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KIRISH

Hozirgi kunda ilmiy-texnika taraqqiyoti sharoitida oliy o’quv yurtlarida
yugori malakali mutaxassislar tayyorlash borasida tabiiy fanlar, jumladan
matematika faniga katta ahamiyat berilmoqda.

Umumiy muhandislik maxsus fanlari ana shu fanlar asosida qurilib, bu kurslar
mutaxassis 0’zining amaliy faoliyatida zarur bo’lgan bilimlarni egallashga imkon
beradi.

E’tiboringizga havola qilinayotgan mazkur o’quv qo’llanma oliy o’quv
yurtlarining muhandis-texnik mutaxassisligi bo’yicha tasdiglangan oliy matematika
kursi o’quv dasturining CHiziqli algebra, CHiziqli tenglamalar sistemasi, Vektorlar,
Analitik geometriya elementlari va differensial hisob elementlari asosida tuzilgan.

O’quv go’llama 6 ta bobdan iborat bo’lib, har gaysi bob uchun gisgacha
nazarity ma’lumot bayon qilinib, bob so’ngida misol va masalalar berilgan. SHu
bilan birgalikda talabalar mustagil ishlashlari uchun har biriga alohida variantlar
berilgan. (Bunda talabaning guruh jurnalidagi nomeri uning uchun variant nomeri
bo’lishi mumkin.)

Bu wuslubiy qo’llanma texnika oliy o’quv yurtlari talabalari uchun

mo’ljallangan.
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CHIZIQLI ALGEBRA

1-§. Matritsalar va ular ustida amallar.

1-ta’rif. Sonlarning m ta satr va n ta ustundan iborat to’g’ri to’rtburchak
shaklida, jadval ko’rinishida yozilishi

mxn 0’lchovli matritsa deyiladi va
quyidagicha belgilanadi:
aiq aiz ... Qqn
A=| % f2z- Gon (1)
Am1 Am2 -~ Amn

yoki A = (a;;),i =1,m;j = 1,n.

Bu yerda m satrlar soni, n ustunlar soni.

Bu matritsadagi a;;, ({ = 1,m;j = 1,n) sonlar uning elementlari deyiladi.

2-ta’rif. Agar m = 1 bo’lsa, satr matritsa; A = (11 @12 - Q1pn), agar
aiq
n = 1bo’lsa, ustun matritsa; 4 = | %21 deyiladi.

Am1

3-ta’rif. Agar m = n bo’lsa, kvadrat matritsa, n uning tartibi deyiladi.
A1 A1z -

A1n
A — a21 a22 aZn (2)
an1 Ap2 - Ann

Kvadrat matritsaning a,4, a,,, ... ,any €lementlari joylashgan diagonal bosh

diagonal, a;,, a,,_1, -.., a1 €lementlari joylashgan diagonal yordamchi diagonal
deyiladi.

4-ta’rif. Bosh diagonal elementlari noldan fargli, qolgan elementlari nolga
teng bo’lgan matritsa, diagonal matritsa deyiladi.

a; 0 ... O
A=| 0 Gz D ®
0 0 .. Aann

5-ta’rif. Bosh diagonal elementlari 1 ga teng bo’lgan diagonal matritsa, birlik
matritsa deyiladi va E harfi bilan belgilanadi.



alz nnn
ayy ..

1 0 0
=0 1 .0 4)
0 0 .. 1
Agar a;; = aj; bo’lsa, matritsa simmetrik deyiladi.
aiq A1n bi1 b1z . bip
A=| % 9n | pg B=| D21 baz- D2n | matritsalar berilgan
Am1 Amn b1 bmy ... byn
bo’lsin.

Ay o

6-ta’rif. Agar A va B matritsalarning o’lchovlari o’zaro teng bo’lsa, ular
nomdosh matritsalar deyiladi.

7-ta’rif. A matritsaning har bir a;; elementi V matritsaning unga mos b;;

elementiga teng bo’lsa, bu ikki nomdosh matritsalar teng deyiladi va A = B kabi
yoziladi.

Fagat nomdosh matritsalargina teng bo’lishi mumkin.
Nomdosh bo Imagan matritsalar umuman tengmas deb hisoblanadi.

Matritsalar ustida quyidagi amallarni bajarish mumkin;

a) matritsani songa ko’paytirish;

b)matritsani matritsaga qo shish (ayirish);

c)matritsani matritsaga ko paytirish;

a) matritsani songa ko’paytirish;

Biror matritsani songa ko paytirish uchun, uning har bir elementi shu songa
ko paytiriladi, ya’ni;

Am1

Ain

@an | matritsava A —ixtiyoriy son berilgan.

amn

ayp ... Qin Aay; Aaqyp ... Aag,

faze G = | A Atz Al 5)
Am2 - Omn Aaml Aamz Aamn

b) matritsani matritsaga qoshish ( ayirish);



Ikkita nomdosh A va B matritsalarning yig'indisi deb, elementlari
quyidagicha c¢;; = a;; + b;j, (i = 1,m;j = 1,n) aniglanadigan o’sha o’lchamli C
matritsaga aytiladi, ya’ni; C = A+ B

Ikki matritsalarning ayirmasi ham ularning yig indisi kabi aniglanadi va C =
A — B kabi yoziladi.

Matritsani matritsaga o shish, ayrish va songa ko paytirish amallari chizigli
amallardir.

8-ta’rif. A matritsani satr elementlarini ustun, ustun elementlarini satr
ko’rinishda yozilishi uni transpornirlash deyiladi va AT bilan belgilanadi.

s) Matritsani matritsaga ko paytirish.

O9-ta’rif. m X k o’lchamli A matritsaning k X n o’lchamli B matritsaga
ko'paytmasi deb, mxn olchamli shunday C =(c¢;) (i=1m;j=1n)
matritsaga aytiladiki, uning ¢;; (i =1,m;j = 1,n) elementi A matritsa i-satri
elementlarini B matritsa j - ustunining mos elementlariga ko paytmalari yig indisiga
teng, ya’'ni

Cij = Qi1b1j + Qiabaj + -+ + Qi by (6)
Umumiy holda, AB # BA. Agar AB =BA bo'lsa, u holda A va B

matritsalar kommutativlanadigan yoki o'rin almashinadigan deb ataladi.

Misollar.
2 =3 (2 -3 6 , N
1. Agar A = ( 1 0 ) va B = (0 3 5) bo’lsa, 2A + B ni toping.
_(5 -2 -3 _ (12 -3 6 , .
2.AgarA—(0 _1 O) va B—(O 3 0) bo’lsa, A + 3B ni toping.
0o 2 =3 (2 =3 0 , _ R
3. Agar A = (3 _11 10) vabB = (0 _1 5) bo’lsa, A — B ni toping.
2 4 3 -1
4. Agar A = (2 —1) va B = (0 5 >bo’lsa, A + 3B nitoping.
0 1 6 7
0 1 6 —2
5,AgarA=|2 —-1)va B=|0 5 |bo’lsa, 54— B ni toping.
0 4 0o 7



1 -2 0 0o 4 2
6.Agar A=|3 2 —-1)va B=|(—-4 -3 1|bo’lsa, A+ 2B nitoping.
3 6 -6 3 6 7
1 -2 0 0o 0 2
7.Agar A=|3 7 —-1)va B=|-2 -3 1 | bo’lsa,34 — B nitoping.
3 0 -1 3 -1 10
1 3 0 4 2
8. Agar A = (7 —1) va B= (—4 -3 1) bo’lsa, A + B ni toping.
3 6 3 6 7
1 -2 0 1 1
9. Agar A = (3 2 —1) va B = (1 —1) bo’lsa, 54 — 2B ni toping.
3 6 -6 0 4

10

11.

12.

13.

14,

15.

16.

17.

1 -2 0 1
Agar A=13 1 — va B=| 3 | bo’lsa, —A + 2B ni toping.

-5

A= ( 1 4) va B = (_6 (1)) gateng. A- B nitoping.

_(0 4 (1 2 4 _ .
A= (_5 1) va B = (0 c _2) gateng. A- B nitoping.
1 2
A= ( 3 1) va B = (3 —4) gateng. A- B nitoping.
-3 0
0 -2
5 4
A= (3 —6) va B = (_1 1) gateng. 24 - B ni toping.
4 0
0 1
3 0
A= (1 —1) va B = (1 4 8) ga teng. -34 - B ni toping.
7 0 0
0 1
1 3 8 0 2 1
A= (—5 -2 —1) va B = ( 3 2 0) ga teng. A - B ni toping.
0o 1 3 -1 2 0
1 1 4 1 2
A= (—5 0 —1) va B = (3 5 )ga teng. A - 2B ni toping.

0 1 O 0 —6



1 3 7
18.A=<1 —7 —1>vaB=(1 2
70

0 1 4

4

6) gateng. 34 - B nitoping.

1 3 5 6
19. A={0 -2 3|vaB=|3] gateng. 7A- B ni toping.

0 1 3 0

0
200 A=2 3 1) vaB=(3

2 1
2 1) gateng. A- B nitoping.

-1 2 0

Mustagil yechish
C matritsa
(2 3

A= (1 2)’

¢ 1)

1. C =A"B—2BT,

2. C=ABT AT, A=(

uchun misollar.

ni toping:
B = (1 _11)
B = (i _23)

1 2 3 1 -2 —4
3. C=AB+44, A=<2 4 6), B=<—1 _2 —4).
3 6 9 1 2 4
4. C=A-BT 3B, Az(é i) Bz(z g)
5. c=ag-Ba’, a=("1 %), B=(} 3)
3 1 8 2
6. C=ATB— 4B, A=(2 4 3), B=<3>.
7 3 4 6
7. C=24TB—BAT, A=(i 3) B (g 111)
2 3 -1 1 0 5
8. C=(A+B)2B-A), A=(4 5 2), B=<0 1 3
10 7 2 -2 4
9. C=(B+AB)T, A=(§ ;) B=(1 ‘11)
0. c=w@-say, a=(% 1), =G )
11. C=B—A-AT, Az(i i 1 g) Bz(ig 3)
12.  C=(AB + BA), A=(2 ?) B=(% _31)
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13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

217,

28.

29.

C =ATB — 2BT,

C =24(A-B)T,

C =3B —BTAT,

C = ABT + A,

C=AT(B + A),
C=(A-B)BT,

C = (BT + A)3,

C =(A+3B)"B,
C =3A-2BTAT,

C = (A+3B7)B,

C = 2A(B — A7),

C =AT-B — 3B,

C = (AB — BA)T,

C =(A-2B)BT,

=G o= 5
4= o) 5=(5 %)
A:(i 121) B (421 g)

C D Y
4= ) 8= )
Az(—11 :i) Bz(é 421)

2 4 1 3 0 -1
C=(A+3B)(A+B), A=<5 1 —3>, B=<—5 2 1).

1 -3 -1



1 1 2 —1
30. C=(A+3B)BT, A=(3 4 2|, B=|-2
3

2
1
5 3 4 8

3
1]
2

1-ta’rif. Ikkinchi tartibli kvadrat matritsaga mos keluvchi ikkinchi tartibli

2-§. Determinantlar.

determinant deb, quyidagi belgi va tenglik bilan aniglanuvchi songa aytiladi:

|a11 aq2

= A11A9y — A1 A 1
Ayq a22| 1122 12421 (1)

Xuddi shunga o’xshash, uchinchi tartibli determinant deb, quyidagi songa
aytiladi:

aj1 Q12 Qg3
Az1 Az QA3
az1 Az Az3

—Aq13032031 — Q3032011 — A12021033. (2)

Bu “uchburchak qoidasi” deyiladi. Osonroq eslab qolish uchun hisoblash shaklini

7oA -8

2-ta’rif. Determinantning ixtiyoriy a;; (i = 1,n;j = 1,n) elementining

= (4110220433 T A12033031 + 021032013 —

keltiramiz;

minori deb, shu element turgan satr va ustunni o’chirish natijasida hosil bo’lgan,
tartibi bittaga kamaygan determinantga aytiladi va M;; (i = 1,n;j = 1,n) bilan
belgilanadi. Determinant a;; (i = 1,n;j =1,n)  elementining algebraik
to’ldiruvchisi A;; = (=) M;; formula bilan aniglanadi, ya’ni u minorning
ishorasini aniglaydi. Bu formula n > 3 bo’lgandagi determinantlarni tartibini
pasaytirib hisoblashda qo’llaniladi.
Xosalari.

1°. Agar determinant transpornirlansa, uning qiymati 0’zgarmaydi.

2°. Agar determinantning ixtiyoriy satr (ustun) elementlari nollardan iborat
bo’lsa, uning qiymati nolga teng bo’ladi.

3% Agar determinantning ixtiyoriy ikkita satr (ustun) elementlari o’rinlari

almashtirilsa, uning giymati garama-qarshisiga o’zgaradi.

12



4%, Agar determinantning ixtiyoriy ikkita satr (ustun)i bir xil elementlardan
tashkil topgan bo’lsa, uning qiymati nolga teng bo’ladi.

59. Determinantning ixtiyoriy satr (ustun) elementlaridan umumiy
ko’paytuvchini determinant belgisidan tashgariga chigarish mumkin.

6° .Agar determinantning ixtiyoriy  ikkita satr (ustun) elementlari
proportsional bo’lsa, uning giymati nolga teng bo"ladi.

7°.  Agar determinantning biror satr (ustun) elementlari ikkita
go shiluvchining yig'indisidan iborat bo'lsa, u holda bu determinant giymati
quyidagi ikkita determinantlarning yig indisiga teng bo’ladi, ya'ni

a1 by

A= a1 A+ by
a; by

a1 Az + by

_|a11 a12|
Q12 Az

8%. Agar determinantning ixtiyoriy satr (ustun) elementlari biror songa
ko paytirilib boshga satr (ustun) elementlariga qo’shilsa, uning giymati
0 zgarmaydi.

90, Determinantning giymati ixtiyoriy satr (ustun) elementlarini ularning mos

algebraik to’ldiruvchilariga ko paytmalari yigindisiga teng bo ladi.

A1 Q12 - Qin
a21 a22 aZn
|A| = “N=aii A +ain Ao+ -+ a.. - A;
a, Q.. Qap i1 i1 i2 i2 in “in
anl anz ann
yoki
a;; QA - A1j o Gan
Al = |@21 @22 = G2j v el A g b Ay et gyt A
ol e e | T Q1 Agj T Ay 2j Aon " Azn
an1 Apno . anj e Apn

Bular determinantning tartibini pasaytirib hisoblash formulasi deyiladi.

10°. Determinantning ixtiyoriy satr (ustun) elementlarini boshqga satr (ustun)
elementlarining algebraik to’ldiruvchilariga ko paytmalari yig’indisi nolga teng
boladi.

13



N WUl =

Misollar.

Determinantlarni hisoblang.

-4 3 —4_,
NE: 2. |0 - |_.
b —7 4. sin x cosx| —7
2C coSX Sinx
1 0 3
T T = 6. -4 0 1|=?
4 g 2 2 5
3 3 2 0 3
0 1|=? 8. |0 3 1]|=
2 0 2 1 =2
1 6 1 2 3
1 1| =? 10. |0 7 1| =?
0 5 1 0 5
0 O sinx 0 —cosx
—4 10 0] =? 12. 0 1 0 =7?
2 5 cosx 0 sinx
2 0 5 2 0
-3 1 11]=? 14.1-3 1 11| =?
-20 -3 -1 -2 0 1
1 6 13 2 0
1 1| =? 16. |0 1 1|=?
-2 0 5 -2 0 5
a a sinx 0 0
b b|=? 18. | -3 tgx O0Of=?
0 1 -1 0 2
0 1 1 2 3
1 1 |=? 20. [-3 -1 =2|=?
0 e™* -2 0 =2

Determinantlarni tartibini pasaytirish usuli bilan hisoblang.

2 4 1 0 2 1 5
-7 0 2|_, 2 5 -1 0 2|_,
-2 1 ol 13 -1 1 0] °
-5 0 0 4 -5 0 0



-1
-1 =?
15

1
-1

S NO

<t O
2_0

N O M

0
3 0

5 7 8
2 0
-

CcoSX
sinx
=7

2

0
-1 2 6

1

-5 1 2
-5 0 3
-5 2 0

7 -1 1 0

_2|=?

6

—4

—18

2

0

2
—COSX

sin x

1
6
2
0

12.
4,

=7

—2

6
Determinantlarni hisoblang.

—4
0 1 —4
-1
Mustaqil yechish uchun misollar.

n NO

<t O
20_

— (N LN

a). Ikkinchi tartibli determinantni hisoblang.

5 0 1
5 0 0
3 —4 0 5
0 0
2 5 0
4

—5 0
4 5
0|=?

|=?

| =2

—4
—4
-8

a b
c

d

2
2
2
-5
2
3

6
0

13.
1.
2.
3.



10.

11.

12.

13.

14.

15.

16.

17.

18.

N ON N ODN

N = OO

S W vl

_ W

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

4,

2 3

N O N O
Ul = W S -

-1 1| =?
2 5



=?

=?

=7

—2
—2

-3 1

-2 0

—2
-2

-3 1

-2 0

-2
-2

11
-3 1
-2 0

-2
—2

-3 1

-2 0

=7

=7

5 =2

-3

1 -2

-3

=7

=?

-2
—2

11
-3 0

-2 0

10

—2
-2

-5 1

-2 0

=?

=?

—12

-3 1

10

-3 11 -2
—2

—2

=7

3
—2
-2

2

1
-1 7

-2 0

20.

21.

22.

?

0 7 1
0 0 5

10.

23.

?

0 O
-4 10 O

3

5

2

0

11.

CcoSX
0
sinx

0
1

sinx

24,

?

0
—cosx O

25.

?

0

2

23

-3 -1

—20

12.

13.

26.

?

2
-3 1 11

-2 0

0

14.

27.

=?

28.

=7

12

1

13

1 21

0

15.

16.

29.

sinx

30.

17



c). Determinantlarni tartibini pasaytirish usuli bilan hisoblang.
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1 1 4 1 3 2 3 2
1 4 o0 1f_, -1 =7 0 2|_
O I 2515 5 1 4|7
2 =5 0 0 -2 0 0 1
3 2 05 2 0 -1 0
-1 =7 0 2{_, 0 -7 -3 -1
20.3_230. 26.3_2_207
2 -5 20 2 =5 0 3
1 2 4 -5 3 2 4 5
1 -7 0 2|_, -1 -7 0 2 |_
o2 10 A R R
2 =5 00 2 0 0 -3
0 2 -2 5 1 2 4 -1
5 8 0 2|_, 0 -7 0 2
213 -1 1 0 2813 2 1 0|7
4 -5 0 O 2 0 0 7
1 2 25 2 1 4 5
2 =7 0 2|_, 1 -7 0 1]|_
Pz 2 30 1o 21 o~
2 -5 0 1 2 -5 0 -2
2 3 4 0 3 2 0 -5
0 -7 0 2|_, -1 -7 0 =2|_
2413 0 1 o~ 30- 13 2 22 o T
0 -5 0 2 2 -5 2 0

3-§. Teskari matritsa.

1-ta’rif. Agar kvadrat A matritsa uchun AB = BA = E tenglik o'rinli bo’lsa,
u holda B matritsa A matritsa uchun teskari matritsa deyiladi.
A matritsaga teskari matritsa A~ kabi belgilanadi.

2-ta’rif. Agar A matritsaning determinanti nolga teng bo’lsa, X0S matritsa,
noldan farqli bo’lsa, xosmas matritsa deyiladi.

Teorema 1. A kvadrat matritsa teskari matritsaga ega bo’lishi uchun A
matritsa xosmas matritsa bo’lishi zarur va yetarli.

Teskari matritsa
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A11 A21 Anl
a_1(a, A A
A"l = m 12 22 n2
Ain Azq Ann
formula bilan topiladi.
Misollar

A matritsaga teskari matritsa A~! ni toping va AA™!

tekshiring:

2 -1 1 10
1A—(_7 2) 2. A (_7 2)
=3 -1 /3 -3

3.A—(_5 2) 4. A (2 4)
1 0 -1 3 2 -1
5.4=(1 —2 3 6.4=(0 3 0
4 1 -1 1 2 -2
1 -1 5 1 1 3
7.4=|2 4 0 8.A=[0 =2 —5)
3 -3 -1 1 4 3
1 -3 2 -1 0 1
9.4=(2 1 o0 10. A= 2 -2 0
3 1 2 1 3 4

Mustaqil yechish uchun misollar.

A matritsaga teskari matritsa A~ ni topingva AA™1 =

tekshiring:

1"12(—27 ;) 5.A=(1 —22
o 4 1

2. 4= (—7 2) 3 2

6. A= (7 3

3. A= (_35 ‘21) 1 2
1 -3
4.A=(§ 2) 7-A=(§ _43

(1)

= A"1'A = E ekanini

A~1A = E ekanini

)

-1
3
-1

)

5
0
-1

-1
0
-2

)
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)

1
4

0
-2 0
3

4
20, A=1|2
1

3
-5
3

1
-2
4

1
8. A=12
1

9.,4:(
to. 4=

)

-3 2
4
1

1
2
3

)

1
4

0
-2 0
3

1
2
1

0 1

11. A

-7 2

1

25.A=<

-5 0
-7 2

12. A

_(7 -1
-5 -2

13. A

-1
0
-2

-2

3
1
1

)
)

3
-5
3

3
2

(
e
e
e

26. A

1 3
2 4

1¢A=(

5
0
-1

-3
—4
-3

1
2
3

B
)

-1

-1
-2
1

1
-1
4

(
oo
e
o
o0

15. A

)

1
-2
4

0
—2
1

-1
0
1 2 -2

0 2
7 3

)

-3 2
4
1

0
2
-3

)

-3
1
-3

1
2
3

0
-5
3

1
-2
4

1
1
1

0
2

-3 2
4
1

1
—2
3
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4-§. Matritsaning rangi.

1-ta’rif. A matritsaning k-tartibli minori deb, bu matritsadan ixtiyoriy k ta
satr va k ta ustunni ajratishdan hosil bo’lgan kvadrat matritsaning determinantiga
aytiladi.

2-ta’rif. A Matritsaning rangi deb, uning noldan fargli minorlarining eng katta
tartibiga yoki matritsaning chizigli bog lanmagan ustun yoki satrlarining eng katta
soniga aytiladi va rangA kabi belgilanadi.

3-ta’rif. Quyidagi almashtirishlar, chizigli almashtirish deb ataladi:

a) ixtiyoriy ikkita satr (ustun) elementlarini o’rnini almashtirish;

b) ixtiyoriy satr (ustun) elementlarini biror songa ko’paytirib, boshqga satr
(ustun) ning mos elementlariga qo’shish;

c) fagat nollardan iborat satr (ustun) ni o’chirish;
CHiziqli almashtirishlar matritsa rangini o’zgartirmaydi. SHu sababli, elementar
almashtirishlardan foydalanib, matritsaning bosh diagonal elementlaridan (kvadrat
matritsa bo’lishi shart emas) pastdagi barcha elementlar nolga keltiriladi. Bu holda
matritsaning rangi bosh diagonaldagi noldan farqli elementlar soniga teng bo’ladi.

Misollar.Berilgan A matritsaning rangini toping:

_(1 2 _(1 -3
1a=(, %) 2.4=(2, 3)
_(0 1 (2 1
3.4=(; ) 4.4=(5, )
1 2 -1 1 2 3
5.4=(-2 0 3 6.A=-2 0 3
3 1 0 1 -2 -1
0 2 -1 3 4 1
7.A=(-2 0 3 8.A=(0 1 2
5 1 0 1 3 4
2 -2 —4 0 4 0
9.A=(-2 0 2 10.4=(-2 0 3
1 -2 1 0 -2 -6

22



)

-2 3
-1 1
-3 2

1
1

2
12.A=(-3 0
5

|
) e

0
-5 0

—10 20

17

11.A=<
13.A=(

15. A

)

2
-1 0

-1
—8
5

1 3
2 0
1 4

1 1
8 3

—4
—2
0

-3
0
-1

1
5
-2

3
-1 0
-3

1 0 1
1 2 3
-1 0 =7 0

16.A

-3
0

-2 3
-1 0

4

0
-3 0 3

3 4

1
2
2

0

1
-1

1

18. A

20. A

Mustagil yechish uchun misollar.

Berilgan A matritsaning rangini toping:

)
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CHIZIQLI TENGLAMALAR SISTEMASI

1-8.Chizigli tenglamalar sistemasi.

1-ta’rif. n noma'lumli m ta chizigli tenglamalar sistemasi deb,

( a11x1 + a12x2 i alnxn == b1
{ a21x1 + azzxz + -+ aann - b2

kamlxl + Apaxy + 0+ Xy = by

ga aytiladi. Bu yerda a;; (i - satr, j - ustun, i =1,m;j =1,n), b; (i =1,m) lar
berilgan sonlar bo'lib, a;; lar sistemaning koeffitsiyentlari, b; (i = 1,m ) - lar esa
ozod hadlar, x; (i = 1,m) - lar o zgaruvchilar yoki noma'lumlar deyiladi va ular
ixtiyoriy giymatlar qabul giladilar.

2-ta’rif. Agar (aq,ay,...,a,) sonlarni (x;,x,,..,x,) lar o'rniga mos
ravishda go yganimizda (1) sistemaning har bir tenglamasi to g'ri sonli tenglikka
aylansa, u holda (a4, a5, ..., a,) vektor berilgan sistemaning yechimi deyiladi.

3-ta’rif. Agar (1) sistemaning yechimi bo'lsa, u birgalikda; yechimi
bo'Imasa, birgalikda emas; fagat bitta yechimi bo’lsa, u aniq sistema; cheksiz ko'p
yechimi bo’lsa, u anigmas sistema deyiladi.

4-ta’rif. Agar b; (i = 1,m ) ozod hadlarning kamida bittasi noldan fargli
bo’lsa, bir jinsli bo’lmagan tenglamalar sistema deyiladi.

5-ta’rif. Agar b; (i = 1,m) ozod hadlarning barchasi nolga teng, ya’ni

A1 X1 + a0 + -+ aypx, =0
Ay1X1 + AypXy + -+ Aypxy, =0

A X1 T AmaXo + 0+ QX = 0
bo’lsa, bir jinsli tenglamalar sistemasi deyiladi.
Teorema (Kroneker — Kapelli teoremasi)
(1) sistema birgalikda bulishi uchun uning asosiy A va kengaytirilgan B

matritsalarining ranglari teng bo lishi zarur va yetarlidir.

A1 Q12 - Qi a1 Ay .. Qun by
Buyerda, A=| %1 @22+ O2n | p_|d; Qz.. Qa2n b,
Am1 Am2 - Omn Am1 Am2 -~ Amn bm



(2) sistema x; = x, =--=x, =0 yechimga ega. Demak, har gachon
birgalikda bo'ladi. Yuqoridagi yechim - trivial yechim bo'lib, amaliyot uchun
notrival yechimlarning mavjud bo’lishi muhim ahamiyatga ega.

Teorema. Agar (2) sistemaning rangi r uchun 0 < r < m tengsizlik o’rinli
bo’lsa, u holda sistema notrival yechimga ega bo ladi.

2-§.Chizigli tenglamalar sistemasini yechish.
1.Kramer usuli.

Ikki noma’lumli ikkita chizigli tenglamalar sistemasi:

{a11x1 + ag,x, = by
Ap1X, + Az2%; = by

Uning asosiy determinant A= |Z; Z;ﬂ +0 bo’lganda yagona yechimga ega va
Kramer goidasi bo’yicha quyidagi formulalar bilan hisiblanadi:

=[‘111 b,
’ 2 laz; by

b, ay,

A
—1 = —xz =
) Xp = buyerda A, b, ay

] lar yordamchi

determinantlar deyiladi.

Agar A= 0 vashubilanbirga A, ,A,, lardan hech bo’Imasa bittasi noldan fargli
bo’lsa, sistema yechimga ega bo’lmaydi.

Agar A=A, =A, =0 bo'lsa, u holda sistema cheksiz ko'p yechimga ega
boladi.

Uch noma’lumli uchta chizigli tenglamalar sistemasi berilgan;

ap1X1 + X, + Az3X3 = b,

{allxl + aj,x; + ag3x3 = by
a31X; + 33X, + az3x3 = b3

Uning asosiy determinanti

a1 aq2 Qg3
a1 Az QA3
az1 Az A3z

A= =0

bo’lganda yagona yechimga ega bo’lib, u Kramer formulalari orgali quyidagicha

A A A

hisoblanadi.
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Bu yerda

by a;; ag3
b, aj, ay;
bs; as; as3

a;1 by ags
azy by aps
az; bz ass

a;; Qi by
ap; Qyp by
dz; QAzy b

Ax1= AV ) Ax3:

, =

Agar A= 0 va shu bilan birga A, ,A,,, Ay, lardan hech bo’lmaganda bittasi
noldan fargli bo'lsa, sistema yechimga ega bo’Imaydi.
Agar A=A, = A,,=A,,= 0 bolsa, u holda sistema cheksiz ko'p yechimga ega
boladi.

2.Gauss usuli.

n tanoma’lumli n ta chizigli tenglamalar sistemasini n ning yetarlicha katta
giymatlarida Kramer goidasi bilan yechish bir nechta yuqori tartibli determinantlarni
hisoblashni talab etadi. Shuning uchun ularni Gauss usulidan foydalanib yechish
magsadga muvofig. Bu usulda noma’lumlar ketma-ket yo qotilib, sistema
uchburchak shaklga keltiriladi. Agar sistema uchburchaksimon shaklga kelsa, u
yagona yechimga ega bo ladi va uning noma’lumlari oxirgi tenglamadan boshlab
topib boriladi. Sistema cheksiz ko'p yechimga ega bo'lsa, noma’lumlar ketma-ket
yo-qotilgach, u trapetsiyasimon shaklga keladi.

CHiziqgli almashtirishlar bajarilayotganda;

a) Ayrim tenglamalar 0 = 0 ko'rinishga kelib qolsa, ular tashlab yuboriladi.
Bu hol sistemaning rangi m dan kichik ekanligini bildiradi;

b) Biror tenglama 0 = a (a # 0) ko'rinishga kelib qolsa, bu hol tenglama
birgalikda emasligini bildiradi. U vaqtda barcha hisoblar to'xtatilib “sistema
birgalikda emas™ deb javob yoziladi.

3.Matritsalar usuli.
n ta noma’lumli n ta chizigli tenlamalar sistemasi berilgan:

(allxl + alzxz + -4 alnxn - bl
{ a21x1 + azzxz + -4 aznxn = b2
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ai1 Q27 Qin by il
Bu yerda A = <a12 Y aZn) , B = b:2 X = 52
Ain  Anz** Ann by X,
Berilgan chizigli tenglamalar sistemasini matritsa ko rinishida
A-X=B
kabi yozish mumkin.

Agar A maxsusmas matritsa, ya ni detA #0 bo’lsa, u holda bu sistemaning
matritsa yechimi ushbu ko'rinishga ega bo'ladi: X = A1 - B.

Agar rangA = n bo’lsa, sistemaning determinant noldan farqli bo’lib , u yagona
yechimga ega bo’ladi; agar rangA <n bo’lsa , u cheksiz ko’p yechimga ega
bo’ladi .

Agar barcha b ozod hadlar nolga teng bo’lsa , tenglamalar sistemasi bir jinsli
deyiladi. Bunday tenglamalar sistemasida har doim rangA = rangB, shuning
uchun bir jinsli sistema birgalikda bo’ladi. Bir jinsli tenglamalar sistemasini x; =
0, x, =0,...,x, =0 giymatlar ganoatlantiradi, lekin A matritsaning rangi
noma’lumlar soni n dan kichik bo’lganda uning determinanti nolga teng bo’lib ,
sistema notrivial yechimga ega bo’ladi.

Misollar.
Quyidagi chizigli tenglamalar sistemasini Kramer formulalaridan foydalanib

yeching:

3x; —5x, + 3x3 = -3
1 { x1+2x; +x3=-1 J:(1,0;-2)
x1—7x2—2x3 =5
4x, +11x; = 8 J:(1;2;0)

2x1 + 3x, +4x3 =8
2 {
7x1 - 5x2 == _3

— X, + 5x3 = 10
3. {5x1+2x2—x3—25 j:(%;l;Z)
—x3=0
—4x, —2x3 =4
4. {le —5x, —6x3 =19 J:(4;1;-2)
31 +x; +x3 =11
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10.

11.

12.

13.

14.

15.

