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I bob

1.9.|sinx| < 1,]|cosx|< 1,0 <1 - cosx <2 ekanligidan, foydalaning. 1.11. 4)
x = R(t - sin?), y = R(1 — cos?). 1.16. Ko‘rsatma: BM?= OB> -OM? =
= OB? - (04 - MA)> = MA(20A - MA), bundan izlanayotgan munosabat
chiqarib olinadi. 1.19. 1) to‘g‘ri burchakli EVS uchburchak
bo‘yicha r, = r,;sina, endi hisoblashlarni bajaring. 1.23. 1) sin5x ning T,
asosiy davrini sin(5x + 2n) = sin5(x + T,) bo‘yicha topamiz: 7, = %ﬁ; shu kabi
cosdx ning asosiy davri T, = %Tn; T, va T, ning eng kichik umumiy bo‘linuvchisi
javobni beradi: 7 = 2xn; 2) 20x; 3) 20x. 1.24. 1 — cost sahm funksiya
t =n da 0 ga teng, juft funksiya, ixtiyoriy ¢ da nomanfiy, 0 < ¢ < © da
0 dan 2 gacha monoton o‘sadi, n <7 <2n da 2 dan 0 gacha monoton kamayadi;
1 —cos(180°+ ¢ =1+cost=2-(1-cost). 1.25. 1) mumkin; 2) mumkin, chunki

2 2
2
Sp— +( b jzl,l—costzl— b__ . 1.28. 1 m-3‘—m;
( x/a2+b2j Ja? +p? 24b? ) 2

a +
2) m2-m’ . 1.31. a) 1), 7) lar toq, 2), 3), 4) lar juft, 5), 6) lar toq ham
emas, juft ham emas. 1.34. 1) TS; 2) -0,6. 1.36. 6) 0,5; 7) -3. 1.42. 1) x = nk,
keZ; 2) x:%+nk, keZ; 3) %+2nk, keZ, 4) @; 5) 2cosx — 1 # 0,
X # J_r%+ 2nk ,keZ. 1.43. 1) Ko‘rsatma: cos4(x+ 7) =cos(4x +2n), bundan
T =mn/2; 2) T =4x; 3) 2r/3; 4) Ko‘rsatma: cos(w(? + T)+¢)=cos(ot+¢+ 2x),

bundan of + o T + ¢ = of + ® + 27, T:%; S) T=21/5,6) T=n;7) T=1/2;

8) Tz%“; 9) Yechilishi: cosd4x bo‘yicha T, :%, sin(5x+%) bo‘yicha

T, = 2.z 2n larning eng kichik umumiy bo‘linuvchisi 7 ni beradi, 7 =2x;

=33
2
10) 7 =4 11) T=2m 12) T=2n 145. 3) @ +3b° -5 4) 0; 5) a% 6)

a,+a,+..+a,
——>1aa,...qa,

tengsizlikdan foydalaning, bunda a, a, .., a, — musbat sonlar. Masalan,

J3a —%b? 1.46. 1)—5) mashqlarni yechishda

2
Ja’ -1 =a, bundan ‘12;1 > 1. Bunday giymatlarni tangens va kotangens gabul

2
gila oladi va fagat ¢ = 1 bo‘lgandagina ‘1221 =1 bo‘ladi va berilgan giymatni
2 2
sinus va kosinus ham gabul qgiladi. 1.48. cosa = 22 ;22 , tga = azz+bz' 1.49. -2.
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1.52. 1) 0; 3) 0; 4) 0. 1.56. cos*x + sin*x = (cos’x+sin’x)? — 2cos?xsin’x =
= 1 - 2cos?x sin?x. Ikkinchi tomondan cos®x + sin®x = (cos?x)® + (sin%x)* = ... =

=1-3cos’xsin*x=q. Bundan cos’x sin2x=177q . Javob: cos*x+sin*x=1-2- I_Tq = %
Y 1.57. Agar 0<x<£,h>0,x+h<% deb qo‘-
A i ;
yilsa, masalani hal gilish uchun W<%
3 bo‘lishini isbot qilish yetarli (geometrik
isbotida 1-§, 1-banddagi ma’lumotlarga tayanish

O 4 B/DC X mumkin). Markazi koordinatalar boshida
joylashtirilgan birlik aylanada A(x + h) va
B(x) nuqtalar belgilangan bo‘lsin (I.54-rasm).

sin(x+#) :ﬂ _AC _ BC+AB _

1.54-rasm. UAB=h, UBD=x, ——— BB - BC T Be
—1+ 4B gy b xeh Bynga SUEHD _sinx g 63 K ocrsatma: 1), 3),
BC X X X+h x

4) larda y = cosx funksiya grafigini almashtirishdan, 2), 5), 6), 9) larda
y = sinx funksiya grafigini almashtirishdan, 7), 8) larda esa [a], {a}
larning ta’rifidan foydalaning. 1.64. Ko‘rsatma: 1), 2), 4), 5) larda y =
=cosx funksiya grafigini almashtirishdan, 3) da y = sinx funksiya gra-
figini almashtirishdan foydalaning. 1.69. Ko‘rsatma: y = tgx, y = ctgx
funksiyalarning grafigini almashtirishdan va |a|, [a], {a} larning
Sn

):COSE:

sint _ o[ Sm
12 *sm(z 2

. 2(J3-1) .
PR B B ¥ N U SN

6)=2 2 22 ’ >

ta’rifidan o‘z o‘rnida foydalaning. 1.70. 1)

= COS(% + . 1.75.

