg(arctg;+arctg) f_fl:%:E E Javobi :
39 2

285 —misol. (03-5-45) sin(2are g 3) — cos(2arct @) ni hi so bl ang

Yechilishi:arct §=a debbel gil a s sikh2a = Ztg‘: :
1+t g2a
. _ 2tglamtg 3) _ 23 _ 6 _ 3, _
sin(Rarct B) = g 2(arciod) — 119 — 105 T¢ tyg=x desak
_ 1-tg?x, _ 14 _ 3
COS2x = Tt gx cos(Rarct @) = rrviaiirt Denmuk,

sin(Qa rct @) — cos(Qar ct @) ZS— (—g) =§+§ = g =1,2; Javobi : A

286 — misol. (03-6-66) sin(arcsin% + arccos %) n hisablang .
Yechilishi : sin(a + B) ni ngyoyi l masi d fapdal ans d,

1 1 1 1
sin(arcsin 5 + arccos 5) = sin(arcsin E) - cos(arccos E) +

1 1
+ cos(arcsin 5) sin(arccos 5) =

=1.1+\/1_1.\/1_1=1+(1_1)=1; Javobi : C
2 2 4 4 4

4

287 —misol. (03-9-35)
t g(arcsin (— g) +§ ni ngi ymatintoping
Y echilishi :

F

t g(arcsin (— —) —) =tg (— - arcsin§ =a g(arcsin
Javobi : C
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288 —misol. (03-11-24) ct o(2m — 3arcsin2) 1 hi sobl ang
S s T\ __ T 3T\ __
YeChI|IShI.Ctg(27T—3'Z)—CIfg(8 Z )—
=ctg¥=ctg (ﬁ%)=ctg§=l;Ja\/0bi:A

289 —misol. (03-11-24) sin(300 - arccos(—2)) ni hi sobl ang
Yechilisi : sin(300 - ( — arccos 2)) = sin (300 (- g)) =

sin (300 : 37”) = sin 2257 = sin(225 - 180°) =sin(112° - 360 +
+180°) = sin 180° = 0: Javohi : E

290 — misol. (2009-8-103). Agar tg(> +a) = — bo'sa, ciga ning
gimatini toping.

Y echilishi tg(5+4 =1jttf;=—%; 19 + 19t ga= —41 +
41t ga; (41 — 19)t ga= 19 + 41;

22t ga=60; tga=

60 _ 30 1 :
—=—, ctga=— B
22 11 t ga

[l
E

I
|
[
2
o
o)
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