16

x1+2x2—X3=2
x1+4x2—ZX3=5

{xl + 4x2 - 3x3 = 10

{le - 3X2 + X3 =7

2x1 + xz - x3 = 3
x1—3x2 + ZX3 == _8

x1+x2—BX3=10

{2x1+x2—X3=3
X1+2.X3=_7

x1+x2_X3=3
3— 2x; = 4

{le+4xZ_X3 = 1

{xl + 4x2 - 3X3 = 10

X1+x2_2.X3 =3
x1+3x2 +X3=_2

—x1 + X, — 2x3 = —2
9 x1 + 2x2 - X3 = 1
le + xZ_X3 - 5

X1 +4x2_3X3 = 10
9 ZX1+xZ_X3=3

x; —3x,=5
{ 4xy+3x3 =18
5x; +2x, —4x3; =8
2%y — X +4x3 = —3
X1 +xy —4x3 =12
X1 +4x, —x3=9

X1 — 3%y +x3 =2
12x1 +x, —3x3 =9
4x; —x, =12
X1 —3X, —X3 =2
121 + x5, +x3 =0

3x; —2x, =12

Quyidagi tenglamalar sistemasini Gauss usuli bilan yeching:

x1—2x2+3X3=6

. le + 3x2 - 4X3 == 20
3x;1 — 2%y, —5x3 =6

4x1 + 2x2 + SX3 == _8

J:(-1;2;1)

9

19

J:yechim cheksiz ko’p.

19

J:yechim cheksiz ko’p.

10

j:(0;1;-2)

j:(2;-1,0)

j:(3:1;-2)

j:(3;0;-1)

J:(8;4;2)
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17.

18

19

20.

21.

22.

23.

24,

25.

26

27

28

29

X1 +3XZ - 8X3 = _18
xl_ng_ZX3 =0

{x1—9x2+2X3=14

le — Xy +2.X3 = _1

{xl+x2+3X3=_1

4X1+XZ+4‘X3=1

3x1 + 5x2 + 4X3 - —2

{ 3x1—3X2—X3=—3

<

4‘x1 - 2x2 + 3X3 - _13

3x1 + 4‘x2 + 2x3 == 0
le — X — 3x_3 = _6,5
X1 + 5x2 +.X3 = 3,5

3xX1 +x; —x3 = —2
X1 — 2x, +2x3 =11
4x; —x; +x3=9

X1_4‘xZ_2.X3 =7
3x1 +x, —x3 =16
_3x1 + 5x2 - 6X3 = _9

3xl+2x2_X3=4
X1 —3xy +2x3 =1
4x; —x, +x3 =6
X1+ 2%, +x3 =4
le_BXZ_x3=1
3x1_x2 =0
x1+5x2 +X3=—2
ZX1_4‘X2_3X3 =0
3X1+x2—2x3 =3

{3x1 +xZ - X3 = -2

4x; —x; +x3 =9

—X; +x; —x3 = —2
{x1—2x2+2x3=9
2xqy —3xy + 3x3 =11

X1 — 2Xxy +x3 =4
le +4x2 _ZX3 = —4

xl—x2+2x3=9
le _3x2 _3x3 - _2

{ 3x1 +2x, —x3=0

J:(1;-1;2)

J:(1;1;-1)

J:(0;2;-3)

J:(-2;1;0,5)

J:(1;-3;2)

J:(5;0;-1)

J:@

J:®



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Berilgan chizigli tenglamalar sistemasini matritsalar usuli bilan yeching;

|
;
|
E
i

x1+x2—X3=—2
X1_2x2+2xS=9
le_zxZ_ng =0

3X1+2x2+x3=5
2x1+3x2+x3=3
X1 +xZ+3.X3 =-1

X1+2x2_X3 =8
2x1+x2+5X3=8
3x1+2x2 +4‘X3 = 11

4x, —x, +2x3 =6
2x1+5x2—3X3 =7
x1+x2+2.X3=0

X1 + XZ - X3 1
2x1 + 8xy + 5x3 = =3
3x1 +9x, =0

2x1—x2—x3—2
3x1 + 4x2 - ZX3 — 6
_2x2+4X3=_2

X1+ x, +3x3=7
ZX1+6x2_x3 —2
31 +7xy +2x3 =9

x1 +x2—X3 —1
2x1+3x2—6X3 —2
_2x2+SX3 3

2x1_x2+3.X3—3
X1+3x2_2.X3—2
3x1 + 5x2 - 8x3 - 8

2x; —5x, =3
x1 +11x3 = —4
3x; —5x, + 11x3 = —1
5x1 —x, +3x3 =2
—X1 +3xy —2x3 =1
3x; +5x, —x3 =4

J:0

j:(2;0;-1)

j:(-1;51)

J:(2;0;-1)

ji(-3;1-1)

j:(1;0,5;-0,5)

J:yechim cheksiz ko’p

J:@

J:9

J:yechim cheksiz ko’p

J:yechim cheksiz ko’p

Bir jinsli tenglamalar sistemasini yeching.

x1—2x2+3X3=0
2x1+3x2—X3=0
x1+4x2—ZX3=0

J:(0;0;0)
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42.

43.

44,

45.

46.

47.

48

49.

50.

4x; —x, +3x3 =0
12x1 +3x, —5x3 =0
X1 — 2xy +4x3 =0
X1 —4x, +3x3 =0
3 X1 —X,—x3=0

3x; +3x, —4x3 =0

X1 — %X, +5x3=0
2x1 +3x, —x3=0
3x1 +2x, +4x3 =0

4x1_x2+3.X3 =O

le + 7x2 - 11x3 = 0

4x1+x2—3X3=0
x1_3xZ+4‘X3:O

3x1 + 5x2 - X3 = 0
le - 3x2 + BX3 == O
X1 + 8x2 - 4X3 = 0

|
|
{
{x1+2x2+x3=0
|
i
|

J: umumiy yechim (x; = —§x3; X, = 1§x3).
J:(0;0;0)
J:(0;0;0)
J: umumiy yechim (x; = —2§x3;x2 = 2§x3).

J: umumiy yechim (x; = 1§x3;x2 = 1%x3).

J: umumiy yechim (x; = 7x,; x3 = —9x3).

. . 5 6
J: umumiy yechim (x; = X3 X2 = 1Ex3).

J: umumiy yechim (x; = x3; x, = x3).

11

. . 12
J: umumiy yechim (x; = — X3 X = 1—9x3).

Mustagil yechish uchun misollar.

CHizigli tenglamalar sistemasini Kramer usuli, Gauss usuli va

matritsalar usuli bilan yeching. Yechimni tekshiring:

5x+3y—2z=0

2x+6y+5z=1
1.{

7x + 4y — 3z = 2.

—4x—-3y—5z=1

{3x+2y+32= —2
2.

5x+y—2z=3.

3.

2x+3y+z=0
7x +9y + 5z = -3
3x +4y+ 3z =>5.

x+2y+3z=3
3x+z=9
2x+4y+5z =6.
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5x+2y+3z=1
x+2y=1
3x+4y+7z=1.
x+2y+2z=10
2x+y—2z=1
2x —2y+z =2

S.

6.

4dx+z=1
6x + 2y + 5z = 2.

X+2y—z=2
8ix+3y—2z=3
x+5y+z=4.
6x +5y+2z=5
943x —2y+5z=1
4x — 3y + 7z = 2.

7

|
:
|
|

2y —z =12
10.{2x+y—22=15
—3x+2y+z=1.

2x+y—2z=5
11.{3x+y—22= 10

5x+y+z=>5.

4x+y =5
6x + 5y + 2z = 3.

3x+3y+2z=0,
13.{-5x—3y—-3z=7
—x+5y+z=1

3x+2y+z=-1
14.{ x+4z=1
5x +2y +6z=0.

—2x+y+8z=2
15.{5x+3y+2z=3
6x+y+z=1.

6x +2y+5z=2
16.{3x+5y—2z=1
4x +7y — 3z = 1.

x+3y+2z=-3
12{

7x + 5y +9z =3

2x+y+3z=6
17{
3x+ 3y +4z =10.

3y+z=12

2x+y+3z=-6
18{
4x + 2y + 5z = 3.

2x+3y+3z=-2
3x—4y—-5z=3
x+5y—z=1.

3x+2y+5z=7
2y +z=-1
7x+4y+3z=1.

—x+2y=6
2x+y+2z=7
xX+2y—3z=2.
—x+y+2z=3,
2x+y+3z=3
x+y+5z=8.

20.

21.

22,

23.45x+3y—-2z=0

7x+4y —3z = 2.

2x+2y+z=27
2x+y+2z=9
x—2y+2z=18.

—x+2z=1
2x+2y+z=4
x—3y+2z=—6.

x+4y—3z=2
3y—3z=1
4x + 5y —2z=0.

4x —2y+4z=7
3x+z=2
4x — 2y +z = 2.
2x +4y+3z=—4
x+4y =3
x—y+4z=2.

24,
25.
26.
217,
28.

of
|
;
:
:
:
|
|
|
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4x+3z=1 S5x+2z=3

6x + 2y +3z=-3 2x —3y—4z=1
29{ 30{
4x — 3y +z = 4. 3x —4y—2z=17.

Matritsali tenglamani yeching:

(o ()
s (3 ()
(42 -0

=

5 3 1 -8 3 0
8. X ( 1 -3 —2) = (—5 9 O).
-5 2 1 -2 15 0

9 7
11 7).
5 7



4 2 -1
5 3 -2
3 2 -1

2

s
e x(

10
8 |
-1

2 3
1 0)-X=
-1 1 0
2 3

1
2

-1 4 0
2 1

3
1

(26 20 18).

12 5
24 8|
8 3

-5
—-10 |- X
-3

3 2
2 6
1 2

- |

)-X=(2 3 13).

1
3
2

-3 1
-5 2
-7 3

(29 16 49).

o

12
2 ]
1

—4
1
—2

-1
—4

2
21, <1
5

-5 —4 2
~10]-X=(3 5|
1 -1 2

3 2
2 6
1 5

-
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6 -1 8 3 -2 1
25. -1 4 =-3]-X=[(0 2 3 ]
5 -1 7 -2 0 -1
-2 3 =2 2 4
26. -3 -1 0 |'X=[-1 4|
3 2 1 1 0
1 0 3 3 5
27. 3 —4 =1 X={7 1|
-4 3 =2 0 -3
-2 3 =2
28, X-<1 -1 1>=(_41 T
3 5 1
3 4 1
29. X-<—1 1 —1>=(4 4 3).
-1 0
3 7 4
6 3 1
30. X-[1 3 1) =(10 4 8).
3 1 1
Chizigli tenglamalar sistemasini yeching yoki birgalikda
emasligini isbotlang:
X1_3x2+4X3_x4=1 3x1+2x2—X3=1
1. {7.7(1 + 3x2 - SX3 + 5x4 == 10 6 x1 + 3x2 + ZX3 - 5
2x1 + 2x2 - BX3 + 2x4 = 3 ' le + 8x2 + SX3 - 11
4x1+2x2+X3:7 X1+x2=1.
2 f xl—x2+X3=—2 x1+6x2+3X3+X4=7
' 2x1 + 3x2 - BX3 - 11 7 { le - 5x2 + 4‘X4 = 3
\ 4X1+x2—X3=7. X1+2xZ_ZX3=6.
( xl—X3+x4:3 3x1+2x2—3x3+4x4=1
3 2x1+3x2—X3—X4=2 8 {2x1+3x2_2x3+3x4=2
' 5x; —3x, = —6 4x, + 2x, — 3x3 + 2x, = 3.

kx1+x2+x3+x4=2.

3X, +x3 —3x, =7
2X1 — Xy + X3+ x4 = 2.
X1+ 2x5+3x3 =6
2x1 +3x, +4x3 =9
3x; +4xy + 5x3 =12
Xy — Xy —x3 = —1.

{le + 3x2 + 4‘X3 + 6X4 = 0
4

3X1 — 2xy +x3— x4, =0

0. 31 — 2xy —x3+x, =1

X1 — Xy + 2x3 + 5x, = 3.

21 +x; —x3 —x4 =1

10 { X1 —Xy+x3+x,=0
' 3x1 + 3x; —3x3 —3x4 = 2
4x, + 5x, — 5x3 — 5x, = 3.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Xy — 2Xy — 3x3 = —3
X1 +3x, —5x3=0
—xq +4xy +x3 =3
3x; + x5, —13x3 = 7.

4x; — 3%, +x3 — x4 =2

{ 4x, — Xy +7x4 = 2

X1 — 3xy +x3 = 4.

4x2 - BX3 + 4X4 =7

{x1—7x2+X3+6x4=—2
le_xZ +x3+x4=2.

(2x1 +X5 —x3 =3
X1 +x, +x3 =2

{ 3x1 +x, +5x3 =4
X1 —X; +x3 =0

\5x; +2x, —x3 =7.

( 2x—x,+x, =4

2x1+4x2_5x3=7
x1+3x3:4
x1+x2+6X3:7

le +5x2 _ZX3 == 10

2Xx1 — 3Xy — X3+ 2x4, =3
1 X1+ X, +x3—x,=-8
X1 — 3x, + 5x3 + 7x, = 4.
X1+ 2x, —3x3+4x, =7
<2x1+4x2+SX3—X4=2
x1+x2+7X3+2X4=11.

(3xX1 — X, +x3=6
X1 — 5xy +x3 =12
{ 2x1 +4x, = —6
2X1 +x, +3x3=3
\ 5x; +4x3 =09.
(X1 +2x; —4x3 =1
2x1 + x5 — 5x3 = —1
X1 — Xy —X3 = —2

N

Xy +3x, +5x3 +3x, =8
—3x1 +x2 + 3x3 =1
3x2 + 8X3 + SX4 = 13

\4x; + 5x, — 13x3 = 1.

21.

22,

23.

24,

25.

26.

27,

28.

29.

30.

2x1 + x5 —5x3 =7
x; —8x3 =4

3x1 +5x, +x3 =7

X1 +x, —2x3 = 3.

X1 +2x, —3x3+x, =1
2X1 — Xy +x3 + 2x4 = 2
4x, + 3x, — 5x3 +2x, = 4
7x1 +4xy —7x3 4+ 5x4 = 7.

( X1 + 6x3 = =5

4x; +3x, —x3 =05

{ X1 t+xy+4x3=—-4
2x1 + x5 + 10x3 = -9
\3x1 + 2x, + 14x3; = —13.

X1 +x,—3x3=0
xl +x, —x3+2x, =1
2x1+2x2+x3—x4—0

X1+ 2x, +3x3 =6
2x1—3x2+x3—0
X1 — 2%, +4x3 =5
—x2+3x3—3

x1+4x3—x4—3
+2x2—4X3+5x4—4.

X1 — Xy +4x, =2
3x1—X3—X4=—5
x1+2x2—4X3+6X4 —4

X, +3x3=2
—2x1 +4x, +3x3 =1
3x; —4x, =1
8x1 + 6x, +x3 = 0.
4x; + 10x; — 3x3 = 2
X, +x3 =4
3x1 + 3x; —4x3 =2
x4 +7xy +x3 =0.

{ X1 —Xx;+4x, =9

X, +4x, —x3 =6
X1+ 2xy +3x3 + x4 = —2
3x1+4x2—5X3+X4=2.
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Bir jinsli chizigli tenglamalar sistemasini umumiy yechimini toping:

( X1 — 2Xx, +3x3 —4x, = 0;
2x1 —4x, + 5x3 + 7x, = 0;
6x; — 12x, + 17x3 — 9x, = 0;
\7x; — 14x, + 18x3 + 17x, = O.

( 2xq + 3%y — x3 — 5x4 = 0;
4x; + 6x5 + 2x3 — x4 = 0;
2x1 + 3x5 — 5x3 — 14x, = 0;
\10x; + 15x, + 3x3 — 7x, = 0.

{ 14x; + 35x, — 7x3 — 63x, = 0;

—10x; — 25x, + 5x3 + 45x, = 0;
26X1 + 65.XZ - 13.X3 - 117x4 = 0

4 {93(1 + 21x2 - 15x3 + 5x4_ = 0,
' 12x1 + 28x2 - ZOX3 + 7x4_ == O

X, +4x, + 2x3 — 3x5 = 0;
{le + 9x, + 5x3 + 2x4 + x5 = 0;
X1+ 3xy +x3 — 2x4 — 9x5 = 0.

(3x1 +4x, + 3x3 + 2x, = 0;
5x1 + 7x5 + 4x3 + 3x, = 0;
4x, + 5x, + 5x3 + 3x, = 0;

\5x; + 6x5 + 7x3 + 4x, = 0.

(X1 +3x, +2x3 = 0;
2x1 — X3 +3x3 = 0;
3x; — 5x, + 4x3 = 0;

\x; + 17x, + 4x3 = 0.

~
N

(X1 — 2Xy + X3+ x4 — x5 = 0;
2X1 + X3 — X3 — X4 +x5 = 0;
Xy + 7x, — 5x3 — 5x4 + 5x5 = 0;
\ 3x1 — X3 —2x3 + x4 — x5 = 0.

( X1+ x, —3x4 — x5 = 0;

X1 — Xy + 2x3 — x4 = 0;
4x, — 2%y + 6x3 + 3x4 — 4x5 = 0;
\2x1 + 4x; — 2x3 +4x4 — 7x5 = 0.

( X1+ 2x, +4x3 — 3x, = 0;
3x1 + 5x, + 6x3 —4x, = 0;
4x, + 5x, —2x3 + 3x, = 0;

\3x; + 8x, + 24x; — 19x, = 0.

10.

N
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11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21,

N

2x1 - 4x2 + SX3 + 3X4 = O,
3x1 - 6x2 + 4X3 + ZX4 = O,
4x; — 8xy +17x3 + 11x, = 0.

3x1 + 5x, + 2x3 = 0;
4x, + 7x, + 5x3 = 0;
X1 +xp —4x3 = 0;
2x1 + 9x, + 6x3 = 0.

le — Xy + SX3 + 7x4 = 0,
4x, — 2x, + 7x3 + 5x, = 0;
2x1 — Xy +x3 — 5x, = 0.

3x1 + 2xy + x3 + 3x4 + 5x5 = 0;
6x1 + 4x, + 3x3 + 5x4 + 7x5 = 0;
9x1 + 6x2 + 5x3 + 7X4, + 9XS = 0.

S5xq + 6x, — 2x3 + 7x4 + 4x5 = 0;
2x1 + 3%y — x3 + 4x4 + 2x5 = 0;
5x1 + 9%y — 3x3 + x4 + 6x5 = 0.

3x1 + 4x2 +x3 + ZX4 + 3x5 = O,
5x1 + 7xy + x3 + 3x4 + 4x5 = 0;
4x1 + 5x2 + 2x3 +x4 + 5x5 = 0

( 3x; +4x, — 5x3 +7x, = 0;
2x1 — 3%y + 3x3 — 2x4 = 0;
4x; + 11x, — 13x3 + 16x, = 0;
\  7x1 —2x; +x3+3x4 =0.
(X1 —2X; + X3 — X4 + X5 = 0;
2x1 + x; — x3 +2x4 — 3x5 = 0;
3x1 — 2x; —x3 + x4 — 2x5 = 0;

N

N

\2x; — 5x, + x3 — 2x, + 2x5 = 0.

2x1 + 3xy —x3 + 5x, = 0;
3x1 — x5 +2x3 —7x4 = 0;
4x, + x, — 3x3 + 6x4 = 0;
X1 — 2Xy +4x3 — 7x4 = 0.

(3x1 + 5x, + 2x3 + 4x, = 0;

5x1 + 4x, + 3x3 + 5x4 = 0;

9X1 + 2x2 + SX3 + 7.X4 = 0,

\  5x; —9x, +2x3 = 0.

( 3x1 + 3xy + 5x3 + 7x4 + 4x5 = 0;
2x1 + ZXZ + 3.X'3 + 5x4 + 3XS = 0,
4x; + 4x, + 7x3 + 9x4 + 5x5 = 0;

\le + 5x2 + 9X3 + 11X4_ + 6x5 - O
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22,

23.

24,

25,

26.

217,

28.

29.

30.

2X1 + Xy +4x3 + x4 = 0;
3%, + 2xy — x3 — 6x4 = 0;
7x1 + 4x, + 6x3 — 5x4 = 0;

X1+ 8x3 + 7x, = 0.

2x1 — 2x5 + 3x3 + 6x4 + 5x5 = 0;
—4x; + 5x, — 7x3 — 3x4 + 8x5 = 0;
—6x; +7x, — 10x3 — 9x4 + 3x5 = 0;
8xy —9x, + 13x3 + 15x, + 2x5 = 0.

( 2X1 — Xy — X3 — X4 — X5 = 0;
—X1 +2Xy — X3 — X4 — X5 = 0;

{4xy + x, —5x3 — 5x4 — 5x5 = 0;
X1+ x, +2x3 +x4 +x5 =0;

\ X1 +x, +x3+ 2x4 +x5 =0.

( 3x; + 6x, + 10x3 + 4x, — 2x5 = 0;
6x; + 10x, + 17x3 + 7x4 — 3x5 = 0;
9x; + 3x3 + 2x4 + 3x5 = 0;

\ 12x; — 2x, + x5 + 8x, + 5x5 = 0.

x1+x2+X3+2x4+xS=0;
X1 — 2Xy — 3x3 + x4 — x5 = 0;
le_xz_ZX3+BX4= 0.

(3x1 +3x, +5x3 + 7x, +4x5 = 0;
2x1 + 2x5 + 3x3 + 5x4 + 3x5 = 0;
4x, +4x, + 7x3 + 9x, + 5x5 = 0;

\5x; + 5x, + 9x3 + 11x, + 6x5 = 0.

(2x1 —5x, +4x3 + 3x, = 0;
3x; —4x, + 7x3 + 5x, = 0;
4x; — 9x, + 8x3 + 5x, = 0;

\—3x; + 2x, — 5x3 + 3x, = 0.

N

N

N

X1 +x3 +x5 =0;
Xy, — X4+ x5 =0;
X1 — Xy + X5 — Xg = 0;
Xy +x3 + x5 = 0.

X1 + x5 — 2x3 + 3x4 — 3x5 = 0;
2x1 + 2%y + 3x3 — x4 + 4x5 = 0;
4x, + x3 — x4 + 2x5 = 0;

X1 + 2x, —4x3 + 5x4 + 2x5 = 0.
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VEKTORLAR.
1-§. Vektorlar. Vektorlar ustida chizigli amallar.

1-ta’rif. Boshi A nuqgtada, oxiri B nuqtada bo’lgan yo’naltirilgan kesma

vektor deyiladi va u AB yoki 3 kabi belgilanadi.
Vektorning o'Ichami uning koordinatalari (komponentalari) orgali aniglanadi.
2-ta’rif. Koordinatasi (komponentasi) n ta bo’lgan vektor, n o’lchovli
vektor deyiladi.
a=(ay,a,,..,a,) (1)
n = 1;2;3 bo'lganda geometrik vektorlar hosil bo'ladi, ya'ni ularni chizmada
tasvirlash mumkin. n > 3 bo'lganda vektorni geometrik tasvirlab bo Imaydi.
3-ta’rif. Ikkita vektorning o’Ichamlari bir xil va mos koordinatalari teng
bo’lsa, ular o'zaro teng vektorlar deyiladi.
4-ta’rif. Vektorning moduli  yoki uzunligi deb, uning koordinatalari
kvadratlari  yig'indisidan chigarilgan kvadrat ildizga aytiladi va quyidagicha
belgilanadi:

la| =\/af+a§+---+a,21 (2)

5-ta’rif. Barcha koordinatalari nollardan iborat bo’lgan vektor nol vektor

deyiladi va u quyidagicha yoziladi:
0 = (0,0, ...,0) (3)

Bunday vektor tayin yo’nalishga ega emas, uning moduli nolga teng.

Uzunligi birga teng vektor birlik vektor deyiladi.

6-ta’rif. Bir to’g’ri chiziqda yoki parallel to’g’ri chiziglarda yotuvchi
vektorlar kollinear vektorlar deyiladi.

Agar ikki vektor o’zaro kollinear, bir xil yo’nalgan va modullari teng bo’lsa,
bu vektorlar teng vektorlar deyiladi.

7-ta’rif. Bir tekislikda yoki parallel tekisliklarda yotuvchi vektorlar
komplanar vektorlar deyiladi.

Vektorlar ustida songa ko paytirish, qo'shish va ayirish kabi chizigli

amallarni bajarish mumkin.
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8-ta’rif. a = (ay,a,,...,a,) Vvektorni A hagigiy songa ko paytmasi deb,
Ad = (Aaq, Aay, ..., Aay,) (4)
vektorga aytiladi, ya’ni vektorni songa ko'paytirish uchun uning barcha
koordinatalari shu songa ko paytiriladi.
Agar A >0 bo’lsa, yo’nalish o’zgarmaydi, A < 0 bo’lsa, yo’nalish garama-
qarshisiga o’zgaradi. Vektor uzunligi [A1] marta ortadi.

o-ta'rif. d = (ay,ay ..,a,) va b= (by, by, ..., by) vektorlarning

yig indisi (ayirmasi) deb,
i+b= (ay,ay,...,a,) + (by, by, ..., by)
=(ay £ by,a £ by, ..,an £ by)  (5)
formula bilan aniglanuvchi vektorga aytiladi.
a vektor 0X o’q bilan ¢ burchak hosil gilsin. U holda vektorning bu o’qdagi
proektsiyasi;
prid = |d| - cosg (6)
formula bilan topiladi.

Bir nechta vektorlar yig’indisini 0’qdagi proektsiyasi qo’shiluvchi vektorlar

proektsiyalarining yig’indisiga teng:
pr(d + b+ -+ &) = pred + pryb + - + pry.é (7)

O zaro perpendikulyar kesishuvchi uchta o qglar, ularning kesishish nuqgtasi
bo’lgan koordinata boshi va birlik masshtabga ega bo'lgan tartiblangan sistema,
fazoda to g ri burchakli dekart koordinatalar sistemasi deyiladi.

10-ta'rif. Nugtaning radius-vektori OM =7 ning o’qlardagi x = OM;, y =
OM, va z = OM; proektsiyalari 7 = oM vektorning to’g’ri burchakli
koordinatalari deyiladi.

0X —abtsissa, OY —ordinata va 0Z —applikata o"qlari deyiladi.

7 = OM radius-vektorning moduli yoki uzunligi:

|7 =\/x2+y2 + z2 (8)
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formula bilan topiladi. Koordinata o’qlaridagi i, j, k birlik vektorlar ortlar
deyiladi. Radius-vektorlar ortlar orgali quyidagicha ifodalanadi.
7 =xi+yj+zk (9)
Uholda @ = xi +yj + zk vektorni A songa ko’paytmasi deb;
Ad = Axi + Ayj + Azk (10)
ga aytiladi.
a=xi+y+zkva b= Xl + Yo + z,k  vektorlarni yig’indisi (ayirmasi)
deb,
i+th= (1 £ 22)i + (y £ y2)) + (21 £ 23)k (11)

ga atiladi.
A(xy,v1,2,) va B(x,,V,,2,) nugtalar berilgan. @ = AB vektorning koordinata
o’qlaridagi proektsiyalari:

ax=per=X=x2—x1

a, =pr,AB =Y =y, -y, (12)

a, =pr,AB =72 =2z, — 74
formula bilan topiladi.
Agarad = AB vektor koordinata o’qlaribilan «a,  va y burchaklar tashkil etsa,

u holda bu vektorning yo’naltiruvchi kosinuslari:
X
cosa = —-; cosf =

|al

formula bilan topiladi.

ﬁ ; cosy = l% (13)
Har qanday vektorning yo’naltiruvchi kosinuslari kvadratlarining yig’indisi 1 ga
teng:
cos?a + cos?pB + cos?y =1 (14)
2-§. IKkKki vektorning skalyar ko’paytmasi.
1-ta’rif. 1kki vektorning skalyar ko paytmasi deb, shu vektorlar
modullarining ular orasidagi burchak kosinusi ko paytmasiga aytiladi.

dvab vektorlarning skalyar ko’paytmasi a .b ko’rinishda belgilanadi.

Demak,
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&-E=|&|-|B|-cos<p (1)
Endi n o’Ichovli vektorlarning skalyar ko'paytmasiga ta’rif beramiz.
Agar vektorlar a = (aq,ay,..,a,) Vva b= (b1, by, ..., by) koordinatalar
ko’rinishida berilsa, skalyar ko’paytma;

G-b=a, by+a, b,++a, b, (2)
formula bilan topiladi, ya’ni ikki vektorning skalyar ko paytmasi shu vektorlar
mos koordinatalari ko paytmalarining yig indisiga teng.
Skalyar ko paytmaning xossalari.

1% a-

Qu
v

0,agar d = 0 bo’lsa, @ - d@ = 0 bo’ladi;

S

20 G+b = b - d-o’rin almashtirish qonuni;
3% (@+b)-é=d-Z+ b c-tagsimot qonuni;
4 (A-d)-b=2-(d-b)-buyerda 1= const.
59. Ortlarning skalyar ko’paytmasi:
i-j=0,  j-k=0, i-k=0 i-i=1 j-j=1  k-k=1
IKki vektor orasidagi burchak:

C_il_; al'b1+a2'b2+“'+an'bn
COSP = ———=7 = 3)
lal-|b| a?+a?+-+ak-/b}+DbZ+ -+ b2
Parallellik sharti:
al a2 an
A _Ze_ ... 4
b, b, b, ()

Perpendikulyarlik sharti:
a, by +ay by, +-+a, b,=0 (5)
3-§. Ikki vektorning vektor ko’paytmasi.
1-ta’rif @ va b vektorlaming vektor ko’paytmasi deb, ¢=dxb
ko’rinishda belgilanuvchi va quyidagi shartlarni ganoatlantiruvchi ¢ vektorga
aytiladi:

1. & vektor @ va b vektorlarga perpendikulyar:;
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2. ¢ vektor uchidan garaganda a vektordan b vektorga eng qisga burilish
soat strelkasi yo’nalishiga garama-qarshi yo’nalishda (d, b, ¢ vektorlarning
bunday joylashuvi o’ng uchlik deyiladi) bo’ladi;

3. ¢ vektorning moduli a va b vektorlarga qurilgan parallelogrammning
yuziga teng, ya'ni || =S = |d|-|b|-sing (p —d va b vektorlar orasidagi
burchak)

Vektor ko’paytmaning xossalari.

1% Gxb=—bxa.

20. dx(b+¢&) =dxb+dx ¢ —tagsimot gonuni.

3°. Ortlarning vektor ko paytmasi:

iXj=k, JjXk=I, kxi=j, jXi=—k, kxj=—i,

iXk=—j, ixi=0, jxj=0 kxk=0 (6)
49, Agar vektorlar d(ay,ay,a,) va b(by, by, b,) ko’rinishda berilsa, u

holda vektor ko’payma;

i j k
a x B = |0x Qy 04 (7)
by b, b,

ga teng bo’ladi.

5. d va b vektorlarga yasalgan parallelogrammning yuzi:

Spar = |@ % b (8)
shu vektorlarga yasalgan uchburchak yuzi:
1,, -
Sa=73 |d x b| (9)

4-§. Uch vektorning aralash ko’paytmasi.

1-ta’rif. d,b va ¢ vektorlarning aralash ko’paytmasi deb (d X b)- ¢
ko’rinishdagi ifodaga aytiladi.

Agar a, b va ¢ vektorlar o’zlarining koordinatalari bilan berilgan bo’lsa, u holda
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(@xB)-¢= ©

19, Aralash ko’paytmaning istalgan ikkita ko’paytuvchisining o’rinlari

o’zaro almashtirilsa, ko’paymaning ishorasi qarama-qarshisiga o’zgaradi:
(@xb)-é=—-(@x3-b=—(Exb)-d (2)

29, Agar berilgan uchta vektorda ikkitasi o’zaro teng yoki parallel bo’lsa,
aralash ko’paytma 0 ga teng bo’ladi.