Ko‘rsatma: 1) Funksiyalar ifodasini y = cos(x - %) yoki y = cos% ko¢-

rinishiga keltiring, cos x;T = cos(% + 2n) bo‘yicha T'=4n. 1.84. f,(x) va f,(x)
chiziglarga ularning M(x,; y,) kesishish nuqtasi orqali o‘tkazilgan / va I,
urinmalar OX o‘gining musbat yo‘nalishi bilan o, va a, burchak tashkil
qilsin (I.55-rasm). Kesishuvda hosil bo‘ladigan p burchak p = o, — o, bo‘ladi.
ky -k,
1+k k,

tgp = tg(a, — o) = bo‘ladi, bunda k, = tga, k, = tgo, urinuvchi to‘gri

Y chiziglarning burchak koeffitsiyentlari. 1) %; 2)

—1%/7 . 1.85. tgA = x deb belgilaylik. U holda

tgB=2x, tgC=3x; tgC=tg(n—(A+ B))=—tg(A + B) =
X+2x

I-x2x°
X,=1, x;=~1 ni topamiz. Uchburchak burchaklari
0 ga, yoki hammalari o‘tmas, yoki 180° ga teng
L.55-rasm. bo‘lishlari mumkin emas. Shunga ko‘ra masala

=3xyoki - 3x =

Tenglamani yechib, x, =0,
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shartini fagat x = 1 qanoatlantiradi. Javob: tgd =1, tgB =2, tgC = 3,

sind =32, sin3=¥, sinC = 3‘/_ .1.88. 1) */_ ) — ff 1.96. 10) tg55°

o (e} o o 2 o
- tg65°=tg(60°— 5°) -tg(60°+ 5°) — tg60° —tg5 ) tg60° +tg5 _ 3-tg© 5 , tg75° =
1+tg60° tg5° 1-tg60°tg5° 1-3tg2 5°
1

3 zo o 2 zo

tg> 5° -3ctgs 1-3tg= 5

e ctg> _ g Ep tg55°-tg65°-tg75° = =
3ctg5° -1 3tg5° —tg” 5° tg5°

= ctg5 = tg85°. 1.97. 1) ﬁ; 2) —1; 3) 2tga - sin‘a; 4) 2cosa; 6) M; 7 1;

:—“25\6, sin18° = \/— !

= ctgl5°=ctg3-5°=

8) cos(ﬂ - za). 1.99. sin15°

x . 1.100. 1) [sin3al; 2) ¥2|cos 5x|;

3) 1; 4) ctg2a; 5) ‘tg%‘, 1.101.5) Ko ‘rsatma: sin‘a+cos*a = (sin’a+cos’a)’—
~ 2sinacosla. dan foydalaning. 1.107. 1) 8, 2) Yechilishi: S35 . sin55° _

c0s35° cos55°

E(cos 20° -c0s90°)
:l—=1;3) 2\/37sin100;5) %.Ko‘rsatma: dastlab cos9° cos81°
E(COS 20° +¢c0s90°)

va co0s27°cos63° ko‘paytmalarni yig‘indiga keltiring. 1.109. 5) %:

ctg 20° ~3ctg20°

=ctgb0° =ctg(3-20°) = >
3ctg” 20° -1

yoki kvadratga ko‘tarilsa, ctgé20° —
— 6¢tg*20° + 9ctg?20° = 3ctg*20° — 2ctg?20° + % va hokazo; 6) co0s9°cos81° =

= %(00590o + €0s72°) = %cos72°, shu kabi co0s27°c0s63° = %cos36°. U holda

1

€0s9°c0s27°c0s63°c0s81° = + c0s72°c0s36° :%003720-M

2sin 36°

-c0s836° =

~

- sinldd” _ i, c0s12°c0s24°c0s48°c0s96°=... = —%; 7) tenglikning chap qis-
16sin36° 16

mini 2 sin% ga ko‘paytiramiz va bo‘lamiz: 1 S (sina . ZSin% +sin2a - ZSin% +
2sinz
2

: YO AN 3o 30 oS0 os 211 2n+1 ):
+..4sinno - 2sin ) 2Sing((cos2 cos 2)+(cos > — oS 2)+..+( oo —cos e )
2

) cos na—1+2nsin& 3 sm2”2Jr1

.1.110. 1) ;) ——2sinda

sin2a.cos 10a *

=1 (cosg _ cos2ntl

2 sin% 2 2

4sin >

1.111. 1) 5sin(5f + a), o = arccos0,6; 2) 12sin(37 + a), a = arccos%—

]

SNE]

3) 13sin (2t + o), o= arccosﬁ+— 1.115. 1) ¢,- =0 vaqt momentidagi

13
boshlang‘ich faza, X = X cose yok1 X=X, cosot, Y= Ysine yoki Y= Ysinot,
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3) X=Xcos(of +¢,), Y= Ysin(wt+¢y). 1.116. 7) sinx = 1 bo‘lgani uchun

VAN
5
3

tenglamaning yechimi yo‘q. 1.119. 4) 3n-10. 1.122. 1) £+ =F+2kn;8) 2 - =

1.125. 4) Yechimi yo‘q. 1.127. 3) arcctg0,2 + kr, keZ. 1.129. 1) J_;

_2)) = _ 2\ __ 2\ _ 1 =_3
5) tg[arcctg( 3)) = tg(n arcctg 3) = tg(arcctg 3) " (arcctgl) =-3. 1.133.

D e E ke ez 10( %+2kn) keZ: 3) 10( +k7c) keZ: 5)
-5°+60°k, keZ; 9) 22°30' + 30’ + 90°k, keZ; 11) @. 1.134. Ko ‘rsatma: 3)
S5x = —§+ nk , keZ, 6) 3x= —%+5x+nk , keZ; 8) tg(5n —x) =tg(n - x)=
= —tgx; —ctg(2x+ )_tg(—+2x) 12) J_:%—2x+nk, k €Z; ...; 13) kvadrat
tenglamani yeching; 15) x? = (-1)X(-3x?) + nk, keZ; 17) /2 (sin x + cos x)
(1 —2sin 2x) =sin2x. 1.136. 1) (sinx—cosx)2=0, ...; 3) ctg2x=3; ctg2x=7;...