3%, Skalyar ko’paytma- (*) va vektor ko’paytma- (X) amallarining
o’rinlarini almashtirish mumkin:

(@xb)-é=d-(bxd;
shuning uchun ham aralash ko’paymani abc ko’rinishda, ya’ni qavslarni va
ko’paytirish amallarini ko’rsatmasdan yozish qabul gilingan.
d,bvacé vektorlarga yasalgan parallelepipedning hajmi:
V = |dbe| 3)

5

a,b va ¢ vektorlarga yasalgan piramidaning hajmi:
Voir = ¢ |aBe] @
Agar d, b va ¢ vektorlar 0’zaro komplanar bo’lsa, @b¢ = 0, va aksincha @b¢ = 0
bo’lsa, berilgan uch vektor komplanar bo’ladi.
5 §.Vektorlar sistemasi.
1-ta’rif. a7; ay; ...; a, vektorlarning chizigli kombinatsiyasi deb,
/1151_1) + /1251_2) + ot Ana_n)
yig'indiga aytiladi. Bu yerda A4;A,;...4, hagiqgiy sonlar bo’lib, bu chizigli
kombinatsiyaning koeffitsiyentlari deyiladi.
2-ta’rif. aj; ay; ...; a, chekli sondagi vektorlar uchun kamida bittasi noldan
fargli shunday A;; 1,; ... A,, sonlar topilsaki, ular uchun

Mag +2A,a; + -+ Apay, =0 (1)
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tenglik bajarilsa, u holda berilgan aj;ay;...;a, sistema chizigli bog langan
sistema deyiladi.

3-ta’rif. Agar (3) tenglik fagat 4, =4, =+ =1, =0 bo'lgandagina
bajarilsa, u holda aj;a5; ...; a, sistema, chizigli erkli yoki chizigli bog'lanmagan
sistema deyiladi.

A-ta’rif. Agar Z(i = 1,n) sonlar uchun

a=M0ai + Aa; + -+ Anay (2)

tenglik bajarilsa, u holda a vektor aj;a,;..;a, vektorlar orqali chizigli
ifodalanadi yoki a vektor aj;ay; ...;a, vektorlarning chizigli kombinatsiyasidan
iborat deyiladi.

Fazodagi chekli vektorlar sistemasining chizigli bog lanishi quyidagi
xossalarga ega:

19, ay;ay; ...; @, vektorlar sistemasining:
a) kamida bitta vektori nol vektordan iborat bo'lsa;
b) gandaydir 2 ta vektori proportsional bo'lsa, bu sistema chizigli bog langan
boladi.

2%, Agar aj;ap;..;a, sistema chizigli bog'langan bo’lsa, istalgan

by; by; ...; by sistema uchun

—

@y @z; .. Qs by3 by s by (3)

sistema ham chizigli bog langan bo"ladi.

39, Berilgan V fazoda aj;ay;...;a, sistema chizigli bog'lanmagan bo’lsa,
uning har ganday gism sistemasi ham chizigli bog lanmagan boladi.

4° al;ay; ...;a, vektorlar sistemasining istalgan vektori bu sistema orgali
chizigli ifodalanadi, ya'ni

El’z O.a—1’+0.a—2’+...+1.a’+0.m+...+o.a—n’

5°. a;;ay; ...;a, vektorlar sistemasi chizigli bog'langan bo’lish uchun,
ulardan kamida bittasi golganlari orgali chizigli ifodalanishi zarur va yetarlidir.

5-ta’rif. Agar V vektorlar fazosining o zaro chizigli bog lanmagan shunday

——). ———). .
a;;ay; ...; Ay
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vektorlar sistemasi mavjud bo’lsaki, bu vektorlar fazosining qolgan barcha
vektorlari shu sistema orgali chizigli ifodalansa, u holda ay;a,;...;a, vektorlar
sistemasi V' vektor fazoning bazisi deyiladi.

6-ta’rif. Chekli vektorlar sistemasining rangi deb undagi chizigli
bog lanmagan vektorlarning maksimal soniga aytiladi.

7-ta’rif. Agar V vektor fazoning biror

ag;az; 5 (4)

vektorlari sistemasining istalgan ikki vektorlari 0" zaro ortogonal bo’lsa, u holda (4)
sistema ortogonal vektorlar sistemasi deyiladi.

8-ta’rif. Agar ortogonal sistema garalayotgan fazoning bazisi bo’lsa, bunday

sistemaga ortogonal bazis deyiladi.

Misollar.
1. @(3;1;2) va b(0;—2;-3) vektorlar berilgan. a wva b vektorlarning
yig’indisini toping.
2.d(2;1) va b(4; —3) vektorlar berilgan. @ + b va @ — b vektorlami toping va
geometrik tasvirlang.
3. d(1;—3) va b(—4;—1) vektorlar berilgan. @ + b vektorning uzunligini toping
va geometrik tasvirlang.
4. A(1;4) va B(—3;0) nugtalar berilgan. AB vektorning uzunligini toping va
geometrik tasvirlang.
5. d(—3; 1;0) va b(2; 5; —1) vektorlar berilgan. |2d — b| ni topin.
6. M(0; 3; —4) nuqta yasalsin va uning radius-vektori uzunligi hamda yo’nalishini
aniglang.
7. r = 2i+ 3j — 6k vektor yasalsin va uning radius-vektorining uzunligi,

yo’nalishi va yo’naltiruvchi kosinuslarini toping.

8. M nugtaning radius-vektori OX o’qibilan 45° va OY o’qibilan 60° burchak
tashkil etadi. Bu OM vektorning uzunligi » = 6 ga teng. Agar M nugtaning
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applikatasi manfiy bo’lsa, uning koordinatalarini aniglang va r = OM vektorni

i; j; k ortlar orgali ifodalang.

9. A(1;2;3) va B(3; —4; 6) nugtalar berilgan. @ = AB vektor va uning koordinata
o’qlaridagi proyeksiyalarini toping. Uning uzunligi va yo’nalishini aniglang. a

vektorni koordinata o’qlari bilan tashkil etgan burchaklarini aniglang.

10. 04 =i +jva OB =k — 3j vektorlarga yasalgan parallelogramning dioganal-

larini toping.

11. d(—1;1;0) va b(1; —2; 2) vektorlar orasidagi burchakni toping.

12. Uchlari A(2;—-1;3), B(1;1;1) va C(0;0;5) nuqtalarda bo’lgan ABC
uchburchakning burchaklarini toping.

13. Tekislikda uchlari  0(0;0),A(2;0) va B(1;—1) nugqtalarida bo’lgan
uchburchak berilgan. Shu uchburchakning OB tomoni bilan OM medianasi
orasidagi burchakni toping.

14. d(2;1;0) va b(0; —2; 1) vektorlarga yasalgan parallelogramm dioganallari
orasidagi burchakni toping.

15. d =i+ j + 2k vab = i — j + 4k vektorlar berilgan. przd ni toping.

16. (2i —j)-j+ (j — 2k) - k + (i — 2k)? ifodani soddalashtiring.

17. A(—2;3;—-4),B(3;2;5),C(1;—1;2) va D(3; 2; —4) nuqtalar berilgan. a =
AB vektorning ¢ = cD vektordagi proyeksiyani toping.

18.Uchlari  A(—1;-2;4),B(—4;—-2;0) va C(3;—2;1) nuqtalarda bo’lgan
uchburchak berilgan. Uchburchakning B uchidagi tashqi burchagini toping.

19. Parallelogramning ketma-ket uchta A(—3;—2;0),B(3;—3;1) va C(5;0;2)
uchlari berilgan. Uning to’rtinchi uchi D hamda AC va BD vektorlar orasidagi

burchakni toping.

20. m van lar o’zaro 120° burchak tashkil etuvchi birlik vektorlar bo’lsa, d =

2m + 4nva b = m — n vektorlar orasidagi burchakni toping.
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21. @ = 3i,b = 2k bo’lsa, ¢ = @ x b ni toping va shaklini chizing.

22. Uchlari A(7;3;4),B(1;0;6) va C(4;5; —2) nuqtalarda bo’lgan uchburchak-
ning yuzini toping

23. a(2;0;1) va 1_5(1; 2;2) vektorlarga  parallelogramm  yasalgan.
Parallelogrammning yuzi va balandligini toping.

24. Ushbui x (j + k) —j x (i + k) + k x (i +j + k) ifodani soddalashtiring.

25. dva b vektorlar 0’zaro 45° burchak tashkil etadi. Agar |d| = |E| = 5 bo’lsa,

d — 2b va 3d + 2b vektorlarga yasalgan parallelogrammning yuzini toping.

26. d=—j+k va b=i + j + k vektorlarga yasalgan uchburchakning yuzini
toping.

27. mvan o’zaro 30° burchak tashkil etuvchi birlik vektorlar bo’lsa, d = m +
2n

va b=2m+n vektorlarga yasalgan uchburchakning yuzini toping.

28. d =2i+3jva b=1i—j+ 2k vektorlarning vektor ko’paytmasi ¢ = @ X b
ni toping.

29. d=3i+4j,b=-3+kvaé=2j+5k vektorlarga yasalgan
parallelepipedning hajmini toping.

30. Uchlari 0(0;0;0),A(5;2;0),B(2;5;0) va C(1;2;4) nuqgtalarda bo’lgan
piramida hajmini toping. ABC yog’ining yuzi va shu yoqqa tushirilgan balandligini
hisoblang.

31. A(2; —1;-2),B(1;2;1),C(2;3; 0) va D(5; 0; —6) nugtalarning bir tekislikda
yotishini ko’rsating.

32. a(—1;3;2), 1_5(2; —3;—4) va ¢(—3;12;6) vektorlarning o’zaro komplanar
ekanligini ko’rsating. & vektorni @ va b vektorlar orqali ifodalang.

33. 4 =2i—j,b=j+3k vad =3i+k vektorlarning aralash ko’paytmasini
toping.

50



Mustaqil yechish uchun misollar.
Variant 1
1.4 =1{3;-2;6}, b ={-2:2:0}, ¢ ={4;—2,: —3 } vektorlar berilgan.
d=3d—-2b+¢  vektorni koordinatalarini toping

2.4 =47—21, b=37+5], ¢ =1— 7] vektorlarni yasang. ¢ vektorni & va b
vektorlar bo’yicha yoying.
3. a = {4;—3; 2} vektorni koordinata o’qlari bilan bir xil o’tkir burchak hosil
qiluvchi o’qdagi proyeksiyasini toping.
4. dvab vektorlar orasidagi burchak ¢ = % va |d| = i |b| =2 bo’lsa,
|[@ + 3b,3d — b]| ni toping.
5. AB =2j+k, BC=20—3]—2k, CA=-20+4j+3k vektorlarga
parallelepiped qurilgan. Uning A uchidan tushirilgan balandlik uzunligi va hajmini
toping.
6. Soddalashtiring: (d; b — 2d + & b) + (d@ — 2b; ¢t d — &).
Javoblar: 1. J: @ = {17;—-10; 15}.2.J:é=d—b.3.J:v/3.4. J: 2.
5.0: V=2, H=2 6.0:-3(db;?).

Variant 2

Uy
[l

1.d=1{3;-2;6}, b ={=2:1;0},¢ = {4; —2; —3 } vektorlar berilgan.
5d + 6b — 4¢ vektorning koordinatalarini toping.

2.4 =—60+2j, b=4T+ 7], ¢ =97~ 3] vektorlar berilgan. & vertorni @ va b
vektorlar bo’yicha yoying.

3. A(1;2;3), B(—1;2;0), C(3;4;2), D(-7;0;5) nuqtalar berilgan.
np(ﬁJrﬁ)ﬁ ni hisoblang.

4. AB =20—6j, BC =7+ 7], CA = —37— vektorlar uchburchak tomonlari
bo’lsa, A uchidagi ichki burchakni toping.
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5. @ va b vektorlar orasidagi burchak ¢ =§ va ld| =4, |b| =3 bo’lsa,
|[5d + 2b, @ — 3b]| ni hisoblang.

6. Soddalashtiring: (d; b + 2¢; 3d— &)+ (d+ b +2; d;b).

Javoblar: 1. J: {~13;4;42}. 2. J: ¢ = —15d.3. J: 2 4. J: 90°. 5. J: 102.

6.J: (c_i; 1_5; 5).

Variant 3

Uy
Il

1.d=1{3;-2;6}, b=[-2;1;0],& = {4;—2; —3 }vektorlar berilgan.
3d + b — 5¢ vektorning koordinatasini toping.

2.4=31—2j, b=—20+], &= 7i— 4f vektorlarni yasang. ¢ vektorni @ va b
vektorlar orqgali ifodalang.

3. a=1{2;-3;2} vektorning OX va OZ o’glari bilan mos ravishda a =
120° vay = 45° OY o0°qi bilan esa £ o’tkir burchak hosil giluvchi o’qdagi
proyeksiyasini toping.

4, a=51—j+ 2k, b= 21+ j+ 2k vektorlarga qurilgan parallelogramm
diagonallari orasidagi burchakni toping.

5.d vab vektorlar orasidagi burchak % ga teng. Agar |d| = 22, |b| = 3 bo’lsa,
|[4d — 5b; @ + 2b]| ni hisoblang.

-

6. Soddalashtiring: (2d + b + & d+b;é—ad) + (d;d

+
S
|
o
oY
~—

Javoblar: 1. J 1@ ={-13:;5:33%.2.J:¢=d —2b. 3. J :x/f—g. 4.] :cosp =

21

—=.5.1:78.6.3: 3(&;b;2).

Variant 4

QU
Il

1.6 =1{3;-2:6}, b ={-2:1;0},C = {4; —2; —3 } vektorlar berilgan.

G + 24b + 4¢ vektorni koordinatasini toping.
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2.4=30+5j, b=1—7], =70+ 3] vektorlarni yasang. ¢ vektorni @ va b

vertorlar orgali ifodalang.

1 —

3.Agard = 3m — 7, b = 27 + 57, va |m| = =, il =2, (1) =§ bo’lsa,

np;lB ni toping.
4. AABC uchlariberilgan: A(1;2;—1), B(3;4;0), C(2;5;—2). B uchidagi
ichki burchagi kosinusini toping.

5.1dl =2, |b| =7,|[d,b]| = 7v3 lar berilgan. (d,b) ni hisoblang.

6. Soddalashtiring: (2d;3b — @ + 2&;b — @) + (& d + b — &¢)

‘1 1--90.14. _ 2927 .42 : _ 2
Javoblar: 1.J : {—29;14;—-6}.2.J:c=2a+b.3.J: 6.4.J.cosB—3\/g.

5.3:7.6.3: -2 (& b; )

Variant 5
1.d=20—3j+k b=—1+2],—3k,c = 3i+ k vektorlar berilgan.
d = d + 2b + 4¢ vektorning koordinatasini toping.

2. 4=30+j=20—], &=8i+J vektorlami yasang. ¢ vektorni @ va b
vektorlar orgali ifodalang.
3. d=30-5j+k b=-T+]+4k, ¢&=4i+4j—2k vektorlar berilgan.
npe(3d — 2b ) ni hisoblang.
4.1d@| =5, |b| =4 (d,b) =10 berilgan. |[d,b]| ni hisoblang.
5. d=1—-3+k b=20+]-3k é=7+j+k vektorlarga qurilgan
parallelopipedning asosi b va ¢ vektorlarga qurilgan parallelogram bo’lsa |,
parallelepiped hajmi va balandligini toping.

6. Soddalashtiring: (¢ + d; 2d — 3b + & @ — 2b + 2¢) + (@ — b;d;2d — 5b +

)

Javoblar: 1. J: {12; 1;-9}. 2. J:é=2d+b.3. J—i 4.J:10V3. 5.

V =25, H=25/V83. 6.3: —4 (d;b; ).
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6- variant
1.d=2t—3j+k b=—T+2],—3k, ¢&=3i— k vektorlar berilgan.
d = —2d + 3b + 5¢ vektorning koordinatalarini toping.
2.4=30+j, b=20—J, é=1— 3] vektorlami yasang. ¢ vektorni d@ va b
vektorlar bo’yicha yoying.
3.d = V8i + 5] — 7k vektorning OX va OY o’glari bilan mos ravishda o=
45° vaf = 60° va OZ o0’qi bilan o’tmas burchak hosil giluvchi o’qdagi
proyeksiyasini toping.
4. ABC uchburchak uchlari berilgan: A(1;2;—1), B(3;4;0), C(2;5;—2).
C uchidagi ichki burchagi kosinusini toping.
5. |la| = 4, |B| =5, |[c_i, I;” = 10 lar berilgan bo’lsa, (c_i, 1_5) ni hisoblang.
6. Soddalashtiring: (3d + 2b — 5¢, @ — b + 4¢,d — 3b + €).
Javoblar: 1. J: {8,12,—16}.2.J:é= —d + b. 3. J: 8. 4. J: cos@ = %. 5.

V66
J: 5/7.

6.J:49 (&b, ¢).

Variant 7

=20—3j+k, b=—1+2j,—3k &= 30— k vektorlar berilgan.

Qu

1.
d = 3d — 2b + & vektorning koordinatalarini toping.

2. d=30+j, b=20—], &=5]+57 vektorlami yasang. ¢ vektorni dvab
vektorlar bo’yicha yoying.

3. 4 =2m+2n, vab = 2im — i, vektorlar berilgan. Agar |m| =2, |n| =1,
(mA) =§ bo’lsa mp;d ni toping.

4. a = 2m — 1 vektor berilgan va m va 7 birlik vektorlar orasidagi burchak 120°

ga teng bo’lsa, cos(a”m) va cos(a”n) ni toping.
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5.4=m+3%, b=4m—n, &= 3m+ 7 vektorlar berilgan. Agar || =
4, |n| =+/3, (m"n) = gbo’lsa, @ + b, ¢|| ni toping.

6. Soddalashtiring: (@ — 3b,+¢2d+ b — 3¢,d + 2b + ).

Javoblar: 1. J:{11,—13,8}.2.J: ¢ = 3d — 2b.3.J: 16//13. 4. J —2//7.5.

J:6.6.3:25 (d,b, ©).

Variant 8
1.d=20—3j+k, b=—1+2],—3k,c = 3i— k vektorlar berilgan.
d = 2d — 3b — ¢ vektorning koordinatalarini toping.
2.4 =41—2j, b=3T0+5], ¢ =50~ 9jvektorlarni yasang. ¢ vektorni @ va b
vektorlar bo’yicha yoying.

—

3.d =2m + 2n, b = 2m — n vektorlar berilgan. Agar |m| =

—

In| =

)

e

\/_)
(i) = bo’lsa mpyd ni toping.

4, d=20+jvab=—-2]+k vektorlarga qurilgan parallelogrammning
diagonallari orasidagi burchakni toping.

5. d va b vektorlar orasidagi burchak ¢ = %n vald| =2, |b| =v2bo’lsa, |[d—

- > -

3b,2a + 2b]| ni toping.

6. Gd=20+3j—k b=50—2], ¢=3]+5k vektorlarga qurilgan
parallelepiped asosi a va ¢ vektorlarga qurilgan parallelogram bo’lsa,
parallelepipedning balandligi va hajmini toping.

7. Soddalashtiring: (d +2b — & d —b;d — b — &).

Javoblar: 1. J:{4;—12;12}.2. J: ¢ = 2d — b. 3. J: 1/4/5. 4. J: ¢ = 90°. 5. J:16.

i 39 ) 5> 7 o
6.0:V =78H=—— 17 3:3(db,0c).

Variant 9

1.d=20—3j+k, b=—1+2],—3k, ¢&=37— k vektorlar berilgan.
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d = 4d — b + 2¢ vektorning koordinatalarini toping.
2.4=20+], b=—1+2], &=71+ 8] vektorlarni yasang. ¢ vektorni @ va b

vektorlar bo’yicha yoying.

1 —

3. d=2m+2n vab=2m—n vektorlar hamda |m| = = 7| =

i, (m~n,) = % lar berilgan bo’lsa, pzb ni toping.

4. ABC uchburchak uchlari berilgan: A(1;2;—1), B(3;4;0), C(2;5;-2).
B uchidagi ichki burchagini toping.

5. d va b vektorlar orasidagi burchak ¢ = % gateng. Agar |a| = 5, |B| = 4 bo’lsa,
I[2d + 5b,d — 2b]]| ni hisoblang.

6. Soddalashtiring: (& — 2b; 2d — 3 & d + b — 2¢).

Javoblar: 1. J: {15;—14;5}. 2. J: & = 2@ + 3b. 3. J: 1/+/5. 4. J: cosB = Zzﬁ 5,

J: 90°.6.3:(d,b,2).

Variant 10

-

1.a = {572}, b ={3,0,4}, ¢ = {—6,1,—1} vektorlar berilgan.

d =2d—3b—¢ vektorning koordinatalarini toping.

2.4=20+], b=—1+2j, &=127+  vektorlarni yasang. ¢ vektorni @ va b
vektorlar bo’yicha yoying.

3. A(1,2,3,), B(—-1,2,0), €(3,42), D(-7,0,5) nuqtalar berilgan.
np(ﬁ+ﬁ)§z ni hisoblang.

4. d=61—2] +3k vektor bazislari 7,7,k bo’lsa, har bir vektor ortlarini
ifodalovchi burchaklarini toping.

d=4m+3% b=3m—n vektorlar berilgan. Agar |m| = 2,|n1| = 3,

o1

6. Soddalashtiring: (d, —3b,+c,2d + b —3&,d + 2b + ¢).
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Javoblar: 1. J:{7,13,—=7}. 2. J:é =53 — 2b. 3. J:=V16. 4. J: cos(@ i) =

6 > A = 2 > A= 3 . . > 7 o
> cos(a™n) = - cos(a™n) = - 5.J:21.6.J: 25(a, b, c).

Variant 11

-

1.a ={5,7,2}, b = {3,0,4}, ¢ = {—6,1,—1} vektorlar berilgan.

d = 3d — 2b + & vektorning koordinatalarini toping.

2.4 =1—7j, b=47—2], ¢ =37+ 5] vektorlami yasang. ¢ vektorni d@ va b
vektorlar bo’yicha yoying.

3. A(2,-5,4), B(1,0,—1) nugtalar berilgan. AB vekrorning OY va OZ o’qlari bilan
B =y = 60° burchak hosil giluvchi va OX bilan esa o’tkir burchak hosil giluvchi
0’qdagi proyeksiyasini toping.

4. A(a,0,0), B(0,0,a), C(a,0,a) nugtalar berilgan. 0C va AB vektorlarni
yasang va ular orasidagi burchakni toping.

5.d va b vektorlar orasidagi burchak ¢ = %ga teng. Agar |a| = 3, |5| = 1bo’lsa,

I[3d + 2b, 2d + 2b]| ni hisoblang.
6. Soddalashtiring: (d@ — 3b + 2¢,2d —3b + ¢, @ + ).
1

. . 2 _ =27 .1 . _ .
Javoblar: 1. J: {3,22,-3}.2. J:¢ = —d + b. 3. J: ﬁ.4.J.cos<p_m.5.J.3x/§

6.J:6(d,b,¢).

Variant 12
1.4 =1{572}, b={304}, ¢ ={—6,1,—1} vektorlar berilgan.
d = —2d + 3b + 5¢ vektorning koordinatalarini toping.
2.4 =50+2], b=30—4], ¢=160— 4] vektorlarni yasang. ¢ vektorni d va

b vektorlar bo’yicha yoying.
3. d=3mM+2n, vab=m—n, vektorlar berilgan. Agar |m| =1, |n| =

2, (m"n,) = 2?” bo’lsa, ipzb ni hisoblang.
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4. Uchburchak  tomonlari AB =20—6j, BC =1+ 7], CA=—-31—7],
vektorlardan iborat bo’lsa, uning B ichki burchagini toping.

5. Tomonlaria = 2] + k, b =T+ 2k vektorlardan iborat parallelogram yasang va
uning balandligi va yuzini toping.

6.1dl =3, |b| =7 va(db) =9 lar berilgan.|[, b]| ni hisoblang.

7. Soddalashtiring: (3d, +b — 2, b + 5¢,—d + b — ¢).

Javoblar: 1. J:{=31,-9,3}. 2. J:é = —2G + 2b. 3. J:2/3. 4. J: cos@p = % 5.

J:S =+21,H =21/5.6. J: 6¥/10. 7. J:=13 (&, b, &).

Variant 13
1.d = {5.7.2}, b = {3.0.4},& = {—.6.1 — 1} vektorlar berilgan.
d = d + 4b — & vektorning koordinatalarini toping.
2.4 =50+2], b=37i—4], &= 47— 12] vektorlarni yasang. ¢ vektorni d va
b vektorlar bo’yicha yoying.
3. d=31—-5j+k b=-T+] +4kva c = 47+ 4] — 2k vektorlar berilgan.
mp;.,;C Ni hisoblang.
4. 04 = G va OB = b, vektorlar berilgan. Agar |a| = 2, |i_5| =4, (4, b) = 60
bo’lsa, AOB uchburchakning OM medianasi va OA tomoni orasidagi burchakni
toping.
5.4 =2mM+7nvab=m+2n vektorlar berilgan. Agar |7 =2, 7] =2,
(m~) =2 bo’lsa, |[d, b] + 5[, 7] — 3[#, ]| ni toping.
6.Soddalashtiring:(2d, —b, +2¢, d,—2b — &,d + b)
Javoblar: 1. J: {29.5.20}. 2. J: ¢ = 2d — 2b . 3. J:=26/v/91. 4. J: cosp = 2 V7.
5.J:22.6.J:9(d, b, &)

Variant 14
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1.d ={2;7;5}, b ={3;0;4}, ¢ = {—6; —1; 3} vektorlar berilgan.

d = d — 2b + 2¢ vektorning koordinatalarini toping.

2.d=50+2], b=-1+410j, &= 37— 4 vektorlarni yasang. ¢ vektorni d va
b vektorlar bo’yicha yoying.

3. A(3;—-2;1),B(2;1;—1) nuqtalar berilgan. AB vekroming OY va OZ o’qglari
bilan § =y = 60° burchak hosil giluvchi va OX bilan esa o’tmas burchak hosil
giluvchi o’qdagi proyeksiyasini toping.

4. ABC uchburchak uchlari berilgan: A(2,-2,1), B(3,04) , €(1,1,-3). C
uchidagi ichki burchagi kosinusini toping.

5. ABCD parallelogrammda AB =N —0.5M & AD = 5.5m vektorlar berlgan.
Agar [m| =2, 1| =2, (m"n) = %bo’lsa, |[AC, BD]| ni toping.

6. Soddalashtiring: (@ — b + 3¢, —2d + 2b + ¢, 3d — 2b + 5¢)

Javoblar: 1. J:{-16,53}. 2. J:é=-d—-b. 3. J: (+V2)/2. 4. JicosC =
~5.5/4/39.5.J:22.6.J: =7 (d,b, &).
Variant 15

1.d ={2,7,5}, b ={3,0,4},¢ = {—6,—1,3} vektorlar berilgan.
+ 2¢ vektorning koordinatalarini toping.
4 =20—3], b=50+4], ¢ =7+ 10] vektorlarni yasang. ¢ vektorni d va

-

b vektorlar bo’yicha yoying.
3. 31—57+k, b=—T+] +4k, ¢ =47+ 4] — 2k vektorlar berilgan.
mp;,,zC Nitoping.

4. AB =21—6], BC =1+7], CA=—37—7] vektorlar uchburchak tomonlari
bo’lsa, uchburchakning C uchidagi burchagini toping.

E| =1 bo’lsa,

5. d va b vektorlar orasidagi burchak ¢ =%. Agar |a| =4,

|[3d — b, @ — 2b]| ni hisoblang.
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6. Soddalashtiring: (5d, +3b — &,d + 2b, b — ¢).
Javoblar: 1. J: {—7,-16,8}. 2.J: ¢=—2d+b. 3. J: =2. 4. J: cosa = 1//5. 5.
J: 10+/3. 6. Javob: — 8(&, b, 5).

Variant 16
1. @ ={1,2,3}, b ={4,5,0},¢ = {8,3,10} vektorlar berilgan. d=—-3d+5b—
4¢ vektorning koordinatalarini toping.
2.d=471-2j, b=30+5], ¢ =1— 7] vektorlarni yasang. ¢ vektorni @ va b
vektorlar bo’yicha yoying.
3. a = {4,—3,2} vertorning koordinata o’glari bilan bir xil o’tkir burchak hosil
giluvchi o’qdagi proyeksiyasini toping.
4, ABC uchburchak uchlari berilgan: A(1,2,-1), B(3,4,0) ,
C (2,5, —2).uchburchakning A uchidagi burchagini toping.

5. d va b vektorlar orasidagi burchak ¢ =§. Agar |d| =%, |b| = 2 bo’lsa,

I[d + 3b,3d — b]| ni hisoblang.

6. AB=2]+k,BC=21—3]—2k, CD=—-20+4j+3k  vektorlarga
parallelepiped qurilgan. Uning hajmini va A uchidan tushirilgan balandligini
toping.

7. Soddalashtiring:(&, b — 2d + & b) + (d,—2b, & d — ).

Javoblar: 1. J: {—=15,7,—49}. 2. :é =d — b 3. J:v/3. 4. J: cosA = 7/3V/11 .5.
:2.6.:V =2, H=27.0:-3(d,b,¢).

Variant 17
1.a = {3,-2,6}, b= {—2,1,0},¢ = {4,—2,—3 } vektorlar berilgan.
d = 5d + 6b — 4¢ vektorning koordinatalarini toping.
2.d=—60+2], b=4i+7], ¢ =97—3] vektorlarni yasang. ¢ vektorni d
va b vektorlar bo’yicha yoying.
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3.4(1,2,3,), B(—1,2,0), €(3,4,2), D(—7,0,5) nuqtalar berilgan. npﬁ+ﬁﬁ.

4. AB =20—6j, BC =7+ 7], CA = —37—J vektorlar uchburchak tomonlari
bo’lsa, uchburchakning A uchidagi burchagini toping.

5. d va b vektorlar orasidagi burchak ¢ =§ ga teng. Agar |d| = 4, |b|=+V3

[5@ + 2b, @ — 3b]| ni hisoblang.

bo’lsa,
6. Soddalashtiring: (&,b + 2¢, 3d — &) + (@ + b + 2¢,d,b)

Javoblar: 1. J: {—13,4,42}. 2. J:¢ = —1,54. 3. J: % 4. 3:90° 5. J- 102. 6.

J:(d,b,2)

Variant 18
1.d=1{3,-2,6}, b=[-21,0],¢ = {4,—2,—3 } vektorlar berilgan.
d = 3d + b — 5¢ vektorning koordinatalarini toping.
2.4=301—2], b=—20+], ¢=7{—4] vektorlari yasang. ¢ vektorni d va
b vektorlar bo’yicha yoying.
3. d = {2, —3,2} vektorning OX va OZ o’qlaridan mos ravishda a = 120" va y =
45° QY o’gidan esa o’tkir burchak hosil giluvchi 0’qdagi proyeksiyasini toping.
4. Tomonlari d=50—j+2k, b=2i+]+2k vektorlarga qurilgan
parallelogrammning diagonallari orasidagi burchakni toping.

5. d va b vektorlar orasidagi burchak ¢ = % ga teng. Agar |d| = 2v2, |b| =3

[4d@ — 5b,d + 2b]| ni hisoblang.

bo’lsa,
6. Soddalashtiring:(2d + b + & d+b,é —d) + (d,d + b — & &).

Javoblar: 1. J: @ = {—13,533}. 2. J:¢=d — 2b. 3. J: V2 — g 4. J: arccosx =

21

——5.1:78..6.3:3(&,b,2).

Variant 19

1.d=1{3,-2,6}, b={-21,0}, é=1{4 -2, —3 }vektorlar berilgan.
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d = d + 24b + 4¢ vektorning koordinatalarini toping.
2.d=30+5], b=1—7j, &= 77+ 3] vektorlarni yasang. ¢ vektorni @ va b

vektorlar bo’yicha yoying.

1 —

3. Agar a=3m—7n va b=2m+5n vektorlar va |mi| =% 7| = 2,

(m™n) = % berilgan bo’lsa, mpzb ni toping.

4. ABC uchburchak uchlari berilgan: A(1,2 — 1), B(3,4,0), C(2,5 — 2). Uning B
uchidagi nburchagini toping.

5. lal =2, |E| =7 va |[Ei, B]l = 7+/3 lar berilgan bo’lsa, (Ei, 5) ni hisoblang.
6. Soddalashtiring: (2d,3b —d + 2é,b —d) + (3d — b,b + & d + ).

" R T S
Javoblar: 1. J: {—29,14,—6}. 2. J:c = 2a + b. 3. J: = 4. J: cosa = e 5.

J3:7.6.3:=2(d,b, ).

Variant 20
1.d=20—37+k, b=—1+2],—3k, &= 37+ k vektorlar berilgan.
d = d + 2b + 4¢ vektorning koordinatalarini toping.

2.G=301+], b=20—J, &=87+7J vektorlarni yasang. ¢ vektorni d@ va b
vektorlar bo’yicha yoying.

3. 4=31—5/+k, b=—0+]+4k, ¢=47+4]—2k vektorlar berilgan.
npe(3d — 2b) ni toping.

4. ABC uchburchak uchlari berilgan: A(2; —2;1), B(3;4;0), C(1;1;—3).Uning
A uchidagi burchagini toping.

5.1dl =5, |b| =4, (d,b) =10 lar berilgan. |[d, b]| i toping.

6. d=1—3+k b=20+7—3k é=7+2/+k vektorlarga qurilgan
parallelepiped asosi bvaé vektorlarga qurilgan parallelogram bo’lsa,

parallelopipedning hajmini va balandligini toping.
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-

7.Soddalashtiring: (¢ + d,2a — 3b,+ &,d — 2b + 2¢) + (@ — b,d,2d — 5b +

d)

Javoblar: 1. J: {12,1,—9}. 2. ;¢ =2d +b. 3. J: =7/3. 4. J: cosa =

25

J:10v/3.6.3:V = 25, H = —.7.J: —4(d,b,?).

V75
2v13

=
Variant 21
1.d=21—-3+k b=—1+2] -3k, &=30— k vektorlar berilgan.

d = —2d + 3b + 5¢ vektorning koordinatalarini toping.

2.4=30+], b=20—J &=1— 3] vektorlarni yasang. ¢ vektorni @ va

vektorlar bo’yicha yoying.

3.d=+8i+5]— 7k vektorning OX va OY o’qglardan mos ravishda

Sl

45° va B = 60° li burchaklar OZ o’gidan esa o’tmas burchak hosil giluvchi

0’qdagi proyeksiyasini toping.

4. ABC uchburchak uchlari berilgan: A(1,2,—1), B(3,4,0), C(2,5,—2). Uning

C burchagini toping.
5.|d| = 4, |b| =5|,[d,b]| = 15 lar berilgan . (&,b)

6. Soddalashtiring: (3d + 2b — 5¢, @ — b + 4¢,d — 3b + &).

Javoblar: 1. J: {8,12,—16}. 2. J: é=—d +2b. 3. J: 8. 4. J: cosp =

J: 5V5.6.3: 49 (d,b,¢).

Al
o))

. 5.

Variant 22

.4=21—3j+k, b=—1+2]—3k, &=3i—k vektorlar berilgan.

1
d =3d—2b+¢ vektorning koordinatalarini toping.

2.4=30+j, b=20—J, &=5]+57 vektorlami yasang. ¢ vektorni @ va b

vektorlar bo’yicha yoying.
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3. d=2m+2n va b=2m—1 vektorlar berilgan. Agar [m| =2, || =1 va
(m~n) = g bo’Isa, ip;d ni toping.

4. a = 2m — 1 vektor va m va n —birlik vektorlar orasidagi burchak 120° bo’lsa,
cos(a”m) va cos(a”n) nitoping.

5. G=m+3%, b=4m—7n, ¢=3m+n vektorlar brilgan. Agar || = 4,
7l = V3, (@"A) =< bo’lsa |[@ + b,¢]| ni hisoblang.

6. Soddalashtiring: (d@ — 3b,+¢,2d + b — 3¢,d + 2b + &).

Javoblar: 1. J: {11,—13,8}. 2. J: & = 3G — 2b. 3. J: 16/V13. 4.J: % —2//7.

5.J:6.6.J: 25(d,b,2).

Variant 23

—

1.d=21—3]+k b=—T+2],—3k, ¢é=37— k vektorlar berilgan.
d = 2d — 3b — & vektorning koordinatalarini toping.
2

.4 =471—2], b=30+45], ¢=5—9] vektorlarni yasang. ¢ vektorni d va

—

d=2mM+27" ub=2m—7 vektorlar berilgan. Agar |m| =

-

b vektorlar bo’yicha yoying.
3. n|=

= |
\/g;
i va (m"n) =% bo’lsa, Ipzb ni toping.

4, G=21+]va b=-2]+k vektorlarga qurilgan parallelogrammning
diagonallari orasidagi burchakni toping.

5.d va b vektorlar orasidagi burchak ¢ = %n ga teng. Agar |d| = 2, |b| =2

—

bo’lsa, |[d — 3b,2d + 2b]| ni hisoblang.
6. Gd=21+3]—k b=5—2j, ¢=3]+5k vektorlarga qurilgan
parallelepiped asosi d va ¢ vektorlarga qurilgan parallelogram bo’lsa, uning hajmi

va balandligini hisoblang.

—

7. Soddalashtiring: (@ + 2b,—¢d —b,d — b — ©)

Javoblar: 1. J: {4, —12,12}.2. J: ¢ = 2d — b. 3. J: 1/7/5. 4. J; @ = 90°. 5. J: 16.
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i 39 5 7 o
6.0:V =78 H=—=7.33(db,0c).

Variant 24
la=21—-37+ k. b=—-T+ 2], —3k, ¢ = 37— k vektorlar berilgan.
d = 4d — b + 2¢ vektorning koordinatalarini toping.
2.4=20+], b=—1+2], ¢ =1+ 8j vektorlarni yasang. ¢ vektorni @ va b

vektorlar bo’yicha yoying.

1 -
ﬁ, In| =

—

3. d=2m+2fivab =2m —7 vektorlar berilgan. Agar |m| =

)

A=

(M) =% bo’lsa, mpzb ni toping.

4. ABC uchburchak uchlari berilgan: A(1,2,—1), B(3,4,0), C(2,5,—2).
Uchburchakning B uchidagi ichki burchagini toping.

5. d va b vektorlar orasidagi burchak ¢ = %gateng. Agar |a| = 5, |I_5| = 4 bo'lsa,
|[2@ + 5b,@ — 2b]| ni hisoblang.

6. Soddalashtiring: (d — 2b,2d — 3 ¢,d + b — 2¢).

Javoblar: 1. J: {15,—14,5}. 2. J: & = 2d + 3b. 3. J: 1/¥/5. 4. J: cosa = 22_@ 5,

J: 90°. 6. Javob: (d,b,¢).

Variant 25
1.6 = {5,7,2}, b ={3,0,4}, ¢ = {—6,1,—1} vektorlar berilgan.
d = 2d — 3b — & vektorning koordinatalarini toping.
2.4=20+], b=—1+2], &é=127+vektorlarniyasang. ¢ vektorni & va b
vektorlar bo’yicha yoying.
3. A(1,2,3,), B(~1,2,0), €(3,4,2), D(~7,0,5) nuqtalar berilgan. npzzAD ni
hisoblang.
4. G = 67— 27 + 3k vektorni 7,7,k bazis bo’yicha yoyilmasi ma’lum bo’lsa, bu
vektorni ortlar bilan hosil gilgan burchaklarini toping.
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5. d=4m+371, b=23m—n vektorlar berilgan. Agar |m| =2, |n| =3,
(m™n) = % lar berilgan bo’lsa, |[Ei,5 — d|| ni toping.

6. Soddalashtiring: (@ — 3b + &,2d + b —3 & d + 2b + ©)

Javoblar: 1. J:{7,13,—7}. 2. J:é=5G —2b. 3. J:=V16. 4. J: cos(@™) =
6 - 2 S>A7 3 . - 77 5

oF cos(d’y) = -2 cos(d k) = ~.5.0:21.6. 3 25(d, b, c).

Variant 26
1.d =1{5,72}, b=1{304} &={—6,1,—1} vektorlar berilgan.
d = 3d — 2b — & vektorning koordinatalarini toping.
2.d=17-7], b=40—2j, &= 37+ 5] vektorlarni yasang. ¢ vektorni @ va b
vektorlar bo’yicha yoying.
3. A(2,-5,4), B(1,0,—1) nugtalar berilgan. AB vektorning OY va OZ o’qglari
bilan teng B = y = 60°, OX 0’qi bilan esa o’tkir burchak hosil giluvchi o’qdagi
proyeksiyalarini toping.
4. A(a,0,0), B(0,0,2a), C(a,0,a) vektorlar berilgan. OC vaAB vektorlarni
yasang va bu vektorlar orasidagi burchagini toping.

5. d va b vektorlar orasidagi burchak ¢ = %ga teng . Agar |d| = 3,|b| = 1 bo’lsa,
|[3d + 2b, 2@ + 2b]| ni hisoblang.
6. Soddalashtiring: (&@ — 3b + 2¢, 2d — 3b + ¢,d + ¢).

Javoblar: 1.J3:{3,22,-3}.2.J:é= —d + b.3. J:—iz. 4.J: cosp = —.5. J:3v3.

V2 V1o’
6. Javob: 6(&, b, E).

Variant 27
1.4 =1{57,2}, b ={3,04}, & ={—6,1,—1} vektorlar berilgan.

d = —2d + 3b + 5¢ vektorning koordinatalarini toping.
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2.4 ="50+2j, b=30—4], ¢ =167 — 4] vektorlari yasang. ¢ vektorni @ va
b vektorlar bo’yicha yoying.

3. d=-3mM+2ii va b=m+7 vektorlar berilgan. Agar |m| =1, |n| =2,
(m™n) = 2?” bo’lsa, mpzd ni hisoblang.

4. Uchburchak  tomonlari AB =20—6j, BC =1+7], CA=-31—7
vektorlardan iborat bo’lsa, uning B uchidagi burchagini toping.

5. Tomonlari Gd=2+kvab=1+2k vektorlarga qurilgan

parallelogrammning balandligi va yuzini toping.

6.1d| = 3, |b| = 7,(d,b) = 9 lar berilgan. |[d, b]| ni hisoblang.

7. Soddalashtiring: (& + b — 2¢, b+ 5¢—d+b — ¢).

Javoblar: 1. J:{—31,—9,3}. 2. J:¢ = 2d + 2b. 3. J: 2v/3. 4. J: cosg = 2//5. 5.

J:S =+21,H = 21/5. 6. J: 6v/10. 7. Javob: —13(d,b,¢).

Variant 28
1.a ={5,7,2}, b= {3,0,4}, ¢ = {—6,1,—1} vektorlar berilgan.

d+4b—2¢ vektorning koordinatalarini toping.

N Q..¢

.d =57+ 2], b=30— 47, ¢ = 41+ 12j vektorlarni yasang. ¢ vektorni a va

—

b vektorlar bo’yicha yoying.

3. 4=31—5/+k b=—1+]+4k, ¢=47+4j—2k vektorlar berilgan.
Hp(a+25)5 ni toping.

4. 04 = Ava OB = b vektorlar berilgan. Agar |d| = 2, |b| =4, (@"b) = 60°
bo’lsa, AOB uchburchakning OM medianasi va OA tomoni orasidagi burchagini
toping.

5. d=2m+n, b=m+2n vektorlar berilgan. Agar |m| =2, |1] =2,

+
(mir7) =2 bolsa, |[d, b] + 5[, 7] — 3[#, ]| ni toping.

~

6. Soddalashtiring: (2d — b + 22, @ —2b — &, d +b).
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Javoblar: 1. J: {29,5,20}. 2. J:¢ = 2d — 2b. 3. J: —=26/v/91. 4. J: cose = 2/\/7.
5.J: 22. 6. Javob: 9(d, b, 2).

Variant 29
1.4 =1{2,75}, b={3,04}, ¢ ={—6,—1,3} vektorlar berilgan.

d — 2b + 2¢ vektorning koordinatalarini toping.

Uy
Il

2.4 ="50+2], b=—1+10j, &= 37— 4] vektorlarni yasang. ¢ vektorni d va
b vektorlar bo’yicha yoying.

3. A(3,—2,1), B(2,1,—1) nuqtalar berilgan. AB vektorning OY va OZ o’qlari
bilan bir hil § = y = 60° burchak ,0X 0’qi bilan esa 0’tmas burchak hosil giluvchi
0’gdagi proyeksiyasini toping.

4. ABC uchburchak uchlari berilgan. A(2,-2,1), B(3,0,4), €(1,1,—3).Uning C
burchagini toping.

5. ABCD parallelogrammda AB = 7 — 0,57 , AD = 5,5m vektorlar berilgan.
Agar |m| =72, |7 = 2,(mM"n,) = % lar berilgan bo’lsa, |[AC, BD]| ni hisoblang.
6. Soddalashtiring: (d@ — b + 3¢, —2d + 2b + &, 3d — 2b + 5¢).

Javoblar: 1. J:{~16,53}. 2. J:é =-d—-b. 3. J: (1 +V2)/2. 4. J:cosp =

~5,5//39.5.J: 22.6.J: =7(d, b, &).

Variant 30
1.d = {275}, b ={3,04}, &={—6,—1,3} vektorlar berilgan.
d = —2d + 3b + 2¢ vektorning koordinatalarini toping.
2.4=20-3], b="5{+4], ¢=1+10j vektorlarni yasang. ¢ vektorni @ va

—

b vektorlar bo’yicha yoying.
3. 4=31—5/+k b=—0+]+4k ¢=47+4]—2k vektorlar berilgan.

npz(2d — b) ni hisoblang.
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4. AB = 20— 6], BC =7+ 7], CA = —37— vektorlar uchburchak tomonlari
bo’lsa, uchburchakning C uchidagi ichki burchagini toping.

5. d va b vektorlar orasidagi burchak ¢ = 2?” gateng. Agar |d@| = 4, |b| = 1 bo’lsa,
|[3d@ — b,d — 2b]| ni hisoblang.

6. Soddalashtiring: (5d +3b—¢, d@ + 2b, b — ¢).

Javoblar: 1.J: {~7,-16,8}.2.J: ¢ = —2d + b.3.J: —2. 4.J: cosa = % J:10/3.

6. 3:—8(d, b, ¢).

ANALITIK GEOMETRIYA ELEMENTLARI.

1§.IkKi nuqta orasidagi masofa.

O’qdagi A(x;) va B(x,) nugtalar orasidagi masofa:

d=lx; — x| =/ (%2 — x1)? (1)

AB kesmaning (algebraik) kattaligi:

AB == xZ - xl (2)
Tekislikdagi A(xy; y;1) va B(x,; y,) nugtalar orasidagi masofa:
d =1 (x = x1)? + (y2 = y1)? 3)

R3 fazodagi A(xy; y,;21) va B(x,; v, ; z,) nugtalar orasidagi masofa:

d=~v(—x)2+ =)+ (22— 2z)% (4

2§.Kesmani berilgan nisbatda bo’lish.

A(x1;y,) va B(xy;y,) nugtalar berilgan. AB kesmani AN:NB = A

nisbatda bo’luvchi N (x; y) nuqgtaning koordinatalari;

X+ Ay _nt Ay, 1
o1+ YT S
Xususiy holda kesmani teng ikkiga, ya’ni A=1:1=1 nisbatda bo’lish:
Xy + X7 Y1+ Y2
X > y > (2)

Uchlari  A(xy;y1), B(x2;¥2), C(x3;¥3),....M(xp; y) nuqgtalarda bo’lgan
ko’pburchak yuzi:
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1

=3 3)

|x1 )’1| |x2

Xn Yn|
X2 Y2 X3

X1 N

;§| +...+|

formula bilan topiladi.
Uchlari A;(xq,y1),A5(x3,¥5), ..., Ap(x,, ¥y), nuqtalarda bo’lgan qavariq
ko’p burchak uchlariga mos ravishda m;, m,, ..., m,, og’irliklar qo’yilgan bo’lsa, u

holda og’irlik markazi koordinatasi

My Xy +MpXy + o+ MpXyy MY MY, ot My,

(4)

)

m+my+--+m, Y my+my+--+m,
formula bilan topiladi.
3§.Tekislikda to’g’ri chiziq tenglamasi.
1. To’g’ri chizigning umumiy tenglamasi.
Ax+By+C=0 (1)
Bu yerda A, B, C lar o’zgarmas sonlar.
a) C =0 bo’lsa, y = —%x —t0’g’r1 chiziq koordinatalar boshidan o’tadi.
b) B=0 bolsa, x = —% —to g 'ri chizig OY o°qqa parallel boladi.
c) A=0 bo'lsa, y = —% —to'gri chizig 0X o°qqa parallel bo'ladi.
d) A=C=0 bo’lsa, y =0 —to'g'richizig 0X o°qdan iborat boladi.
e) B=C=0 bo'lsa, x =0 to'g'richizig OY o qdan iborat bo’ladi.
2. To g ri chizigning burchak koeffitsiyentli tenglamasi.
y=kx+b (2)
Bu yerda k parametr-to’g’ri chizigning OX o’qini musbat yo’nalishi bilan hosil
gilgan burchakning tangensiga teng, ya’'ni k = tga, b —0zod son.

3.Tog'ri chizigning kesmalar bo"yicha tenglamasi.

Xy
a+b_1 3)

Bu yerda a va b togri chizigni OX va 0Y o qlardan mos ravishda ajratgan
kesmalari.
4 .Ikki nugtadan o tuvchi to'g ri chizig tenglamasi.

A(xq;y1) va B(xy; y,) nutalardan o’tuvchi to’g’ri chiziq tenglamasi;
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X=X _ y—W
Xo—=X1 Y2—M1

5. Berilgan nugtadan berilgan yo nalish bo'yicha o'tuvchi to'g'ri chiziq

(4)

tenglamasi;
A(xq; vo) nugtadan o’tuvchi va 0X o’qini musbat yo’nalishi bilan a burchak hosil
giluvchi (k = tga) to’g’ri chiziq tenglamasi;
Y = Yo = k(x —xo) 5)
6. Ikki to'g ri chiziq orasidagi burchak.
y1 =kix+ by to’g’ri chizigdan y, = k,x + b, to’g’ri chizigqacha soat
strelkasiga garama-qarshi yo’nalishda hisoblanuvchi ¢ burchak

kz_kl

tgp

formula bilan topiladi.
To’g’ri chiziglar umumiy ko’rinishda
Aix+Biy+C, =0wva A,x +B,y+(C, =0
berilsa, ikki to'g'ri chiziq orasidagi burchak ularning normal vektorlari
n,(A4; By) wva mn,(A,;B,) orasidagi burchak

n - n, A;-A; + B, B,

COSP = —=——=7 = 7
YTl Iyl [+ B2 JAZ + B2 @)
ga teng bo'ladi.
Ikki to’g’ri chizigning parallellik sharti:
A _ By
ki =k, yoki —=— (8)
1 2y 4, B,

Ikki to’g’ri chizigning perpendikulyarlik sharti:
kik,=-1 yoki Ai-A,+B{-B,=0 9)
7. Parallel bo’lmagan ikki A;x + B,y +C;, =0 vaA,x+B,y+C, =
0 to’g’ri chiziglarning kesishish nuqtasini topish uchun ularning tenglamalarini

birgalikda yechish kerak.
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|_C1 Bl Al _Cl
_1=CG Byl _ 4 —Gl
=74 B° YT A B 10

A(xy; yo) nugtadan Ax + By + C = 0 to’g’ri chiziggacha bo’lgan masofa;
g |Ax0 + By, +C|

VAZ + B2
Ax+By+C =0 va Ax; + By, +(C; =0 to’g’ri  chiziglar  orasidagi

(11)

burchaklar bissektrisalarining tenglamalari;
VA2+B2 T \[A? + B?

FAZODA TO G RI CHIZIQ VA TEKISLIK TENGLAMALARI.

1-§.Tekislik tenglamasi.
1-ta’rif. Quyidagi
Ax+By+(Cz+D =0 (D)
tenglama tekislikning umumiy tenglamasi deyiladi.
Bu yerda A,B,C va D berilgan sonlar bo’lib, A, B, C lar noma’lumlar oldidagi
koeffitsient, D ozod son deyiladi.
n(4; B; C) vektor tekislikka perpendikulyar bo’lib, uning normal (yo’naltiruvchi)
vektori deyiladi.
1°1. Agar D =0 bo'lsa, Ax + By + Cz =0 tekislik koordinatalar boshidan
o tadi.
2.a) Agar A=0 bo'lsa, By+Cz+ D =0 tekislik OX o'qiga parallel bo’ladi.
b) Agar B =0 bo'lsa, Ax + Cz+ D = 0 tekislik OY o qgiga parallel boladi.
c)Agar C =0bo'lsa, Ax + By + D = 0 tekislik OZ o qiga parallel bo’ladi.
3a)Agar A=D =0 bo'lsa, By + Cz = 0 tekislik OX o'gidan otadi.
b) Agar B=D =0 bo'lsa, Ax + Cz = 0 tekislik OY o’gidan o tadi.
c)Agar C =D =0 bo'lsa, Ax + By = 0 tekislik 0Z o gidan o tadi.
4a) Agar A=B =0 bo'lsa, Cz+ D =0 tekislik XOY tekislikka parallel
boladi.
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b) Agar A=C=0 bollsa, By+ D =0 tekislik XOZ tekislikka parallel
boladi.

c)AgarB =C =0 bo'lsa, Ax + D = 0 tekislik YOZ tekislikka parallel bo"ladi.
29, Koordinata tekisliklarining tenglamalari: x =0, y = 0 va z = 0.

39 Tekislikning koordinata o’qlaridan ajratgan kesmalar bo’yicha tenglamasi:

X 'y z

—+-4+-=1 2

a b c @)
49 Berilgan uchta M;(xy,y1,2,), My(xy,v5,2,) va M3(x3,v3,23) nugtalardan
o’tuvchi tekislik tenglamasi:

X—=X1 Y=V Z—Z
Xo =Xy Y2—Y1 Z2—Z1| =0 (3)
X3 —=X1 Y3—Y1 23— 7

59. My(x0,Vo,2o) nuqgtadan Ax + By + Cz+ D =0 tekislikkacha bo’lgan
masofa:
4 _ 14%0 + By, + Cz + D)
VA% + B% + (2
6°. Ayzx+ B,y +Ciz+D; =0 va A,x + B,y + C,z+ D, =

(4)

0 tekisliklar orasidagi burchak, ularning normal 7 (4;; B;; C;) va 1n(Ay; By; Cy)
vektorlari orasidagi burchakka teng:

m-n A;A, + B{B, + C,C,
mil - 17l JAZ + BZ + CZ/AZ + BZ + (2

a) tekisliklarning parallellik sharti:

(5)

cosQp =

A _Bi_G ©
A, By (

b) tekisliklarning perpendikulyarlik sharti:
A1A2 + Ble + C1C2 = 0 (7)

2§.Fazoda to’g’ri chiziq.
19, M(xy,vo, z9) nuqtadan o’tuvchi va s(m;n;p) yo’naltiruvchi vektorga
ega bo’lgan to’g’ri chizigning kanonik tenglamasi:

X—Xo Y—Yo Z—Zg
m n p

(1)

29, (1) tenglamadagi har bir nisbatni ¢t parametrga tenglab, to’g’ri chizigning
73



x =mt+ xg

y=nt+y (2)
z=pt+z

parametrik tenglamasini hosil gilamiz.
39, Berilgan M(xq,y,,2;) va N(x,,y,,2,) nuqtalardan o’tuvchi to’g’ri
chiziqg tenglamasi:
X — X1 Yy—WN Z—Z
X2 =X1 Y2—V1 2272

49, Fazodagi to’g’ri chizigning umumiy tenglamasi:

{Alx + Bly + Clz + Dl == O 4
A2x+Bzy+sz+D2=0 ()
bu yerda
A B, C
S i
A, B (
Bu to’g’ri chizigning yo’naltiruvchi vektori
I j k
§=7?1XT_7,)=A1 Bl Cl (5)
A; By G

59. (4) tenglamadan bir marta y ni, ikkinchi marta x yo’qotib, to’g’ri
chizigning parametrlari bo’yicha yozilgan tenglamasiga ega bo’lamiz:

(6)

{x =mz + xg
y =nz+y,
(6) tenglamani ushbu
X~X _Y~7Yo_Z27 %
m n 1

kanonik ko’rinishda yozish mumkin.

o X~ %1 Y=V Z—Z;

X=X —
60 2 _Y 7Y _

Z_ZZ

va
mq nq P1 m; n; P2

to’g’ri chiziqlar orasidagi burchak, ularning yo’naltiruvchi vektorlari
s;(my;ny;py) va s;(my;ny;p,y) orasidagi burchakka teng:
S1°S; m;m; + nyn,; + p1p;

STT521 o+ 18 + pinfmi + 73 + 12

(7)

cosQp =

a) Ikki to’g’ri chizigning perpendikulyarlik sharti:
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S51+S; =0 yoki mymp; +nyn; +pip; =0 (8)
b) Ikki to’g’ri chizigning parallellik sharti:

m_m P

= 9
m; MnN; P2 )
¢) Ikki to’g’ri chizigning ustma-ust tushish sharti:
m; n Xy — X — Z, — Z
m_m_D va 22 1_Y2=Nn _ 2 1 (10)
m; Nz P2 my ny P1
d) Ikki to’g’ri chizigning kesishish sharti:
X2 —=X1 Y2=0V1 Z2— 7%
my ny P |=0 11D
m; n; p2
e) Ikki to’g’r1 chizigning aygash bo’lishlik sharti:
X2 —=X1 YV2—=V1 22— 2
my ny b1 =0 (12)
m; n; b2

X~X _Y~7Yo_Z27 %
n p

7°. a). M;(x,y;,7,) nugtadan

to’g’r1 chizigqacha bo’lgan masofa:

0 Ao yomsl thorvs ztal o ol
:|SXM1M0|: Xo— X1 Yo — Y1 Yo—V1 Zo— 21l 1Zg —2Z1 Xog—Xq

H Jm? +n? + p?

bu yerda My(xy, yo,2Zo) to’g’ri chiziqqa tegishli nuqta va s(m;n;p) vektor

(13)

to’g’ri chizigning yo’naltiruvchi vektori.
X—=X1 Y=V _Z— 2 vax_xz V=Y Z— 2y
my ny P1 m; n; |2

ikki ayqash to’g’ri chiziqglar orasidagi eng qisqa masofa:

b).

Xo—=X1 Y2—=Y1 22— 73
— my nqy P1
d= |M1M2 " S1 '52| _ m, Ny P2 (14)
— - —
|Sl X SZl \/|m1 Tl1|2 |n1 p1|2 pl m1|2
m; n; n, p2 P2 mMmj

bu yerda M;(xq,y1,2,) va M,(x,,v,,2,) nuqtalar mos ravishda to’g’ri
chiziglarga  tegishli, s;(my;ny;p1) va s,(m,;n,;p,) lar  esa  ularning

yo’naltiruvchi vektorlari.
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38.To’g’ri chiziq va tekislik.

10, X% _ Y=Y _ Z;ZO to’g’ri chiziq va Ax + By + Cz + D = 0 tekislik

m n

orasidagi burchak:

] Am + Bn+ Cp
sing = (1)
VA% + B% + C%/m? + n? + p?

Bu yerda $(m;n;p) —to’g’ri chizigning yo’naltiruvchi vektori, k(4; B; C)-
tekislikning normal vektori.

a) To’g’ri chiziq va tekislikning parallellik sharti:

Am +Bn+Cp =0 (2)
b) Ularning perpendikulyarlik sharti:
4_B_C -
m n p

c¢) To’g’ri chizigning tekislikda yotish sharti:

Am+Bn+Cp=0 va Axyo+By,+Czy+D =0 (4)
d) To’g’ri chiziq bilan tekislikning kesishgan nuqtasi. To’g’ri chiziq tenglamalarini
parametrik x=mt+x,, y=nt+y, 2z =pt+ z, ko’rinishda yozib,
tekislikning Ax+ By + Cz+ D =0 tenglamasidagi x; y; z larni  o’rniga
qo’yamiz. Natijada ¢ ga nisbatan tenglama hosil bo’ladi. Hosil bo’lgan
tenglamadan t, ni topib, so’ngra kesishgan nuqta koordinatalari (xq;y;;Z2;)
topiladi.
e) Ikki to’g’r1 chizigning bir tekislikda yotish sharti:

X1—=X0 Y1—Yo 41— %

my ny P1 =0 (5)
m; n; p2
Misollar.

1. Koordinatalar boshidan A(—5; 12) nuqtagacha bo’lgan masofani toping.
j:d =13,
2. A(3;1) va B(5;4) nugtalar orasidagi masofani toping.
jrd = 4V2.
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3. Uchlari A(1;0), B(1;3) va ((6;3) nugtalarda bo’lgan uchburchak
tomonlari uzunliklarini toping va grafigini yasang.
j: AB =3,BC = 5,AC =/34.
4. Koordonatalar boshidan va A(6;0) nugtadan 5 birlik masofada yotuvchi
nugtalar topilsin.
j: A(3;4),B(3; —4).
5. Abstsissalar o’qida A(0;3) nuqtadan 5 birlik masofada yotuvchi nugtalar
topilsin.
j: A(—4;0),B(4;0).
6. A(1;1) va B(5;4) nugtalar hamda 0X o0’qga nisbatan simmetrik bo’lgan
A;,B; nugtalar vyasalsin. Bu nuqgtalarni tutashtirish natijasida hosil
bo’lgan ABA, B; trapetsiyaning tomonlar uzunliklarini toping.
j: AA; =2,AB =5,BB, =8,4,B; =5.
7. Uchlari A(1;1) va B(10;4) nuqtalarda bo’lgan AB kesmani 2:1 nisbatda
bo’luvchi nuqtani toping.
Jj: (3;3)
Ko’rsatma. Uchburchakning og’irlik markazi medianalar Kesishish nugtasida
yotadi.
8. Uchlari A(—3;2) va B(5;—4) nuqtalarda bo’lgan kesmani teng ikkiga
bo’luvchi N(x; y) nugtaning koordinatasini toping.
J: N(1;-1)
9. Uchlari A(—1;—1) va B(4;—6) nugtalarda bo’lgan kesmani 3:2 nisbatda
bo’luvchi nuqtaning koordinatalari yig’indisini toping.
Jji —2
10. Uchlari A(—2;4), B(3;—1) va C(2;3) nuqtalarda bo’lgan uchburchak
uchlariga mos ravishda 60, 40 va 100 kg toshlar (og’irliklar) osilgan. Og’irlik
markazi M (x; y) ni toping.
Jj: M(1;2,5)
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11. Uchlari A(5;—-3), B(—1;—1) va C(7;1) nuqtalarda bo’lgan uchburchak
tomonlarining o’rtalarini toping.
Jj: (2,-2),(3;0),(6;-1)
12. Uchlari 0(0;0), A(8;0) va B(0;6) nugtalarda bo’lgan uchburchakning OC
medianasi uzunligini toping.
Jj; 5
13. Uchlari A(1; —1), B(6;4) va C(2;6) nuqtalarda bo’lgan uchburchakning
og’irlik markazini toping.
Jj: (3;3)
Ko’rsatma. Uchburchakning og’irlik markazi medianalar kesishish nugqtasida
yotadi.
14. Uchlari A(2;0), B(5;3) va C(2;6) nuqtalarda bo’lgan uchburchakning
yuzini hisoblang.
j: 9 kv birlik
15. A(—1;2), B(1;3) va C(5;5) nuqtalarning bir to’g’ri chiziqda yotishini
ko’rsating.
16. Uchlari A(3;1), B(4;6) va C(6;3) nuqtalarda bo’lgan to’rtburchakning
yuzini hisoblang.
j: 13 kv birlik
17. F(2;2) nugtadan va OX o’qdan teng uzoglashgan nuqtalar geometrik
o’rnining tenglamasini tuzingva grafigini chizing.
18. OY o’qdan b =5 kesma ajratib, 0X o’q bilan 1) 30°;2) 45% 3) 60°
burchak tashkil qiluvchi to’g’ri chiziglarning tenglamasini tuzing va grafigini

yasang.