8) 2tg’x — 6tgx — 23 = 0, x=nk, keZ, 10) cos*x — sin*x = (cos’x — sin’x)(cos’x +

+sin%x) = cos’x — sin’x = ...; 11) x:% 2 neZ, 12) x =1% 2 neZ 1.137. 1)
Zoikn, keZ; 2) sinx= 1, cosix = l; 3) x, = 2mk, keZ, x, =+%+2nk, keZ,
x3:iT“+2nk keZ, 4) @; 5) +2nk, keZ 1.138.2) x=(—1)"" arcsm Ly ik,

keZ, x= %-ﬁ-ﬁk keZ: 3) —+nk arctg3 + nk , keZ, 4) —+nk arctg2 +

nk, keZ;, 5) %+%k, keZ, 7) berilgan tenglama cos5x + cos7x = +(sindx +

+sin7x) tenglamaga teng kuchli; 8) tenglamani sin’4x — 2sindxcos*x + cos®x =
=cos®x — cos’x yoki (sindx — cos*x)? = —cos®x(1 — cosx) ko‘rinishda qaytadan
yozamiz. (sindx — cos*x)? > 0, —cos?x(1 — cos®x) < 0 bo‘lganiga ko‘ra tenglik
cos?x(1 —cos®x) =0 bo‘lganda o‘rinli bo‘ladi. Bu tenglama ikki tenglamaga ajraladi:

cosx=0, 1-cos®x=0. Javob: x = % +nk, k=0, +1,+2, ...; 9) Yechilishi: sin2x =

=1 tenglamani ganoatlantirmogda. Shunga ko‘ra (sin2x — 1)(sin?2x — 4sin2x—
sin2x =1,

sin2x =1,
-4)=0=| = 1+x/5>1bo‘lmoqda:{x1:45°+180°k,
sin2x =2(1++/2) .
sin 2x =2(1-+/2)

x272( l)"arcsm2(l—f)+ k, keZ} 1.139.1)x=—%+nn; 2)x=%+

+2nm,x=2nk, keZ 3) x=%+In, neZ 1140. 1) @; 2) X =F+mk; 3)

x=—+2ﬂk keZ. 1.141. 1)x——arccos(g)+%+2nn;2)x:%+2nn,
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neZ;3)x= (—1)"%+ %Jrnk, keZ.1.143.12) Ko ‘rsatma: ildiz ostidagi

ifodalar soddalashtirilsin. Natijada: v/(2sinx +1)* +{Q2sinx —1)> =2, [2sinx + 1| +

+[2sinx -1 = 2. Tenglama faqgat [sinx] S% da o‘rinli. Undan: —’—g +nn§xs% +7,
n=0, £1, £2, .... 1.144. 3) Yechish. Tenglamani sinx =2x -2 ko‘ri-
nishda yozib olamiz va y=sinx, y=2x -2 funksiyalar grafiklarini bitta
koordinatalar tekisligida yasaymiz (I.56-rasm).

1.56-rasm.

Grafiklar bitta nuqtada kesishadi. Bu nuqtaning abssissasi berilgan
tenglamaning yagona ildizidir. Grafiklar kesishish nuqtasining abssissasi

~1,5 ga teng. Shunday qilib, x ~ 1,5. 1.145. 1) x:%+2nn, neZ,

y=%-2nm, neZ 2) x=-Z+nlk+l), y:%ﬂm(k—z), k, leZ: 3)

) ctg?a-1
x:ig+n(m+n), y= i% +n(n-m), m,neZ, 4)2.1.146. 1) ctg2o = Setga
Ctgz(x
2ctgo
2 + cosa > 0. Tengsizlik —/3(2 +cosa) < 3sina < V32 + cosa), bundan

3| sina| < 2 + cosa, yoki 4cos’a + 4cosa + 1 > 0, yoki (2cosa + 1)2 > 0; 4)

= %Ctgoc; 2) sina — sin*a + 0,52 = (sina — 0,5)2 > 0; 3) Har doim

cosA - cosB- cosC = %[cos(A — B)+cos(A + B)|cosC = %[cos(A —B)—cosClcosC =

[ 2 o2 1 cos(A-B) T
cos C—cos(A—B)cosC]=§cos (A_B)_f cosC —-—————=| <

1
2 2
< %COSZ(A -B)< %; 9) |asinx + bcosx| < va* + b* bo‘lganiga ko‘ra | 3sinx—

— 4cosx| < +/3? + 47 =5 10) sina > sinacosp, sinp > sinfcosa ekani ma’lum.
Ular hadlab qo‘shilsa: sina + sinf > sinacosp + cosasinp = sin(a + B); 11)
oldingi misolga asoslanilsa, 2sina = sin(a + B) < sina + sinp, sina < sinf,
demak, o < B. 1.153. 1) 0,2376; 2) 0,9832; 3) 0,1510; 4) 0,5150, darajalarni
radianlarga o‘tkazing. 1.157. 1) tg(arctg3) = 3 bo‘lishini bilamiz. Lekin

n

2

n

arctg(tg3) =3 deyilishi qo‘pol xatolik bo‘ladi, chunki - 5

< arctgm <

25 Algebra, II gism 385



Demak, arctg(tg3)e(—§; %) bo‘lishi kerak: tga = tg(arctg(tg3)) = tg3.

Tangenslarning tenglik shartiga ko‘ra a = 3 + nk. Lekin shart bo‘yicha
_x 3 x_3

-2 <3+kn<Z yoki 2T <k< 27 yoki —1,43... < k<—-0,45..., bundan k=—1.