] ! +5 +5 3x+5
: =—Xx : =X ; =V3x
J* V1 NE Y2 Y3

19. Koordinatalar boshidan o’tib, 0X o’qi bilan; 1) 45%; 2) 90°; 3) 120°
burchak tashkil giluvchi to’g’ri chiziglarning tenglamasini tuzing va grafigini

yasang.

j:1) y=x;2) x=0; 3) y=—/3x.
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20. OX o’qidan 5 birlik va OY o’qidan 4 birlik ajratuvchi to’g’ri chiziqlar
tenglamalarini tuzing va grafigini chizing.

x Yy xy
NP A I A
Jogty=bgty

21. 1) 2x+3y=6; 2)x—3y =4 to’g’ri chiziq tenglamalarini o’qlardan
ajratgan kesmalar bo’yicha yozing.
JAETETH  A
(=3)
22. Koordinatalar boshidan va A(3;—4) nuqtalardan o’tuvchi to’g’ri chiziq
tenglamasini tuzing va grafigini yasang.
Ji4x+3y =0
23. Uchlari A(1;2), B(4;4), C(7;0) nuqtalarda bo’lgan uchburchak
tomonlarining tenglamasini tuzing va grafigini yasang.
J:AB:2x —3y+4=0;BC:4x+3y—28=0;AC:x+3y—7=0
24. A(—3;1) nuqtadan o’tuvchi va OX o’qining musbat yo’nalishi bilan
1) 30°;2) 45% 3) 60° tashkil etuvchi to’g’ri chiziq tenglamasini tuzing va
grafigini yasang.
1
J .y = N
25. Quyidagi to’g’ri chiziqlar orasidagi burchakni toping:

x+V3+1; 2. y=x+4; 3).y=V3x+3V3+1

1) y=2x+3 va y=—%x+4; 2)5x —y=-7 va 2x — 3y = —1,
3)2x+y=0va3x—y—4=0; 4) x+2y=0 va 2x+4y =7,

j; 1)90°,2) 45% 3)45%4) 0
26. 1) 3x—2y—-5=0, 2). 6x—4y+1=0, 3).6x+4y—3=0,
4).2x + 3y — 6 = 0 to’g’ri chiziglardan parallel va perpendikulyar bo’lganlarini
ko’rsating.
J: 1 va 2-to’g’ri chiziglar parallel, 1 va 4-to’g’ri chiziglar hamda 2 va 4-to’g’ri
chiziglar perpendikulyar.
27. Uchlari  A(1;2), B(4;5) va C(7;2) nugtalarda bo’lgan uchburchak

tomonlari tenglamalarini tuzing va uning ichki burchaklarini toping.
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Jji AB:x—y+1=0; BC:x+y—9=0;AC:y =2

<A=<C(C=45%<B=90°

28. Uchlari A(—1;1), B(3;3) va C(5;0) nugtalarda bo’lgan uchburchakning
medianalari tenglamalarini yozing.

ji AN:x —10y +16 = 0; BM:5x — 2y —9=0;CK:x + 2y —5 = 0

29. Uchlari A(—2;0), B(2;4) va C(3; —1) nuqtalarda bo’lgan uchburchakning

balandliklari tenglamalarini tuzing.

1 2
J: AN:y=§x+§; BM:y=5x—-6; CK:y=—x+2.

30. x+y—4=0 va 2x—2y +5 =0 to’g’ri chiziglar orasidagi burchaklar

bissektrisalarining tenglamasini tuzing.

Mustaqil yechish uchun misollar.

Variant 1
1. Uchburchak uchlari berilgan: A(1;2;-1,), B(3;4;0), C(2; 5;—-2). A
uchidagi ichki burchagi kosinusini toping.
2. A(3;0;—=3), B(1;2;3), €C(2;—2;1) nugtalar berilgan. ABC uchburchakning
yuzini toping.
3. M(1;1) nuqtadan o’tib, a)x+2y+2 =0 to’g’ri chiziqqa parallel;
b) x+2y+2=0 to’g’ri chizigqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
4. Uchburchak uchlarining  koordinatalari berilgan: A(—8; —2), B(2;1;0),
C(4;4). a) A uchidan tushirilgan balandlik tenglamasini, b) C uchidan tushirilgan
mediana tenglamasini, ¢) B burchakni toping.
5. M(5;-2) nugtani l: 2x — 3y — 3 = 0 to’g’ri chiziqqa proyeksiyasini toping.
6. Parallelogrammnining ikkita tomoni tenglamasi berilgan:
3x —2y+12 =0 va x — 3y + 11 = 0 va diagonallari kesishish nugtasi ( 2; 2).

Uning qgolgan ikki tomoni va diagonallari tenglamasini tuzing.

80



7. 0z o’qiga parallel va M( 2, —1,3) nuqtadan o’tuvchi to’g’ri chiziq tenglamasini
tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqgta
P(3; —6;2) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
x—2y+z—-—1=0,2x—-4y+2z2—-1=0,3x+4y—-—2z+2=0.

10. {2);:?;;} :_?;Z+—39:=00 to’g’ri chiziq tenglamasini kanonik ko’rinishga
keltiring.

11. M(—1;3;9) nuqgtadan o’tib, G{2;—4;7} vektorga parallel to’g’ri chiziq
tenglamasini tuzing.

12. A(3; —1;4) nugtani 2x + y — z+ 5 = 0 tekislikka proyeksiyasini toping.

13. XT_l = yT” = % to’g’ri chiziq va x +2y—z+5=0 tekislik orasidagi

burchakni toping.

x+1 y  z-1 «x
1455 =2 =22 2
1 2 1

+1 z—-2 . .. . . . .
= = - to’g’ri chiziglar orasidagi masofani toping.

: . _ 7 . . N, — v —
Javoblar.1.J.cosa—3m2J.\/ﬁ.3.J.a)x+2y 3=0, b)2x—y

1=0.4J:a) x—3y+2=0, b)y—4=0, c)arccos(\/_)SJ (3;1).

6.J:3x—-2y—-16=0,x—3y—-3=0, x+4y—10=0, 5x —8y + 6 =0.

7.0:x—2=0,y+1=0.8.J: 3x—6y+2z—49 =0. 0. J:d=i\r 10. J:

x_z_ﬂ y—3_z+9 . n 1

5= 5= 1 11. J: — = 7.12..].(1 —2;5).13J: 14Jd \/_
Variant 2

1. A(2; —2;1), B(1;1;1), €(7;3;2) nugtalar berilgan. ABC uchburchak yuzini

toping.

2. Piramida uchlarining koordinatalari berilgan :A(1;2;—-1), B(0;1;5),
C(0;4;—1),D(3; 2;1). Piramidaning hajmini ABD qgirraga tushirilgan balandlik
uzunligini toping..

3. My(2;1) nuqtadan o’tib, a)2x+3y+4 =0 to’g’ri chiziqqa parallel;

b) 2x + 3y + 4 = 0 ga perpendikulyar bo’lgan to’g’ri chiziq tenglamasini tuzing.
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4. Uchburchak uchlarining koordinatalari berilgan: A(—5;—-2), B(7;6),
C(5;—4).a) C uchidan tushirilgan balandlik tenglamasini, b) A uchidan
tushirilgan mediana tenglamasini, ¢) B va C burchaklarini toping.

5. M(-1;-5) nuqgtani l: 4x + 7y — 26 = 0 to’g’ri chiziqqa proyeksiyasini toping.
6. ABCD parallelogrammning A(2;5) va B(5;3) uchlari va diagonallarini
kesishish nuqgtasi M(—2;0) berilgan. Parallelogramm tomonlari tenglamasini
tuzing.

7. M(—1;2;3) nuqtadan o’tib, M,(1;0;-2), M,(3;4;5), M3(—1;2;0)
nuqtalardan o’tuvchi tekislikka parallel tekislik tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta
P(4;—3;12) bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
2x—3y+62z—21=0; x+y+2z=0; 4x — 6y + 12z + 35 = 0;

10 {x—2y+3z—4=0
" Bx+2y—-5z—-4=0

keltiring.

to’g’ri chiziq tenglamasini kanonik ko’rinishga

11. M(3;0; —2) nuqtadan o’tib, ¢ = {2;1;1} vektorga parallel to’g’ri chiziq
tenglamasini tuzing.

12. A(1;-3;2) nugtani 2x+ 5y —3z—19 =0 tekislikka proyeksiyasini
toping.

13. g = yT_S = % to’g’ri chiziq va 4x+y+z—3 =0 tekislik orasidagi

burchakni toping.

x—2 +2 Z+1 x-0 -0
14. =Y _ =2
1 -3 -2 1 1

Javoblar: 1. J:0,5v410. 2. J :V =5, H=

-1 oo o L
= Zl to’g’ri chiziglar orasidagi masofani toping.

= 3. a)2x+3y—7=

ik
0; )3x—2y—4=0. 4 J : a)3x+2y—7=0b)3x—-11y—-7=
0¢)45%90°. 5.3:(3;2).6.J: AB:2x +3y —19 =0, BC:8x — 11y —

7=0,CD: 2x+3y+27=0, AD:8x—11y+39=0.7. J: x+3y —2z =
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0.8 J 4x—3y+12z—-169=0.9 J:d=55 10. :Z=2==22 11
4

XT3 _ Y _zH2 - (3-2 — . c =
J: =1 1.12.\].(3,2, 1).13.J.4.14.J.d—m.

Variant 3
1. A(5;—4;1), B(3;2;3), C(1;—1;—2) nugtalar berilgan. Uchlari berilgan
nuqtalardan iborat uchburchak yuzini toping..
2. Uchlari A(7;12;3), B(3;0;1), C(2;1;1) nuqtalarda bo’lgan tetraedrning
hajmi 10 ga teng. Agar tetraedrning D uchi OY o’qida yotsa, D nuqtaning
koordinatasini toping.
3. My(2; —1) nuqtadan o’tib, a) 2x + 3y = 0 to’g’ri chiziqqa parallel,  b) 2x +
3y = 0 to’g’ri chiziqqa perpendikulyar bo’lgan to’g’ri chiziq tenglamasini tuzing.

4. Uchburchak uchlari berilgan: A(—4;-5), B(4;1) , C(—%;7).a) C uchidan

tushirilgan balandligi tenglamasini; b) A wuchidan o’tkazilgan medianasi
tenglamasini ; ¢) A ichki burchagi bissektrisasi tenglamasini tuzing.

5. M(—8;12) nuqgtani A(2; —3), B(—5;1) nugqtalardan o’tuvchi to’g’ri chiziqqa
proyeksiyasini toping

6. ABCD parallelogrammning qo’shni uchlari berilgan: A(1;—2), B(3;2) va
M(1;1) nugta diagonallari kesishish nugtasi bo’lsa, parallelogramm tomonlari
tenglamasini tuzing.

7. M(—2;7;3) nuqtadan o’tib, x — 4y + 5z — 1 = 0 tekislikka parallel tekislik
tenglamasini tuzing,

8. Koordinata boshidan tushirilgan  perpendikulyar asosi  berilgan:
P(3; —2;4) . Shu nuqtadan o’tuvchi tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
x—2y+z—-1=0, x+2y+3z+1=0, 2x—4y+2z—-1=0

10. {3x—5y+z—8=0

2x+y—z4+2=0 }to g’ri chiziq tenglamasini kanonik ko’rinishga

keltiring.
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11. M(1;0;—2) nuqgtadan o’tib, g{2;1;0} vektorga parallel to’g’ri chiziq
tenglamasini tuzing.

12. A(1;-3;2) nugtaning 6x + 3y —z —41 =0 tekislikdagi proyeksiyasini
toping.

x+3 _y-2  z+1
1 -2

13. to’g’ri chiziq va 4x + 2y + 2z — 5 = 0 tekislik orasidagi

burchakni toping.

x=2 +1 z—1 x+4 -2 z+2 . .. . . .
14, == va =1 == — to’g’ri chiziglar orasidagi masofani

toping.

Javoblar: 1. J :v/274. 2. J : D;(0; 25;0)D,(0; —=35;0). 3. J:a) 2x +3y—1=
0 b)3x—2y—8=0. 4. J :a)4x+3y—19=0,b) 36x — 23y +29 =
0, ¢)13x—9y+7=0.5.3:(1;2;5).6.J: AB:2x—y—4=0, BC:x+
y+5=0, CD:2x—y+2=0, AD:x+y+1=0.7.):x—4y+5z+ 15 =

x-2 _y-1 z-7

0.8.0:3x—2y+42z—29=0.9.J:d = —. 10. J :

24/6 "4 5 13"
(x—2y—z=0 —
11.J.{ Ly 1231 (7,0,1).18.3; arcsm(\/_) 14.J:d = 6.
Variant 4
1. Uchburchak uchlari berilgan: A(5; —6;2), B(1;3;-1), C(1;—-1;2). A

uchidan BC tomoniga tushirilgan balandlikni toping.
2. Piramida uchlari berilgan: A(2;0;0), B(0;0;3), €(0;0;6), D(2;3;8).

Piramida hajmini va D uchidan tushirilgan balandligini toping.

3. My(—1; 3) nugtadan o’tib, a) xT_l = y— to’g’ri chiziqqa parallel b) — = yTH
to’g’ri chiziqqa perpendikulyar bo’lgan to’g’ri chiziq tenglamasini tuzing.

4. Uchburchak uchlari berilgan: A(4;8), B(2;—10), C(—6;—2). a) B uchidan
tushirilgan balandligi tenglamasini; b) A uchidan o’tkazilgan medianasi
tenglamasini; ¢) C ichki burchagi bissektrisasi tenglamasini tuzing.

5. M(—4; 6) nugtaning l: 4x — 5y + 3 = 0 to’g’ri chiziqqa proyeksiyasini toping.
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6. Uchlari A(—2; —-2), B(-3;1), (g,g) ,D(3; 1) nuqtalarda bo’lgan to’rtburchak

trapetsiya ekanligini ko’rsating va shu trapetsiyaning o’rta chizig’i va diagonallari
tenglamasini tuzing.

7. My(—3; —2; 4) nuqtadan o’tib, x — 2y — 3z + 5 = 0 tekislikka parallel tekislik
tenglamasini tuzing.

8. Koordinata boshidan tushirilgan perpendikulyar asosi berilgan: P(1;2;3). Shu
nuqtadan o’tuvchi tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
2x—3y+6z—21=0,4x—-6y+12z+35=0,7x—3y+z—15=0

2x—y+3z—-5=0 _, . .. . : , e .
10. { 4x+3y—22+8=0 to’g’ri chiziqni kanonik ko’rinishga keltiring.
11. M(1;0; —2) nugtadan o’tib, ¢{5;—1;8} vektorga parallel to’g’ri chiziq
tenglamasini tuzing.

12. A(5;2;—1) nugtaning 2x —y +3z+23 =0 tekislikka proyeksiyasini

toping.
13.2 =222 _ 2%y g’ri chizigva 6x + 15y — 10z = 0 tekislik orasidagi
2 3 6
burchakni toping.
X y+3 z—-2 x-3 y+2 z-2 5 5 - .. . . .
14, == vaT =T o= togrn chiziglar orasidagi masofani
toping.

Javoblar: 1. J :5. 2. J : V=14, H=+14. 3. J :a)3x—2y+9 =
0, b) 2x+3y—7=0. 4. J a)x+y+8=0, b) 7x—3y—4=0,
c)y+2=0.5J:(-2;-1).6.)J: ABICD3x+y—1=0x—y=0,y—
1=70.7J:x—2y—3z+11=0.8.J: x+2y+3z—14=10.9.J:d =5,5.

1O_J:_17=3’1_+61=%_11_J;"5;1=3’_—+11=§.12.J:(1;4;7).

13.J: arcsin(3/133). 14. d = 5v5/+/6.

Variant 5
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1. Uchburchak uchlari A(2;—2;1), B(3;4;0), C(1;1;—3) nugtalarda yotsa, A
uchidagi ichki burchagini toping.

2. A(5;—6;2), B(1;3;—1), C(1;—1;2) nuqtalar uchburchak uchlari bo’lsa, B
uchidan AC tomonga tushirilgan balandlik uzunligini toping.

3. M(2;3) nuqtadan o’tib, a) 5x —y+3 =0 to’g’ri chiziqqa parallel;
c) 0,5x—y+3=0to’g’ri chizigga perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.

4. Uchburchak uchlarining koordinatalari berilgan: A(4;8), B(2;—10),
C(—6;—2). a) B uchidan tushirilgan balandlik tenglamasini, b) A uchidan
tushirilgan mediana tenglamasini, c) B burchakni toping.

5. M(1;2) nugtaning [:2x —y — 5 = 0 to’g’ri chiziqdagi proyeksiyasini toping.
6. Parallelogrammning bir uchidan chiggan ikkita tomoni tenglamasi berilgan:
5x -3y +28=0 ,x—3y—4=0va diagonallari kesishish nugtasi (10;6).
Uning golgan ikki tomoni va diagonallari tenglamasini tuzing.

7. M(2;—-1;1) nugtadan o’tib, a) 3x—y—Z+1=0, b)x—y+2z=0
tekisliklar kesishish chizig’iga perpendikulyar tekislik tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta
P(—1;2; 3) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
3x—6y—2z+35=0,3x—6y—22—7=0,4x—-5y+3z—1=0.

10. {Zx;;C ?Ely_—liiz_:()z 0 to’g’r1 chiziq tenglamasini kanonik ko’rinishga
keltiring.

11. M(2;-5;3) nuqtadan o’tib, g{4;—6;9} vektorga parallel to’g’ri chiziq
tenglamasini tuzing.

12. A(2; 1;1) nugtaning x + y + z + 5 = 0 tekislikdagi proyeksiyasini toping.

13. xT_l = % = # to’g’ri chiziq va x + y — z + 1 = 0 tekislik orasidagi

burchakni toping.

86



x+7 y+4 z+3 x—21 _ y+5 -2

14, = =—, = — to’g’ri chiziglar orasidagi masofani
1 14 2 6 -4 -1

toping.

Javoblar: 1. J: cosa = % 2.J:25/v41. 3.J: a) 05x —y+2=0, b) 2x +

y—7=0. 4 Ja)x+y+8=0, b) 7x—3y—4=0, c)arccos(4/V41).
5.J:(3;1).6.J: x—3y+8=0;5x—3y—32=0;5x—-3y+4=0;y—1=
0.7.3:3x+7y+2z2—1=0.8. Ji—x+2y+32z2—14=0.9. J:.d = 6. 10. J:

x+1 __y-3 __z .Xx—-2 _y+5 z-3 . _ ] . 1
— =5 =711k =——=--12.J:(1,0,-2).13. J: arcsin (m)
14. J: d=13.

Variant 6
1. ABC uchburchak berilgan: A(7;3;4), B(1;0;6),C(4;5;—2). A uchidan BC
tomonga tushirilgan balandligini toping.
2.1d|l = 4, |b| =5,|[d,b]| = 10 lar berilgan bo’lsa, (&,b) ni hisoblang.
3. Piramida uchlari berilgan: A(2;0;0), B(2;3;8), €(0;0;6), D(0;3;0).Uning
hajmini va ACD yoqiga tushirilgan balandligini toping.
4. M(2;3) nuqtadan o’tib, a) 3x —2y+2 =0 to’g’ri chiziqqa parallel,
C)3x—2y+2=0to’g’ri chizigqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
5. Uchburchak uchlarining koordinatalari berilgan: A(4;8), B(2;—10),
C(—6;—2). a) A uchidan tushirilgan balandlik tenglamasini, b) C uchidan
tushirilgan mediana tenglamasini, ¢) B burchakni toping.
6. M(0; 0) nugtani l:2x + 3y = 0 to’g’ri chiziqqa proyeksiyasini toping.
7. Parallelogrammning ikki tomoni tenglamasi y =2 va2x —3y+12=0
hamda diagonallari kesishish nuqtasi M(2;4) berilgan. Parallelogrammning
golgan ikki tomoni tenglamasini va diagonallari tenglamasini tuzing.
8. Koordinatalar boshidan o’tib, 2x —y+5z+3 =0, x+3y—z—-7=0

tekisliklarga perpendikulyar tekislik tenglamasini tuzing.
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9. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(1;0; 2) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

10. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:

2x —3y+6z+28=0,2x—-3y+6z—14=0,x—4y—2z+9 =0.

—z=0 D .. : .. .
11. { Xry-—z to’g’ri chiziq tenglamasini kanonik ko’rinishga keltiring.

2x—y+2=0
12. M(2; —5; 3) nuqtadan o’tib, x;3 = y;Z = ZIZ to’g’ri chiziqga parallel to’g’ri
chizig tenglamasini tuzing.
13. A(3;—1;4) nugtaning x1—35 = y;6 = Z_+43, x1—32 = 3:3 = Z_+43 parallel to’g’ri
chiziqlar orqali o’tuvchi tekislikdagi proyeksiyasini toping.
14. xj = y;r‘} = 2;4 to’g’ri chiziq va x + 2y + 3z — 5 = 0 tekislik orasidagi
burchakni toping.
15. xT_l = —% = %, g = y_—+11 = ? to’g’ri chiziqlar orasidagi masofani toping.

Javoblar: 1. J: % 2.J:V =14, H=+14.3.0:3x — 2y = 0,¢)2x + 3y — 13 =

0.4.J:a)x +8y+22=0 b)1lx+3y+2=0 c)arccos(3/V15).5.J: 0.
6. J: y=6,2x—3y+4=0,2x—-5y+16=0,2x—y=0. 7. J —13x+

2

24y +10z=10. 8. Jx+2y—5=0. 9. Jd=6.10. J: T=22=22 11

3 22 =22 =212 3:(2; -3; -5). 13. J: arcsin(19/v406). 14. J: 3V5 /7.

2 3

Variant 7
1. ABC uchburchak uchlari berilgan: A(4;—2;3), B(0;—1;3),C(3;—4;5).
A uchidan VS tomonga tushirilgan balandligini toping.
2. Uchlari A(—1;1;1), B(1;2;1) , €(7;12;3) nuqtalarda bo’lgan tetraedrning
hajmi 2 ga teng. Agar uning D uchi OY o’qida yotsa, shu uch koordinatasini toping.
3. M(2;—-3) nugtadan o’tib, a) 3x —7y+3 =0 to’g’ri chiziqga parallel,
c) 3x—7y+3=0to’g’ri chiziqga perpendikulyar bo’lgan to’g’ri chiziq

tenglamasini tuzing.
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4. Uchburchak uchlarining koordinatalari berilgan: A(2;6), B(4;-2),
C(—2;—6). a) A uchidan tushirilgan balandlik tenglamasini, b) C uchidan
tushirilgan mediana tenglamasini, ¢) B burchakni toping.

5. M(4,3) nugtaning l: 3x — 4y + 10 = 0 to’g’ri chiziqdagi proyeksiyasini toping.
6. Parallelogrammning qo’shni uchlari A(—3;2) va B(3;6) hamda diagonallari
kesishish nuqgtasi M(2;4) berilgan bo’lsa, parallelogrammning diagonallari va
golgan ikki tomoni tenglamasini tuzing.

7. Koordinatalar boshidan o’tib, 2x —y+5z4+3=0,x+3y—2z—-7=0
tekisliklarga perpendikulyar tekislik tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta
P(—1;2;0) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
x+5y—2z4+10=0, x+2y—4=0,x—y+2z+10=0, x—y+ 2z —

4 =0.

10. {4x—y+3z—7=0

2x+y—4z+10 =0 to’g’ri chiziq tenglamasini kanonik ko’rinishga
keltiring.

x+y—2z—1=0

11. M(—1;2;1) nuqtadan o’tib, {x +2y—z41=0

to’g’ri chiziqqa parallel

to’g’r1 chiziq tenglamasini tuzing.

12. A(4;3;—1) nugtaning x + 2y —y —z— 3 = 0 tekislikdagi proyeksiyasini

toping.

13. x;Z = y:l = Z;S to’g’ri chiziq va x + 2y —3z+ 4 = 0 tekislik orasidagi
burchakni toping.

14. xT_Z = yTH = %, x;7 =2 ;1 = 2;3 to’g’ri chiziglar orasidagi masofani toping.

Javoblar: 1. J; /% .2.3: D,(0;1;0), D,(0;=5;0).3.J:3x — 7y +3 =0,

c)7x+3y—5=0.4.J:a)3x+2y—18=0, b) 8x—5y—14=0,
c¢) arccos(—5/v211).5.J:2.6.J: 2x—3y+12=0, y=6,2x -3y +4 =0,

89



y=2702x-y—z=0.8J—x+2y—5=0.9.Jd==10.0: =

\/_
y-2 _ ? 11. J: ";1 — y_‘f — 211. 12. 3:(5; =1; 0). 13. J: arcsin(5/V406). 14.

J:d = 3.

Variant 8

1. ABC uchburchak uchlari berilgan: A(4; —2;3), B(0;—1;3), C(3;—4;5).
B uchidan AS tomonga tushirilgan balandligini toping.
2. M(2;—3) nuqtadan o’tib, a) x +9y —11 =0 to’g’ri chiziqqa parallel;
C)x+9y—11=0 to’g’ri chiziqqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
3. Uchburchak uchlarining koordinatalari berilgan: A(—7,3), B(2,—1),
C(—1,-5).a) B uchidan tushirilgan balandlik tenglamasini, ¢) B uchidan
tushirilgan mediana tenglamasini, ¢) C burchakni toping.
4. M(2;—=5) nuqgtaning l:4x — 3y + 25 =0 to’g’ri chiziqdagi proyeksiyasini
toping.
5. Parallelogramning ikki tomoni tenglamasi x —y+1=0va x—2y+6 =0
hamda diagonallari kesishish nuqtasi M(4;4) berilgan. Parallelogrammning
golgan ikki tomoni tenglamasini va diagonallari tenglamasini tuzing.
6. Koordinatalar boshidan o’tib, 2x —y +3z—1=0,x+ 2y +z =0
tekisliklarga perpendikulyar tekislik tenglamasini tuzing.
7. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(2;1;1) gateng bo’lsa, shu tekislik tenglamasini tuzing.
8. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:

aA)x—2y+z—1=0,b)2x —4y+2z—1=0,c0)5x—6y+7z—1=0.

9 {2x+y+32—4=0

X—y+22-1=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga

keltiring.

10. M(2;—3;—1) nuqtadan o’tib, x;4 = y;rl =Z;3 to’g’ri chiziqqa parallel

to’g’r1 chiziq tenglamasini tuzing.
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11. A(3;1;—1) nugtaning x + 2y + 3z —30 = 0 tekislikdagi proyeksiyasini
toping.

x+4  y—1
3 2

12. = Zf to’g’ri chiziq va 2x — 3y — 2z + 5 = 0 tekislik orasidagi

burchakni toping.
X9 _y+2_z y+7 _ 272

X . o . . .
13. " e to’g’ri chizigqlar orasidagi masofani

toping.

Javoblar: 1. J: 2v/10.2.J:a) x + 9y + 25 =0,b)9x —y — 21 = 0. 3. J:a)3x —
4y —10=0 b) 4x+5y+13=0¢c)x+1=0.4.J:96.5.J:x—y—1=
0, x—2y+2=03x—4y+4=0,x—4=0.6.J:-7x+y+5z=0.7.

J2x+y+7-6=0.83d=200 %=t 21 19 g X2 ¥4 _zt1
12 5 -1 -3 4 3 2

11. J:(5,5,5). 12. J: arcsin (J%) 13.J:d = 29/7.

Variant 9
1. ABC uchburchak uchlari berilgan: A(2;5;3), B(1;2;3), €(0;2;5).C
uchidan AB tomoniga tushirilgan balandligini hisoblang.
2. Uchlari A(3;5;4), B(8;7;4), C(5;10;4), D(4;7;8) nuqtalarda bo’lgan
piramidaning hajmini va ABC yoqqga tushirilgan balandligini toping.
3. M(—2;—-5) nuqgtadan o’tib, a) 3x + 4y +2 =0 to’g’ri chiziqqa parallel;
C)3x+4y+2=0to’g’ri chiziqqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
4. Uchburchak uchlarining koordinatalari berilgan: A(2; —1), B(—7;3),
C(—1;-=5). a) B uchidan tushirilgan balandlik tenglamasini, ¢) A uchidan
tushirilgan mediana tenglamasini, ¢) B burchakni toping.
5. (—1; 5) nugtaning l: 4x + 3y — 5 = 0 to’g’ri chiziqqa proyeksiyani toping.
6. Parallelogrammning qo’shni uchlari A(0; 1) va B(4;5) hamda diagonallari
kesishish nuqtasi M(4;4) berilgan bo’lsa, Parallelogrammning diagonallari va

golgan ikki tomoni tenglamasini tuzing.
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7. M(—1;-1;2) nuqtadan o’tib, x+2y—2z+4=0, x—2y+2z=0
tekisliklar kesishish chizig’iga perpendikulyar tekislik tenglamasini tuzing.

8 .Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(—1; 2; 1) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
6x—18y—9z—-28=0,5x—6y+7z+1=0,4x— 12y —6z—7 = 0.

10. {x+2y—3z—7=0

2x—y+4z4+1=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga

keltiring.

2x—y+3z—1=0

11. M(2; —5; 3) nuqtadan o’tib, {Sx Y 4y—z—7=0-

to’g’ri chiziqqa parallel

to’g’ri chiziq tenglamasini tuzing.

12. A(1;0;2) nugtaning x_—lz = y-2}-3 = Z__ll to’g’ri chizigdagi proyeksiyasini
toping.
13. ==X =2 to'g’ri chiziq va 6x—3y—2z=0 tekislik orasidagi

burchakni toping.

x+3 _y—-6 _z-3 x—4 y+1 z+7

14, " = s T 3 T3 to’g’ri chiziglar orasidagi masofani
toping.

Javoblar: 1. J: % 2. ) V=14H=7/J14 3. J: a)3x +4y +26 =0,
c)4x —3y—7=0. 4J.a)3x +4y+9=0; b)y+1=

0; c)arccos(54—\/z_7).5.\]:1,2.6.J:x—y+1=0,x—2y+6=0, x—y—1=

0,x—2y+2=0.7.J:2x+3y+4z—-3=0.8 J—x+2y+z—-6=0. 9.

Jid=210 J; =22 9903 275 1) 3:(1;-1;0). 13
6 11 -10 -5 -11 17 13
J:arcsin(6/91). 14. J:d = 13.
Variant 10

1. ABC uchburchak uchlari berilgan: A(—1,2,-3), B(3,4,—6), C(1,1,—1).

A uchidan BC tomoniga tushirilgan balandligini hisoblang.
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2. Piramida uchlari berilgan: A(4,6,5), B(6,9,4), €(2,10,10), D(7,5,9). Shu
piramida hajmini toping.

3. M(2;-3) nuqtadan o’tib, a) 2x+ 3 =0 to’g’ri chiziqqa parallel;
€)2x + 3 = 0 to’g’ri chiziqga perpendikulyar bo’lgan to’g’ri chiziq tenglamasini
tuzing.

4. Uchburchak uchlarining  koordinatalari berilgan: A(—2,—-2), B(7,—6),
C(1,2).a) B uchidan tushirilgan balandlik tenglamasini, ¢) A uchidan tushirilgan
mediana tenglamasini, ¢) B burchakni toping.

5. M(0;6;3) nugtaning l:5x — 12y — 6 = 0 to’g’ri chiziqdagi proyeksiyasini
toping.

6. Uchlari A(3,—1), B(2,4), €(5,6), D(9,3) nuqtalarda bo’lgan to’rtburchak
trapetsiya ekanligini ko’rsating. Trapetsiya o’rta chizig’i va diagonallari
tenglamasini tuzing.

7. M(1;2;3) nuqtadan o’tib, 2x—y+5z+3=0,x+3y—z—-7=0
tekisliklarga perpendikulyar tekislik tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(2;3;4) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
3x—6y—2z+35=0,3x—6y—2z—1=0,x—4y—-—z+9=0.

10.{2x+y—z+1=0

3x—4y+7z=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga keltiring.

3x—y+2z—7=0

X+3y—22—-3=0 to’g’ri chiziqqa parallel

11. M(2; 0; —3) nuqgtadan o’tib, {

to’g’r1 chiziq tenglamasini tuzing.

x+4 y—3 z—4

12. A(1;1;1) nugtaning — =, = to'gri chiziqdagi proyeksiyasini
toping.
13. xT_S = y_—+31 = _il to’g’ri chiziq va 2x + y + z = 0 tekislik orasidagi burchakni
toping.
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9, L, .. e
va = =, to'gi chiziglar orasidagi

14 {2x+2y—z—10=0 x+7 y-5 7z
" x—y—2z—-22=0 3 -1

masofani toping.

. . 3v29 o 121 _ 121 . 9 _ _
Javoblar: 1"]'ﬁ' 2.J:V = — H_3\/69' 3.Ja)x—2=0,c)y+3=0.4

J;a)3x+4y+3=0 b) y+2=0 c)arccos(8.6/v97).5.J:3.6.J: BC |l
AD Ax—-—6y—1=0,7x—-2y—23=0,x+7y—30=0.7.J:2x+ 3y +z —

x-1 _y-2 z-5

11=0.8.J2x+ 3y +4z—-29=0.9.J:d = 6.10. J: . . T

z+3

11, 9522 = 2 = 22,12, 9:(-2,-1,3). 13. J:0. 14. J:d = 25.

Variant 11
1. ABC uchburchak uchlari berilgan: A(—1,2,-3), B(3,4,—6), €(1,1,—1).C
uchidan AB tomoniga tushirilgan balandligini toping.
2. Piramida uchlari berilgan: A(1,3,6), B(2,2,1), €C(—1,0,1), D(—4,6,—3).
Piramida hajmini va D uchidan tushirilgan balandligini hisoblang.
3. M(2;—3) nuqtadan o’tib, a) 16x — 24y — 7 = 0 to’g’ri chiziqqa parallel;
c)16x — 24y —7 =0 to’g’ri chiziqqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
4. Uchburchak uchlarining  koordinatalari berilgan: A(7,—6), B(—2,—2),
C(1,2).a) B uchidan tushirilgan balandlik tenglamasini, ¢) A uchidan tushirilgan
mediana tenglamasini, c) B burchakni toping.
5.x+2y+5=0vax+ 2y + 3 = 0 parallel to’g’ri chiziqlar orasidagi masofani
toping.
6. Uchlari A(6;—3), B(3;3), €(5,6), D(10,3) nuqtalarda bo’lgan to’rtburchak
trapetsiya ekanligini ko’rsating. Trapetsiya o’rta chizig’l va diagonallari
tenglamasini tuzing.
7. My(3; —1;—5) nuqtadan o’tib, 3x — 2y +2z2+7=0,5x—4y+3z+1=0
tekisliklarga perpendikulyar tekislik tenglamasini tuzing.
8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta

P(—2;1;3) ga teng bo’lsa, shu tekislik tenglamasini tuzing.
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9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
x—2y+3z—-1=0,3x+y—z+5=0,2x—4y+6z+3=0.

10. {x+y+3z—2=0

3x — 2y +72—1=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga

keltiring.

11. M(1;1;1) nuqgtadan o’tib, OX o’qiga parallel to’g’ri chiziq tenglamasini
tuzing.

12. A(2;3;1) nugtaning xJ1r7 = yZZ = Z;Z to’g’ri chiziqdagi proyeksiyasini
toping.

—2z+3=0 : .. -
13. {x+y Zt to’g’ri chiziq va 2x —y—z+ 7 =0. tekislik

x+2y—3z—-1=0

orasidagi burchakni toping.

x+1 z—1
14 == =2=""2
1 1 2

+1 z—-2 . .. . . . .
=== - to’g’ri chiziglar orasidagi masofani toping.

X
1 3

)

Javoblar: 1. J:3. 2. J: V = 2, H = 2V14. 3. Jia) 2x — 3y —13 =0, ¢) 3x +

2y =0. 4. Jia)3x—4y—2=0 b)4x+5y+2=0 ¢)arccos(11V97/
485).5.J:8/4/5.6.J: BC || AD 6x—4y—27=0,y=3,9x+y —51=0.

7. J:2x+y—2z—15=0.8.J:-2x+y+3z—29 =0. 9.J:d=2L 10. J:

=
x-1 _y-1_ z Ay — 1=0 o . ] —
=22y J.{Z_ o 12 3:(=524).13.3:0. 14. J:d = V373,

Variant 12

1. Piramida uchlari berilgan: A(—4,2,6), B(2,-3,0), €(—-10,5,8),D(-5,2,—4).
Piramida hajmini va D uchidan tushirilgan balandligini toping.

2. M(—2;4) nuqtadan o’tib, a) 2x —3y+ 6 =0 to’g’ri chiziqqa parallel;
€)2x —3y+6 =0 to’g’ri chizigqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.

3. Uchburchak uchlarining koordinatalari  berilgan: A(-5,3), B(3,4),
C(7,—3).a) A uchidan tushirilgan balandlik tenglamasini, ¢) C uchidan tushirilgan

mediana tenglamasini, ¢) B burchakni toping.
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4. x —3 =0va2x+5 =0 to’g’ri chiziglar orasidagi masofani toping.

5. Parallelogrammning bir uchidan chiquvchi ikki tomoni tenglamasi 2x — 3y +
3 =0, 2x —y + 9 = 0 vashu uchga garama-garshi uchining koordinatasi (2,5)
bo’lsa, parallelogrammning qolgan ikki tomoni va diagonallari tenglamasini
tuzing.

6. M(1;1;-2) nuqtadan o’tib, 2x+2z=0, x —y+2z—1=0 tekisliklarga
perpendikulyar tekislik tenglamasini tuzing.

7. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta
P(4;1;5) gateng bo’lsa, shu tekislik tenglamasini tuzing.

8. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
3x+2y—-z—-6=0,9x+6y—3z=0,x+4y—-52+9=0.

o {3x—y+4z—7=0

X+5y—324+1=0 to’g’rt chiziq tenglamasini kanonik ko’rinishga

keltiring.

10. M(2;4;5) nugtadan o’tib, OX o’qiga parallel to’g’ri chiziq tenglamasini
tuzing.

11. A(1;2; 1) nugtaning x:‘;ﬁ = _11 = Z;—l to’g’ri chizigdagi proyeksiyasini toping.

12. ===22=2 to'g’ri chiziq va x—2y+z—5=0tekislik orasidagi

burchakni toping.

13. x;2 = lerl = Z__ll, x;r4 = y_—zz = Z_+32 to’g’ri chiziglar orasidagi masofani toping.
Javoblar: 1. J: V = 56/3,H = 4. 2. J:a) 2x — 3y + 6 = 0,¢)3x + 2y — 2 = 0.
3. Jla)dx —7y+41=0 b)x—16y—55=0 c)arccos(2.5/v/221). 4. J:

55. 5 J 2x—-3y+11=0;2x—y+1=0x—y+3=0,y—1=0. 6.

x —
-17

. _ . _ _ g _ 6 .
J3x+y—2z-8=0.7 J4x+y+52-42=0.8 Jd == 9. J;

X2 =22 10.:

13 -16

y—4=0

S50 11.J: (—0,5;—0,5;2).12. J: arcsin1/6.13. J:d =

6.

Variant 13
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1. ABC uchburchak uchlari berilgan: A(—2.1.1), B(2.3.—-2), €(1.1.-1)

A uchidan BC tomoniga tushirilgan balandligini hisoblang.

2. Tetraedr uchlari berilgan: A(1,1,2),B(-1,1,3), €(2,—2,4), D(—1,0,—2).
Tetraedr hajmini va B uchidan tushirilgan balandligini toping.

3. M(2;—1) nuqtadan o’tib, a) 3x+ 5y —7 =0 to’g’ri chiziqga parallel,
c)3x +5y —7 =0 to’g’ri chiziqqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.

4. Uchburchak uchlarining koordinatalari berilgan: A(—2;0), B(2;6), C(4;2).
a) AC tomonini tenglamasini ,c) B uchidan tushirilgan balandlik tenglamasini, c)
B uchidan tushirilgan mediana tenglamasini tuzing.

5. 3x —4y+5=0va 3x—4y+1 =0 parallel to’g’ri chiziglar orasidagi
masofani toping.

6. Parallelogrammning qo’shni uchlari A(—6;—3)va B(—4;1) hamda
diagonallari kesishish nuqtasi M(—2;1) berilgan bo’lsa, Parallelogrammning
diagonallari va golgan ikki tomoni tenglamasini tuzing.

7. M(0;2;1) nuqgtadan o’ttb, x+5y+9z—13=0,3x—y—5z+1=0
tekisliklarga perpendikulyar tekislik tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta
P(1; —2; 1) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
3x+4y—-5=0, 5x—-7y+8z=0, 6x+8y—16—7 = 0.

10. { x—3y+z—5=0

2x+4y—22+10=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga

keltiring.

11. M(1;0; —3) nuqtadan o’tib, OX o’qiga parallel to’g’ri chiziq tenglamasini
tuzing.

12. A(2;0;0) nugtaning x_130 = y;Z = Ziz to’g’ri chiziqdagi proyeksiyasini
toping.
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% = _ll = % to’g’ri chiziq va 4x + 2y + 2z —5 = 0 tekislik orasidagi

burchakni toping.

13.

x+7 y+4 z+3 x-21 y+5 z-1

14, = =—, = = to’g’ri chiziqlar orasidagi masofani
1 14 -2 6 —4 -1

toping.

Javoblar: 1. J: 3—]3_29 2.3 V=35/6, H=+5.3.J:a)3x 5y — 11 = 0,¢)

SX+3y—1=0. 4. J: a)x—3y+2=0; b) 5x—y+4=0; ¢)3x+y—
12=0. 5. J: 08. 6. J:2x—3y+3=0, 2x—-y+9=0, 2x—-3y+11 =
0,2x—y+1=0.7.Jx+y+2z—-3=0.8Jx—-2y+2z—-6=0.9.J:d =

. x_z_ﬂ _x—1=0 . 1 _
06. 10. 3 I=2=Z2 11 J.{Z+3=0. 12. J:(29.-1.-6). 13.
J: arcsin (%) 14.J: d = 13.

Variant 14
1. ABC uchburchak uchlari berilgan: A(—2,1,1), B(2,3,—-2) , €(0,0,3). B
uchidan AC tomoniga tushirilgan balandligini toping.
2. Tetraedr uchlari berilgan: A(2,3,1), B(4,1,-2), €(6,3,7), D(7,5,—3).
Tetraedr hajmini va ACD yoqgqga tushirilgan balandligini toping.
3. M(—1;—4) nuqtadan o’tib, a) z—% =1 to’g’ri chiziqqa parallel,
C) %— % =1 to’g’ri chizigqa perpendikulyar bo’lgan to’g’ri chiziq tenglamasini
tuzing.
4. Uchburchak uchlarining koordinatalari berilgan: A(1;1), B(2;4), C(-3,1).a)
AC tomonini tenglamasini ,c) B uchidan tushirilgan balandlik tenglamasini, c) B
uchidan tushirilgan mediana tenglamasini tuzing.
5. 5x—12y+52=0va 10x —24y -39 =0 to’g’ri chiziglar orasidagi

masofani toping.
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6. Uchlari A(4,12), B(6,5) , €(3,2), D(—3,5) nuqtalarda bo’lgan to’rtburchak
trapetsiya ekanini ko'rsating. Trapetsiyaning o’rta chizig’i va diagonallari
tenglamasini tuzing.

7. 4x —y+3z—1=0vax + 5y —z + 2 = 0 tekisliklar kesishish chizig’idan
o’tib, 2x — y + 5z — 3 = 0 tekislikka perpendikulyar tekislik tenglamasini tuzing.
8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(2; 1; 3) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:

2x —2y+z+3=0,6x—6y+3z—12=0,4x—y+2z—4=0.

10. {2x+3y—4z—3=0

3x—5y+z+5=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga

keltiring.

11. M(2; —5;3) nuqtadan o’tib, OZ o0’qiga parallel to’g’ri chiziq tenglamasini
tuzing.

12. A(0;0; —1) nugtaning x_+32 = y_—21 = 219 to’g’ri chiziqdagi proyeksiyasini
toping.

13. g = —Lz = % to’g’ri chiziq va x —2y+ 2z—5 = 0 tekislik orasidagi
burchakni toping.

14. % = yTH = %, x: =2 ;1 = ;3 to’g’ri chiziqlar orasidagi masofani toping.

Javoblar: 1. J: v29. 2. J: V=22, H=70/V581. 3. J: 3x+4y+19=
0,0)4x —3y—8=0.4.J:a)y—1=0; b)x—y+2=0; c)x—2=0.
5.J:55.6.J: BC | AD, 2x —2y—7 =0,y =5,10x —y —28 = 0. 7. J: 7x +

14y +5=0.8J:2x+y+3z—-14=0.9. J:d =2.10. J: Z=X2=2 11
3 17 14 19

J: {x ~2=0 5 3:(1;3;8). 13. J: aresin(8/9). 14. J: d = 3.

y+5=0

Variant 15
1. A(2,0,—2), B(1,2,3), €(3,—3,1) nugtalar berilgan. ABC uchburchak yuzini

toping.
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2. Tetraedr uchlari berilgan: A(7,2,4), B(7,—1,-2) , €(3,3,1),4(—4,2,1).
Tetraedr hajmini va ABC yoqqa tushirilgan balandligini toping.

3. My(—3,—1) nuqtadan o’tib, a) AB to’g’ri chiziqqa parallel, ¢)AB to’g’ri
chiziqqa perpendikulyar bo’lgan to’g’ri chiziq tenglamasini tuzing. Bu yerda: A(-
2;6), B(3;-1).

4. Uchburchak uchlarining koordinatalari berilgan: A(0,0), B(1,6), C(4,2). a)
AC tomonini tenglamasini ,c) B uchidan tushirilgan balandlik tenglamasini, c) B
uchidan tushirilgan mediana tenglamasini tuzing.

5.3x+y—3v10=0 va 6x+2y+5V10 = 0. To’g’ri chiziqlar orasidagi
masofani toping.

6. Parallelogrammning qo’shni uchlari A(0;0) va B(—2;5) hamda diagonallari
kesishish nuqtasi M (1;3) berilgan bo’lsa, Parallelogrammning diagonallari va
golgan ikki tomoni tenglamasini tuzing.

7. A(1,—-1,3) va B(1,2,4) nuqtalardan o’tib, 2x — 3y +z+ 1 = 0 tekislikka
parallel tekislik tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(—5;0; 3) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:

4x —-3y+4=08x—6z—12=0,2x—-—2z+3=0

5x—-2y+3z+1=0 e 4. . : y
10. { Xx+3y—52-1=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga
keltiring.
11. M(3;—1;1) nuqtadan o’tib, OZ o’qiga parallel to’g’ri chiziq tenglamasini

tuzing.

12. A(0;3;0) nugtaning x;4 =20 _31 to’g’ri chiziqdagi proyeksiyasini

toping.
13. xoi = "_—_15 = g to’g’ri chiziq va x + 2y + 2z —5 =0 tekislik orasidagi

burchakni toping.
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x+3 -6 _z-3 x—4 _y+1 _ z+7 S o :
14, ” =y3 = 3 =2 T = to’g’ri chiziglar orasidagi masofani

toping.

x+3

Javoblar: 1 J:0.5V506 . 2. J: V==, H=43/J105. 3. J: a) *==

y__—|-71' b)5x—7y+8=0. 4, J: a) x—Zy:()’ b)5x+y—11=0,c)2x+

y—8=0.5J:55.6.):5x+2y+3=0, x—2y+12=0, 5x+ 2y — 24 =
0, x—2y=0.7.J3x+y—3z+7=0.8J:—=5x+3z2—34=0.9.J:d = 2.

X — 3 = 0 . . . 2
S 1=, 12 9252, 13 Jaresin(57). 14

28

10. J:- =X =21 13, J:{
1 17

J:d =13.

Variant 16

1. A(3,0,—-3), B(1,2,3) , €(2,—2,1) nugtalar berilgan. ABC uchburchak yuzini
toping.
2. M(1;1) nugtadan 0’tib, a)x+2y+2 =0 to’g’ri chiziqqa parallel;
c)x+2y+2=0 to’g’ri chiziqga perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
3. Uchburchak uchlarining koordinatalari berilgan: A(—8,—2), B(2,10),C(4,4 ).
a) A uchidan tushirilgan balandlik tenglamasini, b) C uchidan tushirilgan mediana
tenglamasini, ¢) B burchakni toping.
4. M(5,—2) nugtaning 2x—3y —3 =0 to’g’ri chiziqdagi proyeksiyasini
toping.
5. Parallelogrammning ikki tomoni tenglamasi 3x —2y+12=0, x —3y +
11 = 0 va diagonallari kesishish nuqtasi (2;2) bo’lsa , parallelogrammning qolgan
iIkki yomoni tenglamasi va diagonallari tenglamasini tuzing.
6. M(2; —1;3) nugtadan o’tib, Oz 0’qiga parallel tekislik tenglamasini tuzing.
7. Koordinatalar boshidan tekislikka tushirilgan perpendikulya rasosidagi nuqgta
P(3; —6; 2) ga teng bo’lsa, shu tekislik tenglamasini tuzing.
8. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
x—2y+z—-—1=0; 2x—4y+2z2—-1=0,3x+4y—-2z+2=0
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2x —3y—3z—-9=0 o .. : "
9. { Xomoym o2 to’g’ri chiziq tenglamasini kanonik ko’rinishga

x—2y+z+3=0
keltiring.
10. M(—1;3;9) nuqtadan o’tib, g{2;—4;7} vektorga parallel to’g’ri chiziq
tenglamasini tuzing.
11. A(3;—-1;4) nugtaning 2x+y—z+5 =0 tekislikdagi proyeksiyasini
toping.
12.

2= =2 4ogri chiziq va x+2y—z+5=0 tekislik orasidagi

burchakni toping.

x+1 z-1 x +1 z—2 . .. . . . .
- = % =7 yT = to’g’ri chiziglar orasidagi masofani toping.

Javoblar: 1. J:v/110.2. J:a) x+2y—3=0; b)2x—y—1=0.3.J:a) x —

13.

3y+2=0; b)y—4=0; c)arccos(%). 4. 3:(3,1). 5. J 3x—2y—

16=0,x—3y—3=0,x+4y—10=0,5x—8y+6=0. 6. J x—2=
0; y+1=0.7.J; 3x—6y+2z—49=0.8Jid =

9.J- E=2 %3
9 5 1

B

2

- Z;". 11.3: (1,-2,5). 12.3: 2. 13.J:d =

1
=

x+1 _ y-3
2 -4

J:

Variant 17
1. A(2,-2,1), B(1,1,1), €(7,3,2) nugtalar berilgan. ABC uchburchak yuzini
toping.
2. Piramida uchlari berilgan. A(1,2,—,1), B(0,1,5), €(0,4,—1),D(3,2,1).
Piramida hajmini va ABD yoqga tushirilgan balandligini toping.
3. M(2;1) nuqtadan o’tib, a)2x + 3y +4 =0 to’g’ri chiziqqa parallel,
b)2x + 3y +4 =0 to’g’ri chizigqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
4. Uchburchak uchlarining koordinatalari berilgan: A(-5,—-2), B(7,6) ,
C(5,—4).a) C uchidan tushirilgan balandlik tenglamasini, c) A uchidan tushirilgan

mediana tenglamasini, ¢) B va C burchaklarni toping.
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5. M(—1,-5) nugtani l:4x+ 7y —26 =0 to’g’ri chiziqqa proyeksiyasini
toping.

6. Parallelogrammning qo’shni uchlari A(2;5) va B(5;3) hamda diagonallari
kesishish nugtasi M (—2;0) berilgan bo’lsa, Parallelogrammning diagonallari va
golgan ikki tomoni tenglamasini tuzing.

7. M(—1;2;3) nuqtadan o’tib ,M;(1;0;-2), M,(3;4;5), M3(—1;2;0)
nuqtalardan o’tuvchi tekislikka parallel tekislik tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta
P(3; —6; 2) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
2x—3y+6z—-21=0;x+y+z=0;4x—-6y+12z+35=0

10 {x—2y+32—4=0
" 3x+2y—-5z2—-4=0

keltiring.

to’g’ri chiziq tenglamasini kanonik ko’rinishga

11. M(3;0;—2) nuqtadan o’tib, g{2;1;1} vektorga parallel to’g’ri chiziq
tenglamasini tuzing.

12. A(1;—3;2) nugtaning 2x + 5y — 3z — 19 = 0 tekislikdagi proyeksiyasini
toping.

-5 z

13. T=22= _Lll to’g’ri chiziq va 4x+y+ z— 3 = 0 tekislik orasidagi

burchakni toping.

xX—2 +2 z+1x-0 -0
14. =Y _ -

-1 . D L
= Zl to’g’ri chiziqlar orasidagi masofani toping.

1 -3 -2 1 1
Javoblar: 1. J:0,5v410. 2. J:V =5, sz%. 3. Ja)2x+3y—7=
0b)3x—2y—4=0 . 4 J:. a)3x+2y—7=0,b)3x—11y—7 =

0,c) 45°,90°. 5. J: (3,2). 6. J:AB:2x+3y—19=0, BC:8x — 11y —7 =0,
CD:2x+3y+27=0, AD: 8x—11y+39=0.7. J: x+3y—2z=0. 8. J:

3x—6y+2z7—49=0 .9 J:d=55 10 J; 2= 22 g 23V
2 7 4 2 1

Z+2 . . . _ 4

2212.0:(32-1).13.3: 14, 0:d = —.
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Variant 18
1. A(5,—4,1), B(3,2,3), C(1,—1,—2) nugtalar berilgan. ABC uchburchak
yuzini toping.
2. Tetraedr hajmi V =10 ga teng. A(7,12,3), B(3,0,1) , €(2,1,1) nugtalar
uning uchlari bo’lsa, uning OY o’qida yotgan D uchini koordinatasini toping.
3. M(2;—1) nuqtadan o’tib, a) 2x+3y =0 to’g’ri chiziqqa parallel;
c)2x + 3y = 0 to’g’ri chiziqga perpendikulyar bo’lgan to’g’ri chiziq tenglamasini
tuzing.

4. Uchburchak uchlarining koordinatalari berilgan: A(—4,—-5), B(4,1),
C(—%,7).a) C uchidan tushirilgan balandlik tenglamasini, ¢) A uchidan

tushirilgan mediana tenglamasini, ¢) A burchagi bissektrisasi tenglamasini tuzing.
5. M(—8,1,2) nugtaning A(2,—3), B(—5,1) nuqtalardan o’tuvchi to’g’ri chiziqqa
proyeksiyasini toping.

6. Parallelogrammning qo’shniuchlari A(1; —2) va B(3;2) hamda diagonallari
kesishish nuqtasi M(1;1) berilgan bo’lsa, Parallelogrammning diagonallari va
golgan ikki tomoni tenglamasini tuzing.

7. My(—2;7;3) nuqtadan o’tib, x — 4y + 5z — 1 = 0 tekislikka parallel tekislik
tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(3; —2;4) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
x—2y+z—1=0x+2y+3z+1=0,2x—-4y+2z—-1=0

10. {3’; ; _533’] ";ZZ 1%::% to’g’ri chiziq tenglamasini kanonik ko’rinishga
keltiring.

11. M(1;0;—2) nuqtadan o’tib, g{2;1;0} vektorga parallel to’g’ri chiziq
tenglamasini tuzing.

12. A(1;-3;2) nugtaning 6x + 3y — z — 41 = 0 tekislikdagi proyeksiyasini

toping.
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13. ’“1“3 — y_—zz = Z;rl to’g’ri chiziq va 4x + 2y + 2z — 5 = 0 tekislik orasidagi

burchakni toping.

14 x;Z _ lerl _ Z_—ll‘x-2|-4 _ y_—zz _ z+2
toping.

Javoblar: 1. J:v/274. 2. J: D,(0,25,0),D,(0,—35,0). 3. J:a) 2x +3y—1=
0, b) 3x—2y—8=0. 4. Ja)4x+3y—19=0, b) 36x —23y+29 =
0, ¢) 13x—9y+7=0.5.J:(1,25). 6. J:AB:2x—y—4=0, BC:x+y +

5=0,CD:2x—y+2=0,AD:x+y+1=0.7.J:x—4y+5z+15=0. 8.

to’g’ri chiziglar orasidagi masofani

1 x-2 _y-1 __z-7

33x—2y+4z7-29=0. 9 Jd=_= 10 k=== 11

fx—=2y—-2z=0 . . (2 C g

J.{ Ly 12.0:(7,01). 13. 3: arcsin (wa)' 14.3:d = 6.
Variant 19

1. Uchburchak uchlari  berilgan: A(5,-6,2), B(1,3,—1), €(1,-1,2).
Uning A uchidan BC tomoniga tushirilgan balandligini toping,
2. Piramida uchlari berilgan: A(2,0,0), B(0,3,0), €(0,0,6),D(2,3,8). Uning
hajmini va ABC yoggiga tushirilgan balandligini toping.

x—1  y+1

3. M(—1;3) nugtadan o’tib, a) — =, to'gri chizigqa parallel;

C) xT_l = yTH to’g’ri chiziqqa perpendikulyar bo’lgan to’g’ri chiziq tenglamasini
tuzing.

4. Uchburchak uchlarining koordinatalari berilgan: A(4;8), B(2;—10) ,
C(—6;—2).a) B uchidan tushirilgan balandlik tenglamasini, ¢) A uchidan
tushirilgan mediana tenglamasini, ¢) C burchagi bissektrisasi tenglamasini tuzing.
5. M(—4; 6) nugtaning 4x — 5y + 3 = 0 to’g’ri chiziqqa proyeksiyasini toping.
6. Uchlari A(-2;-2), B(=3;1), C — (g;g),D(B,l) nuqtalarda  bo’lgan

to’rtburchak trapetsiya ekanligini ko’rsating. Shu trapetsiyasining o’rta chizig’i va

diagonallari tenglamasini tuzing.

105



7. My(—3; —2;4) nugtadan o’tib, —2y — 3z + 5 = 0 tekislikka parallel tekislik

tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta

P(1; 2; 3) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
2x—3y+6z—21=0,4x—-6y+12z+35=0,7x—-3y+z—15=0.

10. {249;:_};;_3222__5 8: =00 to’g’ri chiziq tenglamasini kanonik ko’rinishga
keltiring.

11. M(1;—1;0) nuqtadan o’tib, g{5;—1;8} vektorga parallel to’g’ri chiziq
tenglamasini tuzing.

12. A(5;2;—1) nugtaning 2x —y + 3z + 23 = 0 tekislikdagi proyeksiyasini

toping.
13. = =22 =" t0°g’ri chiziq va 6x + 15y — 10z = 0 tekislik orasidagi

burchakni toping.

+3 z—-2 x-3 +2 z-2 . . . . . . .
I_y . ! =2 = to’g’ri chiziglar orasidagi masofani toping.

Javoblar: 1. J:5.2.J: V=14, H=+14.3.J: a)3x -2y +9=0; b) 2x +
3y—7=0.4Ja)x+y+8=0; b) 7x—-3y—4=0; c)y+2=0.
5.J:(=2—1).6.J: ABIICD,3x+y—1=0,x—y=0,y—1=0.

7.J. x—2y—-3z+11=0.8. J x+2y+3z—14=0. 9. J:d =5,5. 10.

== 1 i =22 =2 12 31 (1;4;7). 13, J: arcsin(3/133).

14.J: d = 5V5/+/6.

Variant 20
1. ABC uchburchak uchlari berilgan: A(5,—6,2), B(1,3,—1), €(1,-1,2).B
uchidan AC tomoniga tushirilgan balandligini toping.
2.M(2;3) nuqgtadan o’tib, a) 0,5x —y+ 3 =0to’g’ri chiziqga parallel;
b) 0,5x —y +3 =0to’g’r1 chiziqga perpendikulyar bo’lgan to’g’ri chiziq

tenglamasini tuzing.
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3. Uchburchak uchlarining koordinatalari berilgan: A(4;8), B(2;—10) ,
C(—6;—2).a) B uchidan tushirilgan balandlik tenglamasini, ¢) A uchidan
tushirilgan mediana tenglamasini, ¢) B burchagini toping.

4. M(1;2) nugtani 2x —y — 5 = 0 to’g’ri chiziqqa proyeksiyasini toping.

5. Parallelogrammning bir uchidan chiquvchi ikki tomoni tenglamasi 5x — 3y +
28 = 0 vax — 3y — 4 = 0 hamda shu uchga garama-qarshi uchining koordinatasi
(10;6) berilgan. Parallelogrammning qolgan ikki tomoni va diagonallari
tenglamasini tuzing.

6. M(2;—1;1) nugtadan o’tib, 3x —y—Z+1 =0, x —y + 2z = Otekisliklar
kesishish chizig’iga perpendikulyar tekislik tenglamasini tuzing.

7. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(—1;2; 3) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

8. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
3x—6y—2z+35=0,3x—6y—2z—7=0,4x—-5y+3z—1=0.

9. {Zx -;j)_ll_; 1—6i7_z 7==0 0 to’g’ri chiziq tenglamasini kanonik ko’rinishga
keltiring.

10. M(2;-5;3) nuqtadan o’tib, g{4;—6;9} vektorga parallel to’g’ri chiziq
tenglamasini tuzing.

11. A(2;1; 1) nugtaning x + y + z + 5 = 0 tekislikdagi proyeksiyasini toping.

12. x0;1 = % = % to’g’ri chiziq va x+y—z+1=0 tekislik orasidagi

burchakni toping.

x+7 +4 z+3 x-21 +5
13_ = y = = y

1 14 2’ 6 -4
Javoblar: 1. J:25/v/41. 2. J: a) 05x—y+2=0; b)2x+y—7=0. 3.
Ja)x+y+8=0; b) 7x—3y—4=0; c) arccos(4/V41). 4.J: (3;1).5.
Jx—3y+8=0;5x—-3y—32=0; 5x—3y+4=0;y—1=0.6. J: 3x +

-2 . .. . . . .
= to’g’ri chiziglar orasidagi masofani toping.

Ty+2z-1=07.0—x+2y+3z—-14=0.8.0:d =6.9.0: T==2==2
.X—-2 _y+5 z-3 . L0 . . L - d=
10.3: 22 =22 = 22 113 (1,0, -2). 12.J.arcsm(ﬁ). 13. J: d=13.
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Variant 21
1. ABC uchburchak uchlari berilgan: A(7,3,4), B(1,0,6), C(4,5,—2). Uning A
uchidan BC tomoniga tushirilgan balandlini toping.
2. Piramida uchlari berilgan: A(2,0,0), B(2,3,8), €(0,0,6), D(0,3,0). Piramida
hajmi va ACD yoqiga tushirilgan balandligini toping.
3. M(2; 3) nuqtadan o’tib, a) 3x — 2y + 2 = 0 to’g’ri chiziqqa parallel,
c)3x—2y+2=0 to’g’ri chizigga perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
4. Uchburchak uchlarining  koordinatalari berilgan: A(4;8), B(2;—10) ,
C(—6;—2).a) A uchidan tushirilgan balandlik tenglamasini, b) C uchidan
tushirilgan mediana tenglamasini, ¢) B burchagini toping.
5. M(0,0) nugtani 2x + 3y = 0 to’g’ri chiziqqa proyeksiyasini toping.
6. Parallelogrammning ikki tomoni tenglamasi y =2 i2x —3y+ 12 =0 va
diagonallari kesishish nuqtasi koordinatasi M (2; 4) berilgan. Parallelogrammning
golgan ikki tomoni va diagonallari tenglamasini tuzing.
7. Koordinatalar boshidan o’tib, 2x—y+5z+3=0,x+3y—2z—-7=0
tekisliklarga perpendikulyar tekislik tenglamasini tuzing.
8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(1;0;2) ga teng bo’lsa, shu tekislik tenglamasini tuzing.
9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
2x—3y+6z+28=0,2x—-—3y+6z—14=0,x—4y—-—2z+9=0.

10. {x+y—z=0

2x—y+2=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga keltiring.

-2
3

11. M(2; —5; 3) nuqtadan o’tib, ’:3 == 241,2 to’g’r1 chiziqqga parallel to’g’ri

chizig tenglamasini tuzing.

12. A(3;—1;4) nugtaning x1—35 = y;6 = Z_+43, xl_gz = y;3 = Z_+43 parallel to’g’ri

chiziglar orqali o’tuvchi tekislikdagi proyeksiyasini toping.
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13. x;3 = y;r4 = 2;4 to’g’ri chiziq va x +2y + 3z —5 =0 tekislik orasidagi
burchakni toping.
14. xT_l = _Ll = Z;—l, g = y_—+11 = ? to’g’r1 chiziqglar orasidagi masofani toping.

Javoblar: 1.J: = 2.J: V = 14,H =V14.3.J: 3x =2y =0, 2x +3y — 13 =

0.
4.J:a)x+8y+22=0 b) 11x+3y+2 =0 c) arccos(3/¥15). 5.J: 0.
6. J: y=62x—3y+4=0,2x—-5y+16=0,2x—y=0. 7. J —13x+

24y +10z=10. 8. Jix+2y—5=0.9. Jd=6. 10 J: Z=2==22 11

3 x;Z _ y;rS _ 213. 12. J: (2; —3; =5). 13. J: arcsin(19/1/406). 14. J: 3+/5//7.