Demak, arctg(tg3) =3 — n; 2) a = arcsin(sin4), sina = sin4, a = (-1)*- 4 + nk,

—% <(-1) 4+kn< % ,bundan k= 1. Demak, a = -4 + ; 5) arccos |:COS(E+

2
+%)J = arccos[ %}T’Te[o nl; 6) arcsm[cos(4n+7nﬂ = arcsin[cos%n} =
=arcsin [sm )} arcsin smﬁ) = 31;‘ [_% J 7 arctg[tg(——

Sn)} arctg[tg(%——)} :arctg[ 14] = 4 :9) cos20. = cos” o, — 1, @ e( 2;
%) bo‘yicha ayniyat 2 cos?(arccos) — I = 2x2 — 1; 10) cos3a = cosa = (4cos o —3)
bo‘yicha: cos(arccosx) * (4cos2(arccosx)—3) = x(4x2—3), -l1<x<1; 12)
Ko‘rsatma: arcsin(sin100) = (—1)(kn — 100) , bunda k bunday aniglandi: —% <
< kn-100 S%,%—% <k< %+%,31,3 <k <323, k=32 .arcsin(sin 100) =
=3271-100; 13) sin3a =3sina—4sin? o, bunda a = arcsinx, bundan
sin(3arcsinx) = 3x—4x 3. 1.158. 1) g; 2) 0 va g; 3)\3;1;7) Ko‘rsatma:

y = 2arcsin x almashtirish kiritilgandan so‘ng siny + cosy =1; 2 (% siny +

+%cosyj=l:>\/§sin(y+%):l, bundan y = kn+(=1)* -%—%. Ikki
holni qarang: k =2m, k=2m - 1. 8) Ko‘rsatma: xeg. 1.159. 1)

2 ) N ;. _ arctg0,5 arctg2,5, arctg3 |
—TSX —4X§T..., 2) E, 3 \ 3 s 3 5 3)

sin(arcsinx — arccosx) > sin0 = 0 ni isbot qilish kerak. sin(arcsinx — arccosx) =

=sin(arcsinx) - cos(arccosx) — sin(arccosx)cos(arcsinx) = x> — (V1 -x? )? =

=2x* -1 >0:>|x|>% yoki x<—g, x>§, lekin tengsizlik |x | < 1 da
ma’noga ega. Demak, ‘/_<x<l 4) (-051).1.160. 2) 6(+3 +1).

IIbob
21.2.22.x-0.23.0.24.x=1.2.5. x = £ 54+ 27n, y =+ 24 2(n—k)m,n,

keZ Ko‘rsatma: tenglamani 4cos x;y 4 cos Ty cosx;erl:O
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ko‘rinishga keltirib, chap tomonda to‘la kvadrat ajrating. 2.6. x = +k7
x)
'(1 + sin1‘62x) -16 ko‘rinishga keltiring va -1<siny<1 ekanligidan foyda-

s
4

1
bl

y :%+2nn, n, keZ. Ko‘rsatma: tenglamani siny = 2(1—%sin2 2

sin?2x =1

lanib, { > sistemani hosil giling. 2.7. X = %(2/{ +1),y= %(Zk +1).

siny=1
Ko‘rsatma: tenglamani (tg°x—tg’y)+2(tgx-tgy —ctgx-ctgy)’ +1=
=sin’ (x+y) ko‘rinishga keltiring. 2.8. x=2. Ko ‘rsatma: tenglamani x-2*=
=8. ko‘rinishga keltiring. 2.9. x, =0, x,=2. Ko‘rsatma: tenglamani (x -2)
(2* + x — 1) =0 ko‘rinishga keltiring. 2.10. x = kn, y =1, keZ. 2.11. &. 2.12.

x =Lt kn,x=2kn, keZ 2.13.0.2.14. x = T+ 2;“"  keZ 2.15.3.2.16. x=1,

y=0.2.17.x=1,y=0.2.18. 2kn < x <%+2kﬂ,keZ. 2.19. (~0; —1U[l; + o).

Ko‘rsatma: tengsizlikning aniqglanish sohasini toping va unda T -1>0
bo‘lishini e’tiborga oling. 2.20. [1; + ©).2.21. (—0; —1]U|[l; +).2.22. (—; 1].
2.23.[1; +).Ko‘rsatma: x>1bo‘lsa, Vx < x va 2* > 2 bo‘ladi. 2.24. (—o; 1].
Ko‘rsatma: x < 1 bo‘lganda 2V >2° =1>x bo‘ladi. 2.26. [1; 2). 2.27.

x=§+2nk, k=17,8,9, ... Yechilishi. Tengsizlik sinx = 1 bo‘ladigan x larda

aniglangan, ya’ni tengsizlikning aniglanish sohasi x :%+2nk, keZ lar-

dan tashkil topadi. Bu x lar ichidan tengsizlikning yechimi bo‘ladiganlarini
bevosita qo‘yib ko‘rish bilan aniglaymiz: 0 < (% + 2nk) —13rn, ke Z . Bundan,
k>7 ekani kelib chigadi. 2.28. (—0; —2)u(2; +00). 2.29. x=-1. 2.30. x=2. 2.32. (—0;

+0). Ko‘rsatma: sin(sinx) <sinl < sin% = §.2.33. (—o0; +0). Ko“‘rsatma:

[sinx + cosx)] <1< 2leosxl 2,34, (~o0; +0). Ko‘rsatma: %sinz{Sx} < %sin2 1<

s%sinzgzl. 2.35. (-o; +»). Ko‘rsatma: sin({x}+1)-sin{x}=

:2sin%cos({x}+%)> 200s(1+%)sin%>2005§Sin%=0. 2.36. [1; +).

Ko‘rsatma: y =+vx—1+2" +1log, x,T.2.37.[1;2).2.38. (—0;1]. Ko‘rsatma:
y=+I-x+3-x-2" funksiya D(y) = (-; 1] da ¥ va yp(1) = 0. 2.39.