Variant 22
1. ABC uchburchak uchlari berilgan: A(4,-2,3), B(0,—1,3), C(3,—4,5).
Uning A uchidan BC tomoniga tushirilgan balandligini toping.
2. Tetraedr hajmi V =2 ga teng. Uning uchta uchi koordinatalari berilgan:
A(-1,1,1), B(1,2,1), €(7,12,3). Uning OY o’qida yotgan D uchi kordinatasini
toping.
3.M(2;—-3) nuqtadan o’tib, a)3x —7y+3 =0to’g’ri chiziqqa parallel,
c)3x—7y+3=0 to’g’ri chiziqga perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
4. Uchburchak uchlarining koordinatalari  berilgan: A(2,6), B(4,—2),
C(—2,—6).a) A uchidan tushirilgan balandlik tenglamasini, c) C uchidan
tushirilgan mediana tenglamasini, ¢) B burchagini toping.
5. M(4,3) nugtaning 3x — 4y + 10 = 0 to’g’ri chiziqqa proyeksiyasini toping.
6. parallelogrammning qo’shniuchlari koordinatalari A(—3;2) vaB(3;6) va
diagonallari kesishish nugtasi M (2,4) berilgan bo’lsa, uning diagonallari va golgan
ikki tomoni tenglamasini tuzing.
7. Koordinatalar boshidan o’tib, 2x—y+5z2+3=0,x+3y—2z—-7=0

tekisliklarga perpendikulyar tekislik tenglamasini tuzing.
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8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(—1;2;0) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
x+5y—-—2z+10=0, x+2y—4=0, x—y+2z4+10=0, x —y+ 2z —
4=0.

L0, {4x—y+32—7=0

2x+y—4z+10=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga
keltiring.

x+y—2z—1=0

11. M(—1;2;1) nuqtadan o’tib, {x +2y—z+1=0

to’g’ri chiziqqa parallel

to’g’r1 chiziq tenglamasini tuzing.
12. A(4;3;—1) nugtaning x + 2y —y —z — 3 = 0 tekislikdagi proyeksiyasini
toping.

21 x;Z = 3’11 = 2;3 to’g’ri chiziq va x + 2y — 3z + 4 = 0 tekislik orasidagi

burchakni toping.
14,

x—2 +1 z x-7 -1 z—-3 . .. . . . .
— = yT =7 5 = Y = to’g’ri chiziglar orasidagi masofani toping.

Javoblar: 1. J: /%. 2.J: D,(0,1,0), D,(0,-5,0).3.J:3x—7y+3=0,7x +

3y—5=0.

4.J:a)3x+2y—18=0; b) 8x—5y—14=0; c) arccos(—=5/v221).

5.J:2.6. ) 2x—3y+12=0,y=6,2x—3y+4=0,y=2. 7. J: 2x —y —
2 x+1

14 LX _y-2 z-3 .
7 10. J: T 11. J: — =
2

Y= = 2212, J: (5,-1,0). 13. J: arcsin(5/V406). 14. J: d = 3.

-1

z=0.8.J—x+2y—5=0.9.Jid =

Variant 23
1. ABC uchburchak uchlari berilgan: A(4,-2,3), B(0,—1,3), C(3,—4,5). B
uchidan AC tomoniga tushirilgan balandligini toping.
2. M(2;—3) nugtadan o’tib, a) x +9y —11 =0 to’g’ri chiziqqa parallel;
c)x+9y—11=0 to’g’ri chizigga perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
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3. Uchburchak uchlarining koordinatalari berilgan: A(—7,3), B(2,—1),

C(—1,-5). a) B uchidan tushirilgan balandlik tenglamasini, b) A uchidan

tushirilgan mediana tenglamasini, ¢) C burchagi bissektrisasi tenglamasini tuzing.

4. M(2,—-5) nugtaning 4x — 3y + 25 = 0 to’g’ri chizigqa proyeksiyasini toping.

5. Parallelogrammning ikki tomoni tenglamasix —y+1 =0 ix — 2y + 6 = 0va

diagonallari kesishish nuqgtasi M (4;4) berilgan. Parallelogrammning golgan ikki

tomoni va diagonallari tenglamasini tuzing.

6. Koordinatalar boshidan o’tib, 2x =y +3z—1=0,x+2y+2z =0

tekisliklarga perpendikulyar tekislik tenglamasini tuzing.

7. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta

P(2;1;1) gateng bo’lsa, shu tekislik tenglamasini tuzing.

8. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
x—2y+z—1=0, 2x—4y+2z—-1=0,5x—6y+7z—1=0.

2x+y+3z—4=0 e .. )
Q. { X—y+22-1=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga
keltiring.

+1
3

10. M(2; —3; —1) nuqtadan o’tib, x;4 === Z:3 to’g’ri chiziqqa parallel to’g’ri

chizig tenglamasini tuzing.
11. A(3;1;—1) nugtaning x + 2y + 3z — 30 = 0 tekislikdagi proyeksiyasini
toping.

x+4  y-1

12,22 == = 2= to'g’ri chiziq va 2x — 3y — 2z +5 = 0 tekislik orasidagi

burchakni toping.

x-9 +2 z x +7 z—2 . .. . . . .
13. = y—3 =7 5= yT = to’g’ri chiziglar orasidagi masofani toping.

Javoblar: 1. J:2v/10. 2. Ja)x+9y+25=0, ¢)9x—y—21=0. 3.
J;a)3x—4y—-10=0; b) 4x+5y+13=0; ¢)x+1=0.4.J:9,6.5.J:
x—y—1=0x—-2y+2=0;3x—4y+4=0;, x—4=0.6.J:—7x+y+

52=0.7.0:2x+y+2-6=08Jd =209 3 T=¥1_21 19 3. X2 _
12 5 -1 - 4

y+3 _ z+1 . ) . 8 R

X2 =22 11,3 (5,5,5). 12. J: arcsin (—@) 13.3:d = 29/7.
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Variant 24
1. ABC uchburchak uchlari berilgan: A(2,5,3), B(1,2,3), €(0,2,5).
Uchburchakning C uchidan AB tomoniga tushirilgan balandligini toping.
2. Piramida uchlari berilgan: A(3,5,4), B(8,7,4), €(5,10,4), D(4,7,8). Piramida
hajmini va A uchidan tushirilgan balandligini toping.
3. M(—2;—-5) nuqtadan o’tib, a)3x + 4y + 2 =0to’g’ri chiziqqa parallel,
c)3x +4y+2=0 to’g’ri chizigqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
4. Uchburchak uchlarining koordinatalari berilgan: A(2,—1), B(—7,3),
C(—1,-5).a) B uchidan tushirilgan balandlik tenglamasini, ¢) A uchidan
tushirilgan mediana tenglamasini, ¢) B burchagini toping.
5. M(—1,5) nuqgtaning 4x + 3y — 5 = 0 to’g’ri chiziqqa proyeksiyasini toping.
6. Parallelogrammning qo’shni uchlari koordinatalari A(0,1), B(4,5) va
diagonallari kesishish nuqtasi M(4,4) berilgan. Parallelogrammning qolgan ikki
tomoni va diagonallari tenglamasini tuzing.
7. M(-1;-1;2) nuqtadan o’tib, x+5y+9z—-13=0,3x—y—-5z+1=0
tekisliklarga perpendikulyar tekislik tenglamasini tuzing.
8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(—1;2;1) ga teng bo’lsa, shu tekislik tenglamasini tuzing. Javob: —x + 2y +
z—6=0.
9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
6x — 18y —92z—28=0,5x—6y+7z+1=0,4x— 12y —62z—7 =0

x+2y—3z—-7=0 e . . .
10. { 2x—y+4z+1=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga
keltiring.

2x—y+3z—1=0

Sx+4y—2z—7=0 to’g’ri chiziqqa parallel

11. M(2; —5; 3) nuqtadan o’tib, {

to’g’ri chiziq tenglamasini tuzing.
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12. A(1;0;2) nugtaning x__lz = yf = Z__ll to’g’ri chiziqdagi proyeksiyasini
toping.
13. xT_l = 1y—2 = % to’g’ri chiziq va 6x — 3y — 2z = 0 tekislik orasidagi

burchakni toping.

x+3 y-6 _z-3 x—4 y+1 z+7

14, " = e T 3T 3 to’g’ri chiziglar orasidagi masofani
toping.

Javoblar: 1. J: % 2.0 V=14H=7/V14.3. J:3x + 4y + 26 = 0,c) 4x —
3y—7=0. 4 Ja)3x+4y+9=0 b)y+1=0 c)arccos(;—\/;). 5. J:
1,2.6.). x—y+1=0x—-2y+6=0,x—y—1=0x—-2y+2=0.7.J:
20+3y+4z—3=0.8 J—x+2y+z-6=0.9. kd=2 10. J: ==
B2 91,03 228 19 3:(1,-1,0). 13. J: arcsin(6/91). 14.
-10 -5 -1 17 13

J:d =13.

Variant 25
1. ABC uchburchak uchlari berilgan: A(-1,2,-3), B(3,4,—6), C(1,1,—1).
Uchburchakning B uchidan AC tomoniga tushirilgan balandligini toping.
2. Piramida uchlari berilgan. A(4,6,5), B(6,9,4), €(2,10,10), D(7,5,9).
Piramidaning hajmini va C uchidan tushirilgan balandligini toping.
3. M(2;—-3) nuqtadan o’tib, a)2x+3 =0to’g’ri chizigga parallel;
c) 2x + 3 = 0 to’g’ri chiziqga perpendikulyar bo’lgan to’g’ri chiziq tenglamasini
tuzing.
4. Uchburchak uchlarining  koordinatalari berilgan: A(—2,—2), B(7,—6),
C(1,2).a) B uchidan tushirilgan balandlik tenglamasini, ¢) A uchidan tushirilgan
mediana tenglamasini, ¢) B burchagini toping.

5. M(0,6,3) nugtaning 5x — 12y — 6 = 0 to’g’ri chiziqga proyeksiyasini toping.

113



6. Uchlarid(3,—-1), B(2,4), €(5,6), D(9,3) nuqtalarda bo’lgan

to’rtburchakning trapetsiya ekanligini ko’rsating. Shu trapetsiyaning o’rta chizig’i

va diagonallari tenglamasini tuzing.

7. My(1;2;3) nuqtadan o’tib, x —y+z—7=0,3x+2y—12z+5=0

tekisliklarga perpendikulyar tekislik tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta

P(2; 3;4) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
3x—6y—2z+35=0,3x—-6y—2z2—1=0,x—4y—2z+9=0

10. {2x+y—z+1=0

3x—4y+2z=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga

keltiring.

3x—y+2z—-7=0

11. M(2; 0; —3) nuqgtadan o’tib, {x +3y—27-3=0

to’g’ri chiziqqa parallel

to’g’ri chiziq tenglamasini tuzing.

12. A(1;1; 1) nugtaning x_+24 =2

43 = 214 to’g’ri chizigdagi proyeksiyasini toping.

13. "2;5 = y_—+31 = _il to’g’ri chiziq va 2x + y + z = 0 tekislik orasidagi burchakni
toping.
2x+2y—z—10=0 x+7 _y=5 _z-9 ., , . .. S
14, { X—y—7z—22=0 va ——="-="- tog chiziglar orasidagi
masofani toping.
. .3v29 Lo 121 _ 121 . 9 _ —
Javoblar: 1. J-ﬁ- 2.J:V = — H = e 3.Ja)yx—2=0, c)y+3=0.4.

Ja)3x+4y+3=0; b) y+2=0; c¢)arccos(8.6/+/97) . 5. J: 3. 6. J:
BC | AD,4x—6y—1=0,7x—2y—23=0,x+7y—30=0. 7. Ji2x+
3y+z-11=0.8.1:2x+3y+4z-29=0.9.J:d = 6.10. J: === "=

7511 J:

x—-2 'y __z+3
11 -2

P 12.J:(—2,-1,3). 13. J:0. 14. J:d = 25.

Variant 26
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1. ABC uchburchak uchlari berilgan: A(-1,2,-3), B(3,4,—6), C(1,1,—1).

Uchburchakning B uchidan AC tomoniga tushirilgan balandligini toping.

2. Tetraedr uchlari berilgan: A(1,3,6), B(2,2,1), €(—1,0,1), D(—4,6,—3).

Tetraedr hajmini va D uchidan tushirilgan balandligini toping.

3. M(2;—-3) nuqtadan o’tib, a)16x — 24y —7 =0 to’g’ri chiziqqa parallel,

b) 16x — 24y —7 =0 to’g’ri chiziqqa perpendikulyar bo’lgan to’g’ri chiziq

tenglamasini tuzing.

4. Uchburchak uchlarining  koordinatalari berilgan: A(7,—6), B(-2,-2),

C(1,2). a) B uchidan tushirilgan balandlik tenglamasini, c) A uchidan tushirilgan

mediana tenglamasini, ¢) B burchagini toping.

5. x+2y+5=0vax+2y+3=0 to’g’ri chiziglar orasidagi masofani

toping.

6. Uchlari A(6,—3), B(3,3), ¢(5,6), D(10,3) nuqtalarda  bo’lgan

to’rtburchakning trapetsiya ekanligini ko’rsating. Shu trapetsiyaning o’rta chizig’i

va diagonallari tenglamasini tuzing.

7.My(3;—1;5) nuqtadan o’tib, 3x —2y +2z+7=0, 5x—4y+3z+1=0

tekisliklarga perpendikulyar tekislik tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta

P(—2;1; 3) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
x—2y+3z—1=0, 3x+y—z+5=0, 2x —4y+6z+3=0.

10. {x+y+32—2=0

3x—2y+7z—1=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga

keltiring.
11. M(1; 1; 1) nugtadan o’tib, OX o’qiga parallel to’g’ri chiziq tenglamasini tuzing.
12. A(2; 3; 1) nugtaning xJ1r7 = y;’z = ZZZ to’g’ri chiziqdagi proyeksiyasini toping.

x+y—2z+43=0 ... .. . B - .
13. {x +2y—32—1=0 to’g’ri chiziq va 2x —y —z = 0 tekislik orasidagi
burchakni toping.

x+1 y z-1 x y+1 z-2 . .. . . . .
14, < =15 15 =1 to’g’r1 chiziqglar orasidagi masofani toping.
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Javoblar: 1. J: 3. 2. J: V = 73—0 H=2V14.3. J:a) 2x =3y — 13 = 0,b)3x +

2y =0. 4. Jia)3x—4y—2=0; b)4x+5y+2=0; c)arccos(11V97/
485).5.J):8/4/5.6.J: BC | AD,6x —4y —27 =0,y =3,9x +y—51=0. 7.

. _ . oo 5 Lx=1 _
J2x+y-22-15=0.80:2x +y+32-29=0.9.J1d = 5= 10. 1 T =

y1_2 41 3 {y—1=0
2 -5

S —1=0 12.J: (=5,2,4).13.J: 0. 14. J: d = /3/3.

Variant 27
1. Tetraedr uchlari berilgan: A(—4,2,6), B(2,—3,0), €(—10,5,8), D(—4,6,—3).
Tetraedrning D uchidan tushirilgan balandligini va hajmini toping.
2. M(2;—4) nugtadan o’tib, a)2x —3y+ 6 = 0to’g’ri chiziqqga parallel;
0)2x —3y+6=0 to’g’ri chizigqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
3. Uchburchak uchlarining koordinatalari  berilgan: A(—5,3), B(3,4),
C(7,—3).a) A uchidan tushirilgan balandlik tenglamasini, c) C uchidan tushirilgan
mediana tenglamasini, ¢) B burchagini toping.
4. x —3 =0va2x + 5 = 0to’g’ri chiziglar orasidagi masofani toping.
5. Parallelograammning ikki qo’shni tomoni tenglamasi 2x —3y + 3 =
0 va 2x —y+9 =0 hamda diagonallari kesishish nuqgtasi (2;5) berilgan.
Parallelogrammning golgan ikki tomoni tenglamasi va diagonallari tenglamasini
tuzing.
6. My(1;1;—2) nuqtadan o’tib, 2x +3z=0, x —y+z—1 =0 tekisliklarga
perpendikulyar tekislik tenglamasini tuzing.
7. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(4;1;5) gateng bo’lsa, shu tekislik tenglamasini tuzing.
8. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:

3x+2y—-z—-6=0, 9x + 6y — 3z =0, x+4y—-5z+9=0.
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3x—y+4z—-7=0, : .. .. . .
Q. { xoyms to’g’ri chiziq tenglamasini kanonik ko’rinishga

x+5y—-3z+1=0.
keltiring.
10. M(2; 4; 5) nugtadan o’tib, 0X 0’qiga parallel to’g’ri chiziq tenglamasini tuzing.

11. A(1; 2; 1) nugtaning xsi = _11 = % to’g’ri chiziqdagi proyeksiyasini toping.

12. “==22=2 to'gri chiziq va x—2y+z—5=0 tekislik orasidagi

burchakni toping.

x-2 y+1 z-1 x+4 y-2 z+2
13 = = - = > =

4 1 -1
toping.
Javoblar: 1. J: V =56/3, H=4.2.J:a)2x—3y+16=0, b)3x+2y—2 =
0.3.J:a)4x—7y+41=0; b)x—16y—55=0; c)arccos(2,5/v221).
4.J:55.5.J: 2x—-3y+11=0, 2x—-y+1=0, x—y+3=0, y—1=0.

to’g’r1 chiziglar orasidagi masofani

: _ : 49— Ly _ 6 L X
6.J:3x+y—2z—-8=0.7.J:4x+y + 5z 42-0.8.J.d—\/ﬁ.9.\]._17

y-1_z=2 (y—4=0 (0 Ce_(E. . .
13 —16" 10-‘]-{2_5=0. 11.J: (—0,5; —0,5;2). 12. J: arc sin 1/6.

13.J:d = 6.

Variant 28
1. ABC uchburchak wuchlari berilgan. A(-2,1,1), B(2,3,—2), €(0,0,3).
Uchburchakning A uchidan BC tomoniga tushirilgan balandligini toping.
2. Tetraedr uchlari berilgan: A(1,1,2), B(-1,1,3), C(2,-2,4), D(—1,0,-2).
Tetraedrning B uchidan tushirilgan balandligini va hajmini toping.
3. M(2;—1) nuqtadan o’tib, a)3x —5y —7 =0 to’g’ri chiziqgqa parallel;
c)3x =5y —7=0 to’g’ri chizigqa perpendikulyar bo’lgan to’g’ri chiziq
tenglamasini tuzing.
4. Uchburchak uchlarining koordinatalari berilgan: A(—2,0), B(2,6), C(4,2). a)
AC tomon tenglamasini, ¢) B uchidan tushirilgan balandlik tenglamasini, c) B

uchidan tushirilgan medianasi tenglamasini tuzing.
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5. 3x—4y+5=0va3x—4y+1=0 to’g’ri chiziglar orasidagi masofani
toping.

6. Parallelogrammning ikki qo’shni uchlari A(—6,—3), B(—4,1) va diagonallari
kesishish nugtasi M(—2,1) berilgan. Parallelogrammning qolgan ikki tomoni va
diagonallari tenglamasini tuzing.

7. M(2;—-1;1) nuqgtadan o’tib, x +5y+9z2—-13=0, 3x—y—5z+1=0
tekisliklar kesishish chizig’i ga perpendikulyar tekislik tenglamasini tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta
P(1; —2; 1) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:
3x+4y—-5=0, 5x—7y+8z=0, 6x+8y—16 = 0.

10. { x—3y+z—5=0

2x+4y—22+10=0 to’g’ri chiziq tenglamasini kanonik ko’rinishga

keltiring.

11. M(1;0; —3) nuqtadan o’tib, OY o’qiga parallel to’g’ri chiziq tenglamasini
tuzing.

12. A(2;0;0) nugtaning x_13° =y;2 =Z:2 to’g’ri chiziqdagi proyeksiyasini
toping.

13. === L = 2= to’g’ri chiziq va 4x + 2y +2z—5=0 tekislik orasidagi

burchakni toping.

x+7 _ y+4 z+3 x-21 y+5 z-2

14, = =—, = = to’g’ri chiziglar orasidagi masofani
1 14 -2 6 -4 -1

toping.

Javoblar: 1. J: 3—j3_? 2.3:V =35/6, H=+5.3.J:a) 3x — 5y — 11 = 0, ¢)5x +

3y—1=0. 4 Ja)x—3y+2=0; b)Sx—y—4=0; ¢)3x+y—12 =
0.5.J:08.6.J: 2x—3y+3=0, 2x—y+9=0, 2x—3y+11 =0, 2x —
y+1=0.7.0x+y+z—-3=0.8Jx—-2y+z—-—6=0.9.J:d =0,6.10. J:

x—1=0
z+3=0.

12. J: (—2,—1,3). 13. J: arcsin (ﬁ) 14. J:d =

x_y_ 25 -
I_2_5.11.J.{ o~

13.
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Variant 29

1. ABC uchburchak uchlari berilgan: A(-2,1,1), B(2,3,—2), €(0,0,3).
Uchburchakning B uchidan AC tomoniga tushirilgan balandligini toping.
2. Tetraedr uchlari berilgan: A(2,3,1), B(4,1,-2), €(6,3,7), D(7,5,—3).
Tetraedrning hajmini va ACD yoqiga tushirilgan balandligini toping.
3. M(—1;—4) nugtadan 0’tib, a)% + % =1 to’g’ri chiziqqa parallel,
C) % + % =1 to’g’ri chiziqqa perpendikulyar bo’lgan to’g’ri chiziq tenglamasini
tuzing.
4. Uchburchak uchlarining koordinatalari berilgan: A(1,1), B(2,4), C(—3,1).a)
AC tomon tenglamasini, ¢) A uchidan tushirilgan mediana tenglamasini, c) B
uchidan tushirilgan balandlik tenglamasini tuzing
5. 5x—12y+52=0va 10x — 24y —39=0 to’g’ri chiziqlar orasidagi
masofani toping.

6. Uchlari A(4,12), B(6,5), €(3,2), D(—3,5) nuqtalarda bo’lgan to’rtburchak
trapetsiya ekanligini ko’rsating. Shu trapetsiyaning o’rta chizig’i va diagonallari
tenglamasini tuzing.

7. 4x—y+3z—1=0, x+5y—2z+ 2 =0 tekisliklar kesishish chizig’idan
o’tib, 2x —y+5z—3 =0 tekislikka perpendikulayar tekislik tenglamasini
tuzing.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nugta
P(2;1;3) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:

2x—2y+z+3=0, 6x —6y+3z—12 =0, 4x —y+2z—4=0.

10. {23);t353;;:_t2; 53:00 to’g’ri chiziq tenglamasini kanonik ko’rinishga
keltiring.

11. M(2; —5; 3) nuqtadan o’tib, OZ o’qiga parallel to’g’ri chiziq tenglamasini
tuzing.
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+2 y-1 z-9

12. A(0;0; —1) nugtaning x_3 == =~ to’gri chizigdagi proyeksiyasini

toping.

13. g = —Lz = ? to’g’ri chiziq va x —2y+ 2z—5 =0 tekislik orasidagi

burchakni toping.

x—2 +1 z x=7 -1 z-3 . .. . . . .
14, — = yT =75 = y4 == to’g’ri chiziqlar orasidagi masofani toping.

Javoblar: 1. J:+/29. 2. J: V=70/3, H=70V581. 3. J;a)3x+4y+19 =
0,b)4x —3y—8=0. 4. J:a)y—1=0; b)x—y+2=0; ¢)x—2=0.
5.J:55.6.J: BC 1 AD,2x—2y—7=0, y=5,10x —y—28=0. 7.J: 7x +

14y +5=0.8.0: 2x+y+3z—14=0.9. J:d =2.10. J: ==2==2 11
3 17 —-14 19

fx—2=0 : : , o
‘]'{y +5=0 12. J: (1,3,8). 13. J:arcsin(8/9). 14. J: d = 3.

Variant 30
1. A(2,0,—2),B(1,2,3),C(3,—3,1) nugtalar berilgan. ABC uchburchak yuzini
toping.
2. Tetraedr uchlari berilgan. A(7,2,4), B(7,—1,-2), €(3,3,1), D(—4,2,1).
Uning hajmini va ABC yogiga tushirilgan balandligini toping.
3. My(—3,—1) nuqtadan o’tib, a) AB to’g’ri chiziqqa parallel, ¢) AB to’g’ri
chizigqa perpendikulyar bo’lgan to’g’ri chiziq tenglamasini tuzing. Bu
yerda: A(—2;6), B(3;-1).
4. Uchburchak uchlarining koordinatalari berilgan: A(0,0), B(1,6), C(4,2). a)
AC tomon tenglamasini, b) B uchidan tushirilgan mediana tenglamasini, c) B
uchidan tushirilgan balandlik tenglamasini tuzing .
5. 3x+y—3v10=0 va 6x+2y+5/10=0 to’g’ri chiziglar orasidagi
masofani toping.
6. Parallelogrammning ikki qo’shni uchlari A(0;0), B(—2;5) va diagonallari
kesishish nuqtasi M (1;3) berilgan. Parallelogrammning qolgan ikki tomoni va

diagonallari tenglamasini tuzing.
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7. A(1;—1;3) va B(1;2;4) nuqtalardan o’tib, 2x — 3y +z + 1 = 0 tekislikka
perpendikulyar tekislik tenglamasi tuzilsin.

8. Koordinatalar boshidan tekislikka tushirilgan perpendikulyar asosidagi nuqta
P(—5;0; 3) ga teng bo’lsa, shu tekislik tenglamasini tuzing.

9. Tekisliklarning parallellarini ko’rsating va ular orasidagi masofani toping:

4x —-3y+4=0,8x—-6z—12=0, 2x—z+ 3 =0.

5x—-2y+3z+1=0 , . .. .. :
10. {x +3y—5z-1=0 to’g’r1 chiziq tenglamasini kanonik ko’rinishga
keltiring.
11. M(3;—1;1) nuqtadan o’tib, OZ o’qiga parallel to’g’ri chiziq tenglamasini

tuzing.

12. A(0; 3; 0) nugtaning x;4 = yI6 = Z_+31 to’g’ri chiziqdagi proyeksiyasini toping.

13. xTH = y__—ls = % to’g’ri chiziq va x + 2y + 2z —5 = 0 tekislik orasidagi

burchakni toping.

x+3 -6 z-3 x—4 +1 z+7 . .. . . .
14, === ) == = to’g’ri chiziglar orasidagi masofani

4 -3 2 8 -3 3
toping.
: NNCOTA =23 _ 43 cq) X3yt _
Javoblar: 1. J: 0,5v506. 2. J: V = 2, H = e 3. J:a) = b)5x

7y +8=0.4.J:a)x—2y=0; b)5x+y—11=0; c)2x+y—8=0. 5.
J:55.6.J: 5x+2y =0, x—2y+12=0, 5x+2y—24=0, x—2y=0.7.
J:3x+y—32z4+47=0.8.J; -5x+3z—-34=0.9.Jd=2.10. J: 2 =L =

1 28
z—1
17 °
x—3=0 .
11. J: {y 11=0 12.J:(2;5;2).13. J: arc sin (2/3\/5). 14. J:d = 13.

MATEMATIK ANALIZ ELEMENTLARI
1-§. To’plamlar va ular ustida amallar.
To'plam tushunchasi matematikaning boshlang’ich tushunchalaridan biri

bo’lib, unga ta’rif berilmaydi, balki, uni misollar orgali tushintiriladi.
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To'plam tushunchasi to plamlar nazariyasining asoschisi bo’lgan nemis
matematigi Georg Kantor tomonidan (1845-1908 y.) kiritilgan.

1-ta'rif. To plamni tashkil giluvchi obektlar uning elementlari deyiladi.

To plamlar lotin yoki grek alifbosining katta harflari A, B, C, D, ... lar bilan,
uning elementlari esa, shu alifboning Kkichik harflari a,b,c,d,... lar bilan
belgilanadi.

To’plam ikki turga bo’linadi: chekli to’plam va cheksiz to’plam.

2-ta'rif. CHekli elementlardan tashkil topgan toplam chekli
to plam,cheksiz elementlardan tashkil topgan to’plam esa aksincha, cheksiz
to plam deyiladi.

«a element A to'plamga tegishli» bo’lsa a € A, tegishli bo’lmasa, a € A kabi
belgilanadi.

3-ta'rif. Birorta ham elementga ega bo’lmagan to'plam bo'sh to'plam
deyiladi va u @ kabi belgilanadi.

4-ta'rif. Agar B to plamning har bir elementi A to plamning ham elementi
bo’lsa, B to plam A to plamning gismi yoki gismiy to’plami deyiladi va B c A kabi
belgilanadi.

5-ta'rif. Agar A toplam B to’plamning qismi, B to’plam A to’plamning
gismi,ya’ni A € B va B C A bo’lsa, u holda A va B to’plamlar bir biriga teng
to’plamlar deyiladi va A = B kabi belgilanadi.

6-ta'rif. Agar B to'plamning barcha elementlari A to plamning elementi
bolib, shu bilan birga A to’plamda yana B ga tegishli bo’Imagan elementlar ham
bor bo'lsa, B to plam A to plamning xos gism to plami deyiladi.

7-ta'rif. A to'plamning o°zi va bo'sh to plam, A to plamning xosmas gism
to plami deyiladi.

8-ta'rif. A va B to plamlarning barcha elementlaridan tashkil topgan to’plam

A va B to’plamlarning yig’indisi (birlashmasi) deyiladi va A U B kabi yoziladi.
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9-ta'rif. A va B to plamlarning barcha umumiy elementlaridan tashkil topgan
to’plam A va B to’plamlarning ko ’paytmasi (kesishmasi) deyiladi va A n B kabi
yoziladi.

10-ta’rif. A to'plamning B to plamga tegishli bo’lmagan elementlaridan
tashkil topgan to’plam A to’plamdan B to’plamning ayirmasi deyiladi va A\B kabi
yoziladi.

11-ta’rif. A to’plamaning B to’plamga tegishli bo’Imagan elementlaridan va
B to’plamning A to’plamga tegishli bo'Imagan elementlaridan tashkil topgan
to’plam A va B to plamlarning simmetrik ayirmasi deyiladi va AAB kabi yoziladi.

Ta’rifdan ko'rinadiki, simmetrik ayirma AAB = (A\B) U (B\A4) dan iborat
ekan.

12-ta’rif. Birinchi elementi A to’plamdan, ikkinchi elementi B to’plamdan
olingan (a; b)(a € A, b € B) ko’rinishdagi juftliklardan tuzilgan to’plamga A va B
to’plamlarning Dekart ko’paytmasi yoki to’g’ri ko’paytmasi deyiladi va A X B
kabi yoziladi.

13-ta’rif. Agar A to’plam B to plamning gismi ya’ni A € B bo’lsa, ushbu
B\A = {x:x € B,x ¢ A} to'plam A to’plamni B to’plamga to’ldiruvchi to’plam
deyiladi va CA yoki CzA kabi belgilanadi.

To plamlar ustida amallarning xossalari.

19-x0ssa. Kommutativlik;

ANB=BnA (1)
AUB=BUA (2)
29-xossa. Assotsiativlik;
(AUB)UC=AU(BUC() (3)
(AnNnB)NC=An(BNn0C) 4)
3%-xossa. Distributivlik;
AUBNC)=(AUB)N(AUC(C) (5)
AN(BuC)=(ANB)Uu(An0) (6)

49-xossa. ldempotentlik;
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AUA=A (7)
ANA=A (8)

Misollar.
Quyidagi munosabatlarni o’rinli bo’lishini ko’rsating:
1. AnNBc Ac AUB.
2. An(AUB) = A.
3.AUBNC)=(AUB)Nn (AU ().
4. AN(BUC)=(ANB)U(ANC().
5. A\(BNnC) = (A\B) U (A\0).
6. A\(B U C) = (A\B) n (A\0).
7.AU (CANB) =AUB.
8. A\(B\C) = (A\B)U (AN ().
9. (A\B) U (B\A) = (AUB)\(ANB).
10. (A\B)U (B\A) =(AUB)N (CAUCB).
11. A=1{1,2,3,4,5,6,7,8} va B = {2,4,6,8,10,12} bo’lsin. U holda AU B =? va
A N B =7 ni toping.
12. A=1{1,2,3,4,5,6,7,8} va B ={2,4,6,8,10,12} bo’lsin. U holda A\B =? va
B\A =7 ni toping.
13. A ={1,3,5,7,9} va B = {2,4,6,8,10} bo’lsin. U holda AAB =? ni toping.
14. A = {2n — 1 toq sonlar} va B = {N — natural sonlar} bo’lsin. U holda
CA =7 ni toping.
15. A =1{1,2,3,4,5} va B = {2,4,6,8} bo’lsin. U holda A X B =? ni toping.