[k+%; k+l),keZ.2.40. 1—§<x<1.2.41.x:10g3274; y=1.242. x=y=

X+z=2-y
2yx - 7> =4
yozib, bu sistemani y parametrli sifatida garang yoki berilgan sistemaning
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birinchi tenglamasini kvadratga ko‘tarishdan hosil bo‘lgan tenglamadan
sistemaning ikkinchi tenglamasini ayiring. 2.43. x=y=4,7=-4.2.44.x=3,y

—1,7=0.2.45. x=y=7=1.2.46. (1,5:0,5). 2.47. (% §) 248. x =+ y=

2.49. (2; 9) va (~2; -9). 2.50. (2; %) va (7 2 7%)

IIT bob

3.1. 1) 3; 17; 55. 3) ¥2; 4/3; J10; JT7. 3.5. g((%} (#}j 3.8, 1)

chegaralanmagan; 2), 3), 4) chegaralangan bo‘lishi ham, chegaralanmagan
bo‘lishi ham mumkin. 3.9. 1) Yo‘q (Masalan x, =-n; y =1 ketma-ketliklarni

qarang); 2) Ha. 3.13. Ko‘rsatma: g, | —a, = __ad-bc __ ekanidan
(cn+a’)2+c(cn+d)

foydalaning.1) ad > bc; 2) ad < bc. 3.21. 1) Yo‘q; 2) Yo‘q; 3) Ha; 4) Ha. 3.23.

1) Ko‘rsatma. x, = W ketma-ketlikning chegaralanganligidan
18+==

: 1 5 PN BIPT _9.

foydalaning. 3.24. 5+ @3 3.27. 1) x,=2+.5; }gl;x,, =2;

2) x, = 0+(%—n]—2); limx, = 0. 3.30. 1) 2; 2) 0; 3) +o0; 4) 45 5) 0; 6) 0; 7)

0;8) 1.331. 1) =259y L:3)5,4)1.334. 1) 1.

L.
2°
IVbob

3.1 xliar}()f(x):S, xliar}[)f(x):2; 2) lim f(x)=1, lim f(x)=0. 4.5.

X ~>——0 x~>—+0

1)3; 2) 4; 3) 10; 4) 724; 5) 6; 6) 1. 4.6. 1) 15; 3) 4; 5) %. 4.7. 1) Ha; 2) Ha;

3) Yo‘q; 4) Ha; 5) Yo‘q; 6) Ha; 7) Ha; 8) Ha; 9) Yo‘q; 10) Yo‘q; 11) Ha; 12) Ha.
4.8.1)8;2)1;3)1;4) 0; 5) 0;6) 0; 7) 72; 8) ; 9) 2; 10) 0; 11) 2; 12) 1. 4.9.
y=1.410. x=-36.411.y=x.4.12. 1) x=2,y=0;2) y=x;3) y=—Xx, y = X;
YHy=-1l,y=15x=-1,x=1,y=-x;6)y=0;7) y———x—l y= —x—l

8)y=2x+1;9)y=0;10) y = 7 . 4.13. 1) uzluksiz; 2) uzluksiz emas; 3) uzluksiz
emas; 4) uzluksiz emas; 5) uzluksiz emas; 6) uzluksiz emas. 4.16. 1) x = 0;

2) x=%+nk, keZ;3)x==1;4) x=%1;5) x=n, neZ 6) %”, neZ.

4.17. 1) Masalan, y = ; 3) Masalan, V=G .4.20.1)A=1;2)

x(x— l)(x 2)’
A:%; 3)A=-6;4) A=2.423. x=1.4.28. 1) 1;2) 1,5; 3) %; 4) %; 5) %;
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6) % 4.29. 1) %; 2) 2; 3) %; 4) 15; 5) 1; 6) %; 7 1.9 %; 9) V2; 10) 5;
1) 1; 12) %; 13) 3; 16) 12; 17) %; 18) 1. 4.30. 1) &; 2) €%; 3) 4; 4) g

Vbob
5.2. Ko‘rsatma: qgirraning x uzunligi va Ax ] 1 05 02
orttirmaga muvofiq hajmning AV o‘zgarishi X ’ ’
jadvalda ko‘rsatilgan. i 7 3375 0798

5.11. f'(x)=3x" - $x+10, //(0) =10, | 5 91 | 41,375 | 15,608
10 331 [157,625 | 61,218

f-D)=142, f'(1)=118.5.13.Ko‘rsatma:

axop & Vh xRy A mx ) 1
T oh h W@ (x+h)? +3rx+3x7) Yooen)? Y Grmx+x?
Javob: y' = 3%/1x_2 .5.16. Ko‘rsatma: A'(t) = v(t) = v, — gt , 070 =v, - gt , bundan

t aniglanib, A(?) ifodaga qo‘yiladi. Javob: 5,234375 ~ 5,234 m. 5.22. Ko ‘rsatma:
x? —4x+1=-2 bo‘yicha x, =1 va x, =3 aniglanadi. (1; -2) va (3; -2) nuqta-
larda berilgan egri chizigqa urinuvchi to‘g‘ri chiziglar y=-2xva y =2x- 8. 5.31.
y=6x-4, d:@. 5.32. y=12x-28.5.33. Ko‘rsatma: x° —I%x—l}tz—2:>

=x -1 —1%x+ 1% -0. Endi ko‘paytuvchilarga ajrating. Javob: y=1,25x— 3,25,
y=5x+5,5, y=-x-1,5.5.41. v(f) =x'(H = 10— 0,6t, v(6) = 10— 3,6 = 6,4 (m/s);

10 - 0,6¢ =0, bundan 7 = 16% (s). 5.44. (uvw)'= = u'vw + u'w + uvw'. 5.45.
1 ! 2

Ko‘rsatma: k=tgd5°=1, y'=@/x -1) = (x3 —lj = %x3 =k =1, bundan

x =+343. Endi y =3x -1 munosabatdan foydalaning. 5.47. Ko‘rsatma:

f(a+h)~ f(a)+ f'(a)h dan foydalaning. Chetlanish a/ ga teng, bunda

a:%—f'(a). 5.51. 1) —4cos® xsinx; 2) %; 3) _ g 7) ( +6x+5)cosx.

sin2x’

1

cos—
5.55. 2) 5005(5x+%); 3) 42xsin2(7)c2 —%)cos(7x2 _%); 10) — xzx; 1)

2
cos(sinx)cosx; 12) xl s 13) ijssz—x . 14) x:—l _:
4 tg5cos™y I+x 2x? cosz(x+;)‘/ l+tg(x+;)
sin(2%} I
+4/x 3 i ‘

15) ——————. 5.59. ~=—=. 5.60. 8§ O EE——— 9 arcsinx; 10
) V(L) 2 ) 2(arccos x)% y1-x? ) )
sinx - arctgx + x - cosx - arctgx + xii)rclzx ; 11) a;f/t%x + 152 ; 12) - IX|\/i2_' ik
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48 48
~ 1 ‘ . 1 ) _ ( 11 ) _
13) T2 5.63. 11) Ko‘rsatma: (x2+9x+20 7 %53
0 I 47
— — Iy — 27'CA 27'Ct
=(3-b, (1)) munosabat bo‘yicha (( ) (x+5)2j ....5.65. s v =SFCos S,
§ = :_4’;;‘ sin2 yoki s” 4T2 . 5.66. 1) 241n2; 2) 4(1 — xInd);

. . . o . _ sinx+cosx . _210*1n10 .
3) 105(1 + xIn10); 4) e(cosx — sinx); 3) T 6) 1410°)

e* (x-1)?

7) 8) 21n2 - cos(29. 5.67. 1) 2x10g, X + 1o 2) 2‘nx -3) Inx+l.

(x2+1)? : “In10 °
4) XInx-x+l1,5 . 5) sinxlnx + x cosx Inx + sinx; 6) —%; ) —%;

xIn? x xIn” x x(1+Inx)
Q) ctex. 5.68. 1 (x+2)(x+4) (3 x)x’ 3 1-V2 4 4 .
A ) oy Y rmaemr Y T s

m-1
5) - =X 6) M. 7) - —2X__.g8) 3=X _ 569 1) Ko‘rsatma:
) ‘/17x2 ) (l_x),,”] ) 3%/(1+X2)4 2‘/(17 )2 ) O rsatma
y'=(x+x* +6)= 3x* +2x = 0, buning ildizlari x, =0, —%. U holda :
_ 2] 522 _2
x<0 x=0 x>0 X<-5|x=-3 xX>-3
y'<0 y'=0 y'>0 y'>01y»y'=0 y'<0

3 2
Ymin :O3+02+6:6; Y max :(_%) +(_%) +6= 27’9) Xo _7%, a>0da

t 4ac-b*

; 4ac—b?
ig 0 4< 0 da eng katta giymat ia 5.70. 2) eng katta

eng kichik giyma

qiymati £ (3) = 1, eng kichik giymati f (-3) = -971,4. 5.73. x :g, y =§,

S =B 5.74.2; 2; 2J7.5.75. x=2.5.76. x = r da (r>0). 5.78.
F (x)=14+2J(x-2)(16-x) funksiya x ning ganday giymatida eng katta qiy-
matga ega bo‘lishini aniglaymiz. x — 2 va 16 — x ko‘paytuvchilar musbat, ular-
ning yig‘indisi 14 ga teng, ya’ni doimiy son. Demak, f?(x) funksiya, f(x)
funksiya ham eng katta giymatni x ning x— 2 = 16 — x tenglikni ganoatlantiradigan
giymatida gabul giladi. Bu x=9, unda f?(x) =28. Izlanayotgan eng katta qiymat
f(9) =428 .5.80. Ko‘rsatma: x< 1, l <x<2,2<x<3, 3<x<4, x>4 hollarini
garang. Javob: 2 < x < 3 bo‘lishi sharti bilan f=4. 5.81. Ko‘rsatma:
uchburchakning asosi va balandligi o‘zgarmas ekanligidan foydalaning va
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AB = a, CD = h deb qabul qiling. Eng katta giymat KL chiziq o‘rta chiziq
bo‘lganda hosil bo‘ladi. 5.85. 1) Af=f(2) - f(1)=9; Ax=2-1=1; (1) formula

bo‘yicha f'(c) = % =9. Lekin f'=3x’+2, bundan x=c da 3¢>+2=09,

c= i‘/;, nihoyat, ce[l; 2] bo‘lganidan ¢ :‘/Z; 3) quyi tomon yo‘nalgan;

4) (0; +») da qavariqgligi bilan yuqoriga, (-o0; 0) da quyiga yo‘nalgan. 5.88.
1) (-o0; +00) da ofsadi; 2) (—oo; +0) da osadi; 3) (—oo; 2) da o‘sadi, (2; 3) da
kamayadi, (3; +w) da o‘sadi. 5.103. 2) —-1,66; 0,25; 2; 1.

VI bob
6.7. 2) Ko‘rsatma: 2x =1, %-ﬁ-c. 6.13. 1) %sin2x—%xcost+C;
2) xsinx +cosx +C; 3) L:l)+C;4) 13;3(xln3—1)+C;5) xlnx - x +C;
e n
6) xz—zlnx—%ntc; 7) %(sinx+cosx)+C; 8) e*(x*-2x+2)+C;

9) xIn’x - 2xlnx +2x+ C. 6.16. 7) 82; 8) -3; 9) %; 10) 11,25. 6.18.

) L4 %05 17%. 6.19.2) 11;4) 2%; 6) % 6.22. A=3, B=0. 6.30. 64.8.
VII bob

2
7.4. s:%+v0t+so, bu yerda v, =v(?)), s(0)=s,. Ko‘rsatma. F=ma,

P = mg va F= P munosabatlardan foydalaning. 7.6. y = e . Ko‘rsatma.

y'=2xy va y(0) = 1 dan foydalaning. 7.15. 1) y = %(ﬁ -C);2) y=x?+Cx%

3) y=sinx+C- tg%. 7.16. y = Co);x +1.7.17. ¥(0) = 1 shartni gqanoatlantira-
digan yechim mavjud emas.
VIII bob

83.3-4=12.8.4.8;6.8.5.24.8.10. A; - 45 =7-6-5-3-2-1=1260. 8.18.

Cy, =4845.8.19. C; =10.8.20. Cj, - C}, =26400.8.21. C},.8.28. 1) k=k, +k,+
+k,=4,k=0,1,2, 3 (k, k,, k,) kortejlarni tuzamiz: (4, 0, 0), (0, 4, 0),
0, 0, 4), (3,1, 0), (3, 0, 1), (1, 3, 0), (1, 0, 3), (0, 3, 1), (0, 1, 3),
2,2,0), (2,0,2), (0,2 2),,1,2),d,2 1), (2, 1, 1). Yoyilmada jami
15 ta had bor. Hadlardan ixtiyoriy birini, masalan, (2, 1, 1) kortejga
mosini topamiz. Uning koeffitsiyenti: P(2, 1, 1) = (kl)/(k! - k,! - k!) =
= (41)/(@2! - 1! - 1!) = 12. Izlanayotgan had 12a%bc ko‘rinishda bo‘ladi.

8.31. C¥=(12)/(8!-41)=(9-10-11-12)/(1-2-3-4) =495 va sh.o*. 8.32. 3) C; - 10L.
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8.37. C2-C3-5!=7200.8.38. C3 - C! - C;.8.39.9-91.8.40. C; - C; - 6!. 8.46. P,=
=51=120. 8.47. P(2,2, 1, 1, )= (7)/(2!- 2! - 11- 11 11) = 1260. 8.48. 9*. 8.49.

Cy - C - C - €5 .8.53.84.8.55. A% = 982080.
IX bob

9.8. {4, A, A,, A, A, A, A, A, A, A, A}, bunda A, — gerb / marta
tushdi. 9.19. 1) AUB=3; 3) ANB=3 yoki A=J; 4) A=B. 9.20. Yo‘q. 9.24. 2)
K;7) M. 9.31.0,77. 9.39. A=(ANB)U(ANB), bunda ANBva ANB bogliq
emas. P(A) = P(ANB) + PCANB) va shart bo‘yicha P(ANB) = P(A) - P(B)
bo‘lganidan P(ANB) = P(A) — P(ANB)= P(A)—- P(A)- P(B)= P(A)-(1- P(B)) =
= P(A)- P(B). 9.41. Ko‘rsatma: P(ANBUC)+ P(BNAUC)+P(CNAUB) ni
hisoblang; 4) P(4,NA,NA,) = P(A,) - P(4,)) - P(4,) =0,7-0,6-0,6 = 0,252. 9.43.
P(ANBNC)=P(A)- P(B)- P(C)=0,9-0,8-0,7=0,504. 9.45. A, — «birinchi bo*-
lakni ikkinchi bo‘lak bilan birlashtirish»ga qolgan 2n — 1 ta bo‘lakdan
bittasi imkon beradi, demak, P(4)) = 1/(2n - 1); A, — «k- bo‘lakning golgan

2n - (2k - 1) tasining bittasi bilan ulanish ehtimolligi P(4,) = 1/(2n -
- (2k — 1)). O‘zaro bog‘liq hodisalar ehtimolliklarini ko‘paytirish formulasi

1+ 1 11___ 1
2n-1 2n-3°7"3 1 9997...31"°
9.49. P=0,4-0,4-0,4-0,6=0,0384.9.70. Ko‘rsatma: n=60,x_ =7,x =1,

A= % =0,1.9.71. B~6536'03", (B )~ 17,9.9.83.2) (Cl, + Cly)/ C% =48/95.
9.85. A — «uch otishda kamida biri nishonga tegdi» ehtimolligi P(4) =1 -
—¢*=0,8, bundan ¢= /02 = 0,5848.9.86. P=1-0,2-0,3-0,4-0,5=0,88. 9.87.

bo‘yicha izlanayotgan ehtimollik: P =

2-1
n=5m>2,p=006,¢=04, P(m>2)=1-P(m<2)=1- ZOPS(m):l—PS(O)—

-P(1)=1- C{p°¢ - Clpg*=0912.

X bob
0
a, 4p a3 G4 4 0
10.1.  |ay a, ay ay as|. 10.2. A=(1 1 1 1), B= ol - 10:3.
a3 4y Gy Gy s 0

C:(3 333 3j.10.4.1)(3 55 9:D(1 =33 6):3) (4 51 8 63);

44444
4) (-4 -3 -23 -17). 10.5. 10.7. 1) [‘22 ? ‘9‘);

—
[
—_—



5 3 B
3 3
2)(_4 2 9j;3)(—10 8 oj;4)(—3 4 —4)_10.9.1) 7% 0 *%-
4 -3 3 2 12 2 7 14 23 ) 117
3 3 3
. 5 5 1 -3 11 -38
,.aVJuemas...)00_1’)001—2’
0 0 0 1
1 1 1 1
4 4 4 7
11 _1 _1
6) 411 41 14 411 . 10.30. 1) (2 _23), Ko‘rsatma: tenglamaning
rE A S 0 8
1 1 1 1
4 4 "4 %

-1
har ikki gismini ham G ;] matritsaga chapdan ko‘paytiring; 4) ko ‘rsatma:

-1

1 2 -3
tenglamaning har ikki gisminiham [0 1 2 matritsaga o‘ngdan ko‘paytiring.
00 1

10.32. 1)x1=2, X, = 1, x3:3; 2y x=y=2z2=0; 3) x1:3’ X, = 1, x,=1;
4) X:yZZ:0~ 5)X:3%,y:%’ Z= 1% 6) xl:x2:x3:0' 7) xl :3’ x2:_4,

x=-1,x,=1.8) x=x,=x,=x,=0.9) x, =x,=x, =x, =x,=0. 10) x,=2, x, =0,
x,=-2, x,=-2, x;,=1. 10.41. 1) (1; 12; 16); 2) (1; 2; 3; 0). 10.42. 1) y =x, +

+2x, +3x,.2) 0-x, + % ‘X, +x,. 10.43. 1) Yo‘q. 2) Ha. 10.44. 1) Faqat bir xil

usulda yoyish mumkin. 2) Faqat bir xil usulda yoyish mumkin. 10.49. 1)
(2; 1; 1). 3) (3; 0; 0). 5) (1; 2; 3).
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10.
11

12.
13.

14.
15.

16.

17.

18.
19.

20.

21.

22.

23.
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MUNDARIJA

T34 1111 11 I 3
Ibob. TRIGONOMETRIK FUNKSIYALAR

1- §. Sonli argumentning trigonometrik funksiyalari .........cccceorvueiirvneiennnnnes 4

1. Burchaklar va yoylar (4). 2. Burchak va yoylarning radian o‘lchovi.
Koordinatali aylana (8). 3. Sonli argumentning sinusi, kosinusi, tangensi
va kotangensi (12). 4. Trigonometrik funksiyalarning davriyligi (18). 5. Sinus
va kosinus funksiyalarning xossalari (20). 6. Tangens va kotangens
funksiyalarning xossalari (25).

2- §. Trigonometrik funksiyalarning grafiklari .......c.ccccovieiiniinieniinninnnanee. 29
1. Sinus va kosinus funksiyalarning grafigi (29). 2. Sinusoidal tebranishlar
(32). 3. Tangens va kotangens funksiyalarning grafigi (33).

3- §. Qo‘shish formulalari .........ccceeeiieniieniiiniireiieiieeiieeereeecrencrncraccenenns 35

1. Ikki burchak ayirmasining va yig‘indisining kosinusi va sinusi (35).
2. Ikki burchak yig‘indisi va ayirmasining tangensi va kotangensi (37).
3. Keltirish formulalari (39). 4. Ikkilangan va uchlangan argumentning
trigonometrik funksiyalari (41). 5. Yarim argumentning trigonometrik
funksiyalari (44). 6. Trigonometrik funksiyalarni yarim argument tangensi
orqali ifodalash (46). 7. Trigonometrik funksiyalar yig‘indisini ko‘paytmaga
va ko‘paytmasini yig‘indiga aylantirish (47). 8. Garmonik tebranishlarni
go‘shish (51).

4- §. Trigonometrik tenglamalar va tengsizliKlar ..........cccoeeereeiieniiennienncnnns 53

1. sina = m ko‘rinishdagi eng sodda tenglama. Arksinus (54). 2. cosa.=m
ko‘rinishdagi eng sodda tenglama. Arkkosinus (57). 3. tgo=m va ctgo.=m
ko‘rinishdagi eng sodda tenglamalar. Arktangens va arkkotangens (61).
4. Tenglamalarni yechishning asosiy usullari (63). 5. Xususiy usullar (66).
6. Universal almashtirish (72). 7. Trigonometrik tenglamalar sistemasi (74).
8. Trigonometrik tengsizliklarni isbotlash (75). 9. Eng sodda trigonometrik
tengsizliklarni yechish (77). 10. Trigonometrik tengsizliklarni intervallar
usuli bilan yechish (81). 11. Trigonometrik funksiya giymatini taqribiy
hisoblash (83).

5- §. Teskari trigonometrik funksiyalar.........ccccoeeeeiieniiniiniiniiniieiieecennennne. 84

1. Arkfunksiyalar va ularning asosiy xossalari (84). 2. Arkfunksiyalar
gatnashgan ayrim ayniyatlar (89). 3. Teskari trigonometrik funksiyalar
gatnashgan tenglamalar va tengsizliklar (91).

II b o b. NOSTANDART TENGLAMALAR, TENGSIZLIKLAR VA
ULARNING SISTEMALARI

1- §. Nostandart tenglamalar ..........cccceeeveueiiieniiineiiiiueiciinicniaiereasenennes 98
2- §. Nostandart tengSizlKIar .........ccoceniniiniieiiiiiiiiieeiceceeceeeeecencenens 102



3- §. Nostandart sistemalar ..........ccccceuiieiiniieiieiieieieeereernceeeceeceecrecsnnnns 107
III b o b. SONLI KETMA-KETLIKLAR VA ULARNING LIMITI
1- §. Cheksiz sonli ketma-KethiKlar ..........ccccoeiieiieiiniiniieiiniiniieicecencennnnns 111

1. Ketma-ketlik tushunchasi (111). 2. Chegaralangan ketma-ketliklar (114).
3. Monoton ketma-ketliklar (117). 4. Progressiyalar (120).

2- §. Ketma-kethikning Hmiti .....ccoueeeiiniiniinieiiniiiiiicieieerncreeeeceecnnens 113

1. Ketma-ketlikning girqgimi. Cheksiz kichik ketma-ketliklar (126). 2. Cheksiz
kichik ketma-ketliklar haqidagi asosiy teoremalar (128). 3. Cheksiz katta
ketma-ketliklar (131). 4. Ketma-ketlikning limiti (133). 5. Limitlar haqida
asosiy teoremalar (136). 6. Monoton ketma-Ketlikning limiti haqidagi
teorema (140).

IV b o b. FUNKSIYANING LIMITI VA UZLUKSIZLIGI
1- §. Funksiyaning lmiti ......ccceeeeeiieiiniinnieiiiiiiiniiniieiieccrciesienrescececcnnns 143

1. Funksiyaning nuqtadagi bir tomonlama limiti (143). 2. Funksiyaning
nuqtadagi limiti (148). 3. Funksiyaning nuqtadagi limiti hagidagi asosiy
teoremalar (152). 4. Funksiyaning cheksizlikdagi limiti (156). 5. Funksiya
grafigining asimptotasi (160).

2- §. Funksiyaning uzluKSizligi .......cccceeeueeeniereiieiieniienieenieenceenerencennnnnn. 163

1. Funksiyaning nuqtada uzluksizligi va uzilishi (163). 2. Funksiyaning
oraligda uzluksizligi (169). 3. Ajoyib limitlar (173).

Vbob. HOSILA
1- §. Funksiyaning hosilasi va differensiali ..........ccccoovueiervniirinieieninnnnnes 177

1. Funksiya orttirmasi (177) 2. Funksiya hosilasi (178). 3. Funksiya differensiali
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