2§. Sonli ketma-ketliklar.
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1-ta’rif. Natural sonlar to’plamida berilgan funksiya, ya'ni x,, = f(n), n €
N funksiya sonli ketma-ketlik deb ataladi. Boshqacha so’z bilan aytganda,
sonlarning biror goida yoki gonun bilan ketma-ket kelishi sonli ketma-ketlik
deyiladi va {x,} bilan belgilanadi.

e} ={x1, %2, oy} (1)

2-ta’rif. Ketma-ketlikning n -hadi, x,, —uning umumiy hadi deyiladi.
{x,}, {y} sonli ketma-ketlik va a € R o’zgarmas son berilgan bo’lsin. Ular
ustida quidagi amallarni bajarish mumkin:
a) Songa ko’paytirish:

{ax,} = {ax;; axy; ...;ax, ... } (2)
b) Qo’shish (ayirish):
eyt ={mtml={tysntys sty (3)

¢). Ko’paytirish:

{xn} . {yn} = {xn ) )’n} = {x1 "Y1, X2 " Y25 5 Xn " Yn ) (4)
d) Bo’lish:
Wn) _ () _ (¥ X2 Xn
{ya} {yn} B {yl'yz ’ yn} (5).

Bu yerda, y,, # 0.
3-ta’rif. Shunday M soni mavjud bo’lsaki, istalgan n € N uchun x,, < M
tengsizlik bajarilsa, {x,} ketma-ketlik yugoridan chegaralangan ketme-ketlik
deyiladi.
4-tarif. Shunday m soni mavjud bo’lsaki, istalgan n € N uchun x, > m
tengsizlik bajarilsa, {x,} ketma-ketlik quyidan chegaralangan ketma-ketlik
deyiladi.
5-ta’rif. Ham yuqoridan, ham quyidan chegaralangan ketma-ketlik,

chegaralangan ketma-ketlik deyiladi.

6-ta’rif. Agar V n € N uchunx, < x,,1 (x, < x,4q1) tengsizlik o’rinli

bo’lsa, {x,,} o’suvchi (qat’iy o’suvchi) ketma-ketlik deyiladi.
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7-ta’rif. Agar V. n € N uchun x,, = x,,1 (x, > x,41) tengsizlik o’rinli
bo’lsa, {x,} kamayuvchi (qat’iy kamayuvchi) ketma-ketlik deyiladi.

8-ta’rif. O’suvchi va kamayuvchi ketme-ketliklar monoton ketma-
ketliklar deyiladi.

9-ta’rif. Agar ixtiyoriy e > 0 son olinganda ham shunday natural n, =
ny(€) soni topilsaki, barcha n > n, natural sonlar uchun

lx, —al <e

tengsizlik bajarilsa, a o’zgarmas son {x,} ketma-ketlikning limiti deyiladi va

lim x,, = a kabi belgilanadi.

n—-oo

10-ta’rif. Agar {x,} ketma-ketlik chekli limitga ega bo’lsa, u
yaginlashuvchi aks holda (limit mavjud bo’lmasa yoki cheksiz bo’lsa)
uzoglashuvchi ketma-ketlik deyiladi.

11-ta’rif. Agar lim x,, = 0 bo’lsa, uholda {x,,} cheksiz kichik migdor

n—-oo

deb ataladi.

12-ta’rif. Agar YM >0 son olinganda ham shunday ny, € N son
topilsaki, Vn > n, uchun|x,| > M tengsizlik bajarilsa, {x,} cheksiz katta
miqdor deb ataladi.
Agar VM > 0 son olinganda ham shunday n, € N son topilsaki, Vn > n,
uchun x, > M (x, < —M) tengsizlik bajarilsa, u holda {x,} ketma-ketlikning
limiti +c0(—o0) deb olinadi va lim x,, = oo, (lim x,, = —0) kabi belgilanadi.

n—oo n—oo
Yaginlashuvchi {x,} va {y,} ketma-ketliklar berilgan bo’lib, limx, =a va
n—-oo

lim y,, = b bo’lsin.

n—oo

U holda
19 lim(x,, £ y,,) = limx, + limy, =a+b
n—oo n—-oo n—oo
29 lim (x, - y,) = limx, - limy, =a-b
n—-oo n—oo n—oo
lim x
X noa
30, lim = =222 =— (b # 0) bo’ladi.
nooy,  limy, b

4% Agar Vn € N uchun x,, < y,, bo’lsa, uholda a < b bo’ladi.
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59. Agar {x,} ketma-ketlik yaqinlashuvchi bo’lsa, u chegaralangan bo’ladi.
Eslatma! Ketma-ketlikni chegarlanganligidan uning yaqginlashuvchiligi kelib
chigavermaydi.
Misol: {x,} = {(—1)™} .CHegarlangan, ammo yaginlashuvchi emas.

Misollar.

I. Quydagi ketma-ketliklarni chegaralanganligini isbotlang.

11 1
). %, =1+ —+—— e ——
) =LA ot Ty (n=2)

1 1 1
2). Xn=1+5+2+'”+2n_1,

2

n
3) Xn =2_n

n
n? +1
I1. Quydagi ketma-ketliklarning chegaralanmaganligini isbotlang.
271
n?

2). x,=(=1D"'n

4). x, =

1. x, =

3). x, =nl!
[11. Sonli ketma-ketliklarning limitini hisoblang.
n+1
1). lim =? j:1

n—oo n

- n?+3n-1 .,
)- N 22 + 50+ 4

Vvidn + 1
3). lim ——=7? j:2
n-o \n 4 2

4). %%(Jn2+n+1—Jn2—1)=? j:0,5

) Jm 5y =

? j:0

3§. Funksiya va uning limiti.

1-ta’rif. Agar D to’plamdan olingan har bir x songa biror goida yoki
qonunga ko’ra E to’plamdan olingan yagona y € Rson mos qo’yilgan
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bo’lsa, D to’plamda funksiya berilgan deyiladi va f:x -y yoki y = f(x)
ko’rinishda belgilanadi.
Bu yerda x —erkli o’zgaruvchi (funksiya argumenti), y —erksiz o’zgaruvchi
(x —o’zgaruvchining funksiyasi) deyiladi.
D —to’plam funksiyaning aniglanish sohasi (te’plami), E to’plam funksiyaning
qiymatlar sohasi (to’plami) deyiladi.
Funksiya uch xil usulda beriladi.
a) analitik usul (formula ko’rinishda);
b) jadval usuli;
c¢) grafik usul.

2-ta’rif. Agar shunday o’zgarmas M (o’zgarmas m ) son topilsaki, Vx €
Duchun f(x) <M (f(x) =m) tengsizlik bajarilsa, f(x)
funksiya D to’plamda yugoridan (quyidan) chegaralangan deb ataladi.
Agar f(x) funksiya ham yuqoridan, ham quyidan chegaralangan bo’lsa, ya’ni
shunday M va m sonlar topilsaki, Vx € D uchun

m<f(x)<M

tengsizlik bajarilsa, f(x) funksiya D to’plamda chegaralangan deyiladi.

3-ta’rif. Agar x; < x, tengsizlikni ganoatlantiruvchi Vx;,x, € D uchun

fG) < flxg) (f(xy) < fx2))

tengsizlik o’rinli bo’lsa, f(x) funksiya D to’plamda o’suvchi (qat’iy o’suvchi)
deyiladi.

A-ta’rif. Agar x; < x, tengsizlikni ganoatlantiruvchi Vx;,x, € D uchun

f) = fxz) (f(xy) > fx2))

tengsizlik o’rinli bo’lsa, f(x) funksiya D to’plamda kamayuvchi (qat’iy
kamayuvchi) deyiladi.

5-ta’rif. O’suvchi va kamayuvchi funksiyalar monoton funksiyalar deyiladi.

6-ta’rif. Agar shunday o’zgarmas T(T # 0) soni mavjud bo’lsaki,
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Vx € D uchun f(x+T) = f(x) tenglik o’rinli bo’lsa, f(x) funksiya davriy
funksiya deyiladi va bu shartni ganoatlantiruvchi musbat T ning eng kichigi (agar
u mavjud bo’lsa) funksiyaning davri deyiladi.

7-ta’rif. Agar Vx € D uchun f(—x) = f(x) tenglik bajarilsa, f(x) juft
funksiya, f(—x) = —f(x) tenglik bajarilsa, f(x) toq funksiya deyiladi, aks
holda, ya’ni

—F(0) bo’lsa, funksiya juft ham emas, tog ham emas deyiladi.
Funksiyaning limiti.

8-ta’rif. (Geyne ta’rifi). Agar D to’plamning nuqtalaridan tuzilgan x, ga
intiluvchi (x, nugta bu to’plamga tegili bo’lishi ham, tegishli bo’Imasligi ham
mumkin) har ganday {x,} (x, #x, n=1,2,3,..) ketma-ketlik olinganda
ham funksiya giymatlaridan tuzilgan mos {f(x,)} ketma-ketlik hamma vagqt
yagona A (chekli yoki cheksiz) soniga intilsa, shu A soniga f(x) funksiyaning
Xo nugtadagi limiti deyiladi va
lim f(x) =A

x—Xg
kabi belgilanadi.

9-ta’rif. (Koshi ta’rifi) Agar Ve > 0 soni uchun shunday 38 > 0 son
topilsaki, argument x ning 0 < |x —x,| < & tengsizlikni ganoatlantiruvchi
barcha giymatlarida |f(x) —A| <& tengsizlik bajarilsa, A son f(x)
funksiyaning x, nuqgtadagi limiti deyiladi.

10-ta’rif. Agar D to’plamning nuqtalaridan tuzilgan va har bir hadi x, dan
katta (kichik) bo’lib, x, ga intiluvchi har ganday {x,} (x, # xo, n=1,2,3,...)
ketma-ketlik olinganda ham funksiya giymatlaridan tuzilgan mos {f(x,)} ketma-
ketlik hamma  vagqt yagona A soniga intilsa, shu A
soniga f(x) funksiyaning x, nuqtadagi o’ng (chap) limiti deyiladi va

lim fG)=A  (lim f(x)=4)

X—-xg+0
kabi belgilanadi.
Funksiyaning o’ng va chap limitlari, uning bir tomonli limitlari deyiladi.
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Teorema. f(x) funksiya x, nugtada A limitga ega bo’lishi uchun uning

shu nugtada o’ng va chap limitlari mavjud bo’lib, ular lim f(x) = lim f(x)
X—Xg+0 xX—Xx9—0

teng bo’lishlari zarur va yetarli.
Birinchi ajoyib limit

sin x

=1 yoki (lim——=1)

lim -
x—0 Sin x

x->0 X
Ikkinchi ajoyib limit
1\* 1
lim (1 + —) =e yoki lim(1+x)x=e
X— 00 X x—-0

Muxum limitlar:

X

1.lim =Ilna
x—0 X
In(1 + x
2.1im D
x—0 X
1+x)%—-1
3.lim ( ) =«
x—0 X
arc sin x
4. lm———=1
x—0 X
arctg x
5.lim ——2~ — 1
x—0 X
6.Agar lim u(x) =1, lim v(x) = oo bo'lsa,u holda
x—>x0 x—>x0
1 lim (u—-1)v
lim u” = lim ((1 + (u — 1))¥ " H® DY = gx=%
X—Xg X—Xo
bo’ladi.

Misollar.

Quyidagi funksiyalarning aniglanish va giymatlar sohasini toping?

l.y=3x-1 6.y =5+ sin3x
2.y=Vx—4 7.y =1g(9 — x?)
3.y=3Yx2+x-5 8.y = |x| + 15

5 9.y = lgsinx
Y=

5y =vV3x—1+Vx +2
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x+7
x—6

11.y =Vcosx + 3

10.y =

12.y = Vsin2x — 4

13.y =

x3 —8
1
14.y = ex

Quyidagi funksiyalarni juft yoki togligini tekshiring?

1. f(x) = x%sinx
2.f(x)=x*—x+1
3.f(x) =|x|+7

4. f(x) = x3cos?x

5.f(x) = \/x3 + |x| + 4

6.f(x) = et9
7.f(x) =2*+27%

8.f(x) =lgx* +x2-1)

|sinx|

9.f(x) =

1+ cosx

10. f(x) = |tga — 1].

x% —4
1.lim ;
x->2 X + 2

x—3

2. lim——:
x>3 X2 —x—6"

31 x?+x—1
Ao 3x2 —2x + 7

Vi+x—+V1—x

7. lim
x—0 X

Funksiyaning limitini hisoblang.

131



. tgx — sinx
x-0  Sin°x

sin5x — sin3x

23. lim -
x—0 sinx

24. lim xctg2x;
x—-0

25. lim (sinx)"9*

x—?
26, 1i (x+2>x2
e \2x—1)

v ) —
J 4o

Jj:10

j:0.25
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In(1 + x) _

27. lim ji1
x—-0 X
28. lim x - (In(x + 1) — Inx); j:1
X— 00
Vx+4 -2
29. lim ———; j:0.05
x>0  Sinbx
1 + xsinx — cos2x
30. lim — ; j:3
x—0 sSin“x
31 li <1+2+3+---+n n)_ 05
o n+ 2 2)’ Jim
32 1 x2+x—2_ e
o x4 2x J: 2
2 X
33. lim (1 ——) ; bE e 2
X— 00 X
1
34. lim(1 + 2x)x; j:e?
x—-0
X
: ) -1
35.m (759) jie
36. li (zx — 1)295. fe =2
oo \2x+1) J:€

4-§. Funksiyaning uzluksizligi.

y = f(x) funksiyaning limiti to’g’risida quyidagilarni aytish mumkin:

1% x - xyda f(x) funksiyaning limiti mavjud, chekli va
lim f(x) = f(xo);
X=X
20, x - x4 da f(x) funksiyaning limiti mavjud, chekli va
lim f(x) = A # f(x0);
X—=Xg
3%, x > x, da f(x) funksiyaning limiti mavjud va lim f(x) = oo;
X—=Xg

4% x - x, da f(x) funksiyaning limiti mavjud emas.

Yugoridagilardan 1-hol muhimdir.
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1-ta’rif: Agar x — x, da f(x) funksiyaning limiti mavjud vau f(x,) ga

teng, ya’ni lim f(x) = f(x,) bo’lsa, f(x) funksiya x, nuqtada uzluksiz deb
X—Xg

ataladi.

2-ta’rif. (Geyne ta’rifi). Agar D to’plamning nuqtalaridan tuzilgan x, ga
intiluvchi har ganday {x,} (x, # x,, n=1,2,3,...) ketma-ketlik olinganda ham
funksiya giymatlaridan tuzilgan mos {f(x,)} ketma-ketlik hamma vaqt f(x,) ga
intilsa, f(x) funksiya x, nugtada uzluksiz deyiladi

3-ta’rif. (Koshi ta’rifi). Agar Ve >0 soni uchun shunday 38 >0 son
topilsaki, argument x ning |x — x| < & tengsizlikni ganoatlantiruvchi barcha
giymatlarida |f(x) — f(xo,) | <& tengsizlik bajarilsa, f(x) funksiya
xo hugtada uzluksiz deyiladi.

A-ta’rif. Agar x > xo +0 (x = xo — 0) da f(x) funksiyaning o’ng (chap)

limiti mavjud va f(x,) ga teng, ya'ni lim f(x)=f(x,) ( lim f(x) =
x—>x0+0 x—>x0—0

f(xy)) bo’lsa, f(x) funksiya x, nugtada o’ngdan (chapdan) uzluksiz deyiladi.

Yugqorida keltirilgan ta’rifdan ko’rinadiki, agar f(x) funksiya x, nuqtada
ham o’ngdan, ham chapdan bir vaqtda uzluktsiz bo’lsa, funksiya shu nugtada
uzluksiz deyiladi.

5-ta’rif. Agar f(x) funksiya D to’plamning har bir nuqtasida uzluksiz
bo’lsa, funksiya D to’plamda uzluksiz deyiladi.

f(x) funksiya (a; b) intervalning har bir nuqtasida uzluksiz bo’lsa, funksiya
shu intervalda uzluksiz deyiladi.

f(x) funksiya (a;b) intervalning har bir nugtasida uzluksiz bo’lib, a
nuqtada o’ngdan, b nuqgtada esa chapdan uzluksiz bo’lsa, funksiya [a;b]
segmentda uzluksiz bo’ladi.

19 Funksiya ning chegaralanganligi hagidagi teorema.

Agar y = f(x) funksiya [a;b] kesmada uzluksiz bo’lsa, u shu kesmada
chegaralangan funksiyadir, ya’ni shunday o'zgarmas chekli m; M sonlar mavjudki,

barcha x € [a; b] giymatlar uchun m < f(x) < M tengsizlik o'rinli.
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2° Funksiyaning eng kichik va eng katta giymatining mavjudligi hagidagi
teorema.

Agar y = f(x) funksiya [a;b] kesmada uzluksiz bo'lsa, u holda berilgan
funksiya shu kesmada o'zining eng kichik va eng katta qiymatiga erishadi, ya’ni
shunday x;; x, € [a; b] mavjudki, barcha x € [a;b] uchun
flx1) < f(x) va f(x) < f(x,) tengsizliklar o'rinli bo’ladi.

3% Oraliq giymat hagidagi teorema.

Agar y = f(x) funksiya [a;b] kesmada uzluksiz bo’lib, shu bilan birga
m va M lar funksiyaning [a; b] dagi eng kichik va eng katta giymatlari bo’lsa, u
holda bu funksiya shu kesmada m va M orasidagi barcha oraliq giymatlarni gabul
qiladi, ya’ni m < u < M shartni ganoatlantiruvchi istalgan u son uchun kamida
bitta shunday ¢ € [a; b] nugta mavjudki, uning uchun f(c) = u tenglik to’g'ri
boladi.

4° Funksiyaning nolga aylanishi hagidagi teorema.

Agar y = f(x) funksiya [a;b] kesmada uzluksiz va kesmaning oxirlarida
turli ishorali giymatlarni gqabul gilsa, u holda [a; b] kesmada kamida bitta shunday
nuqta mavjudki, bu nugtada funksiya giymati nolga aylanadi.

Teorema 1. Agar f(x) va g(x) funksiyalar D to’plamda aniglangan
bo’lib, ularning har biri x, nuqtada uzluksiz bo’lsa, f(x) + g(x); f(x)- g(x),

f(x)
g(x)

(g(x) # 0,vx € D) funksiyalar ham shu nugtada uzluksiz bo’ladi.

Xossa.Asosiy elementar funksiyalar o'zlari aniglangan barcha nugtalarda
uzluksizdir.

6-ta’rif. Agar x - x, da f(x) funksiyaning limiti mavjud, chekli bo’lib,
lim fG) = A# f(xp); (2°~hol),  lim f(x) = oo; (3° ~ hol) yoki

funksiyaning limiti mavjud bo’lmasa (4°-hol), unda f(x) funksiya x, nugtada
uzilishga ega deyiladi.

29-hol. Bartaraf gilish (yo’qotish) mumkin bo’lgan uzilish deyiladi.

4%-hol. Bunda funksiyaning x, nugtadagi bir tomonli limitlariga nisbatan

uchta hol bo’ladi:
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a) x - x, da f(x) funksiyaning o’ng va chap limitlari mavjud va chekli
bo’lib, ular bir-biriga teng emas:

lim f(x) # x_l)ixm_o f(x)

X—Xo+0

Funksiyaning x, nuqtadagi bunday uzilishi birinchi tur uzilish deyiladi.

b) x - xy da f(x) funksiyaning o’ng va chap limilaridan hech
bo’lmaganda biri mavjud emas.

Funksiyaning x, nugtadagi bunday uzilishi ikkinchi tur uzilish deyiladi.

C) x = xo da f(x) funksiyaning o’ng va chap limitlaridan biri cheksiz yoki
o’ng va chap limitlar turli ishorali cheksiz.

Funksiyaning x, nuqtadagi bunday uzilishi ham ikkinchi tur uzilish
deyiladi.

3%hol. x » x, da f(x) funksiyaning limiti cheksiz bo’lsin. Bu holda
funksiyaning x, nuqtadagi o’ng va chap limitlari ham cheksiz bo’ladi.

Funksiyaning x, nuqtadagi bunday uzilishi ham ikkinchi tur uzilish deyiladi.

Teorema 2. Agar f(x) funksiya D oraligda o’suvchi (kamayuvchi) bo’lsa,
u faqat birinchi tur uzilishga ega bo’ladi.

Misollar.

Quyidagi funksiyalarning uzluksizligini ko’rsating:

[y

.y = f(x) = sinx.

2. y=f(x)=cos(x+g).
3. y=f(x) =x%+1.

4. y=f(x) = |x|.

5. y=f(x) = x.
Quyidagi funksiyalarning uzilish nugtalarini aniglang va grafiklarini chizing:
1
6. y=f(kx)= Sinx
|x + 1]
7. y=f(x) = P

8. y=f(x)=x—[x].([x] — x ning butun gismi).
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9. y=f) =

cosx
5
10. y = f(x) =5,z
Mustaqil yechish uchun misollar.
Limitlarni hisoblang:
1-variant.
. 2x?>—5x+3 Vn+2+Vnd3+1
1. lim > ; 10. lim ;
xX——=2 5 x4 —1 n—oo \/m
. 2x°—5x+3 ~arcsin 6x
2.1im 7 ; 11. lim ———;
x—1 X 1 x-0 sin7x
o 2—V4+x? ~1—cos?6x
3.lim ; 12. lim ———;
x—0 xz x—0 x4
41 2x2—5x+3. 13.1i Sin(xz—él.)
Hlim— 7 Ly Py
 2x%2—-5x+3 x 4 2\
5. lim ; 14. lim ( ) ;
X0 x—1 x—>+o0 \x — 3
2x* —5x+3 _ ‘ax
6. lim > : 15.1im(3x — 2)x-1 ;
X—00 x4 -1 n-1
7 i ( 1 1 ) 16 1 (2x+1>x.
2 \x—2 x2—3x+2/)’ ‘moteo \3x + 1/
8. lim ————; 17. Jim (3 r1)-mL
TN e - - U
x—1Dx—-2)(x—3)(x—4
i : . lim (2x* +1 ( );
o, (5x — 1)* P 18 im @+ Dt (G
2-variant.
2%%2 —x —6 7 i 2x+1
im ———————- im
L. jm, x2—4 X==00 x4 \/4x2
2 lim XX =0, 811m( — )
X0y x2—4 -2 \x — 2 x2—4’ i
_ 2x%—1)
3. lim ————; 9. 1j (
01— x +1 st (x + D(x + 2)(x + 3)(x — 4)
2x“ —x—6 [An® + 1
x—0o  x%2 —4 'n—l>r4l:loo le 11 ;
2
& )i 2x“—x—06 1
Jim ——; - -
xX—0 ) X+ 1 6 1. }CI_IH sm(x — 1)
6. lim 22— *—°. . arcsin 5x
x—+co x3 — 4 ! 12&1_{1(1)@
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xR _ 2x% 4+ 3x —1\"
13. lim < ) ; 16. lim > ;
14.1im (3x — 2)%-1; e* % —1
X—

15. lim

x—+oo

3x—1
5x + 2

(5)

17.lim

x—2

18. lim (2x+ 1) -In

(7=¢)

x+1

x2—4

)

x—>+00

3-variant.
Lii 3x2—5x+2' . arcsin(xz—l)_
im————; lim o ;
21im3x2—5x+2. . \/x4—x+§/8x6+2_
Tx—1 x2 -1 ’ 'xgg W16x8_.1 ’
3. lim x+1 13,1 1—cos4x_
x—>—1\/3f_2 -xl_r)%T;
. 3x? —5x+2 _ x
L (10 )
51im3x —5x+2_ - <x+5)x+1'
e 23_1 oo \x + 7 ’
6 i 3x“—5x+2 , 1
: ; -1
ot x—1 16.1im (2 L) ;
7. lim IASXE+
' ——00 /42 ] ex_l—]_
¥ 1.X +&? x 17.1lim ;
81im(—— ) x->1 x?—1 )
lin —); X —
FoOAX ) XT X _ _ 18. lim (x + 4)In ;
i G DE - D+ ) -4 x->+00
Foho (2x — 1)* '
L0.1i sindx
Jdim ——;
x>04/1+x—1
4-variant.
Lii 5x*+13x — 6 7lim( 1 )
e x+ 3 ’ xo2\x — 2 x2-—-4)'
. 5x2+13x — 6 . 2x +Vox?% + x
. lim ; ;
x—0,4 x+3 x—1>r—noo x+4
3 lim 5x2+13x—6_ 5 lim (2x —3)Bx+ D(x —4)(1—3x)
"x—>-3 x+ 3 ’ "x—0 xt+x—1 ’
4 1im 5x2+13x—6_ 10.;Lr£10(\/x2+6x—1—x);
" x—00 x+3 ’ 2 _
(S 136 1.1im O D,
. lim ; x->2 X —
x>0 x2+3 ; 2 _
. 5x*+13x-6 12. lim M;
6;13)10 T T 6 x>-1x2 4+ 3x + 2
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1
13.lim(x — 3)x—%;
x4

.2
sin—

2 X 17 llm 1 X ;
X—00 -
14.1im< x+1) ; ex — 1
o o 2% +3
3x + 2\ V¥°+1 18. lim xln( );
15. lim (3 5) ; o M\ 2+ 5
X— 00 X —
l6. 1i <3x + 2)’“_
'yt \5x + 3/
5-variant.
11 2x*—=3x—9 11 1im sin3x + sinx
.x_}zris X — 3 ’ .x—)() xZ 4
- 2x%2-3x-9 12 lim arctg2x
Z'Ll—r}‘l* x—3 ' "x>0 sin3x ,
2 _ 2 x
3.1lim 2 3’; 0. 13. lim (1 o 5) ;
x—-3 — X—00 —
2x%2 —3x—9 B 6_
4. lim : 14.1; 2x — 1\x2 9
X—00 x—3 im ;
2x2 —3x—9 *>3\ X+ 2/
5. lim —————; 15.lim(x — 5)%=6;
2x2_3x_9 =6 2x+1x
6. lim : 16. lim ( ) ;

x+2
17. 11m (Zx + 1)ln<

X—+oo

+ x
x+1’

o x+V9x?+1 3% _ 1
8 im — 7 18.lim
- X x—-0 \ sin?2x
9. lim (\/x‘* —x+1 —xz);
X—00
10. li 32° —1
G+ D + ) —3)(2x—5)
6-variant.
L 5x% —3x — 2 7lim< 3 X )
xirzl3 x—z ! .x—)—]_ x_'_l x2_1 )
5x4—3x—2 . —< 7 =),
2.lim ————; 8. lim (sz(x 2) —/x? -3);
X— —_ B
sl x-2 o (P HD@x=3)(+5)
hrr} x—1 x>0 (x +1)*
x— —_
5x% — 3x — 2 2 VI T 1
4. lim 2= 5 10. lim :
Pt X — 2 ’ P 3x + 4 ’
 5x%2—3x-— 2 11, lim sin3x — sinx
5. lim lim " :
x—>oox2—2x+1 xtg 3x
6. lim ’ "x—01 — cos 2x
x—eo  x3—1

.
)
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13. lim

X—

X—

sin(3 4+ x)
o x+3 '

141'( 3)-
- lim +},

15 1i <2x+1) -
P 3x —1

X—

6 (Zx + 1)2"
'x—lgloo 3x -2/ '’

e 11
17.llm | —— );
xﬁ0< ﬁ—l)

x—3
1811mxln( );
X—00 x+1

- 7x?2—6x—16
1lim ;
x—1 x—2
- 7x*—6x—16
2.lim ;
x—2 x—2
. 7x% — 6x — 16
o (x—2)3
7x% — 6x — 16
4., lim ;
X —00 -2
- 7x% — 6x — 16
et x%2 —2 ’
6 1 7x% — 6x — 16
rath x3 -2 ’
_ (x2+4)2x—-3)(x+1)
Pt (4x — 1)*

5x —V9x2 —1

"x—>—00 2x+5

( 1 4
‘x>-5\x +5 x2 —25

)

):

.
)

7-variant.

10. lim (Va2 +3x +2 = {/x2 = 3);

X—00
~sin2x — sin 6x
11.lim ;
x—0 X

_arcsin(x? — 4)
12.lim ;
x—2 x—2

13. lim (1 —

)

X

X—00

x+1> ’
1

2x — 1\2x-6
14.lim< ) ;
X+ 2 4

15.lim(x — 8)x-9;
x—9

2X —
16. lim ( ) ;
x—too \ x + 5

+ x
17. 11m (2x + 1)ln< ),

x2+1
18.1i e 1),
xl—r>r(1) e2x* — 1)’

-1
4 3x

8-variant.
7 lim (x —1)°
x—oo (x%2 +1)(2x + 1)3 '

8.li ( ! - )
‘¥ x—1 x2-3x+2/’

5. | IxX*—x—x
xonto 3x+2

10.;i_)r£10 (w/x(x +5)— x);

~ sinm(1 —x)
11.lim ;
x—1 1—x
~ c0S3x —CosXx
12.1lim —— ;
x—0 sin x
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3 2x
3 4 . : — Y2_A4
13.9}1_{{)10(3x +1)tg (x4 n 1), 16.}(1_r)r%(3x 5)xZ-4;
14. i (1 > )x 17. i (3x — 1)2x-
oo\ 2x+3) xoteo \2x +3) 2
3x — 5\ 73 x“+3
' - 18. lim (Bx? + 1) In| ——|;
15. lim (3x m 8) ; Jlim (3x” + 1) n<xz n 1)
9-variant.
2x“—x—6 ; 2 2 _ 1 _+2).
1. lim , 10.;1_)% (\/x + 6x 1—x ),
x>-15 X — 2 sin? 2x
. 2x*—x—6 11.lim :
2.lim ; x50  x2
=1 x—2 cos 4x — cos X
- 2x“—x—6 12.lim ;
3.1lim ; x-0 arc sin 3x?
x-2 X —2
. 2x*—x—6 13lim(1+ ) ;
4. lim ; xX—00 2x + 5
x-0 X — 2 2

5. li
xl—I}olo4x2+5x+6

6. 1i 2x? —x—6
i x3—x+1

(x> + DA - 21 —x)*

14.lim (3x — 5)x%—4;
xX—2 )

2x — 1\2x-6
<x+2) ’

24x\"
<2x2 + 3) ’

15.lim

x—3

7;1_{?0 (x _ 1)5 ! 16'xl—l>ri¥1m
_ x3 3x? 17 lim (x — 5)[In(x — 3) — Inx];
8. lim — ; xX—00
x-»o\5x2+1 5x+1 ) 1
18. lim x(ex — 1);
_ 9x2+1—x x—00
9. lim ;
X——00 x+1
10-variant.
L 2x%>—5x—3 . (2x — 1)°
s x—3 oo (2 + D(x — D(2x — 1)
5 1 2x*—5x—3 8 li 2 1
'xl—r}} 2x—3 ’ 'xl—rg<3x—x2_9—x2>'
BIimzx —5x—3 9.lim(x— x2—3);
. 53 X — 3 ) X—00
) 2x? —5x —3 X~ VX +3
lim ; 10. lim ;
xX—c0 x—3 ’ xX=m®e x+3
2x% —5x—3 _sin(x? — 1)
5. lim 11.lim ——;
x>0 (x — 3)? ’ x—’112—x6—x
2 — cos6x
i 2% — 2% 3 12.lim ————;
x>  x3—1 x->01 — cos2x

141



1
13.1im(3x — 2)x-1;
x—1

_ x2 +3x —1\"
16. lim (—————| ;

3 x x—too O,sz +1
14. J}1_r>£10 (1 1T Zx) ; 17.;i_)r£10(2x — D[In(3x — 1) — In(3x
. (Zx + 1>2x 3+ DI;
. X—5 __
xl—rgo 2x+ 4 ’ 18 hmu.
‘x-»3 x2-—-9 '’
11-variant.
_ 6x?—5x—1 x% —V4x® +1
1 xllrzlz N ; 10. lim ; —_—
6x%2 —5x — 1 x—)oo-x-l_zx ~ 2
2. lim ) 11.lim Sln(x — 1) .
x— 6X + 1 .x—)l X — 1 !
6x2 —5x — 1 _ 1—cosx
: 12.lim ;
3.}(1_{111L T—1 x-20+/1 — x2 — 1
6x%> —5x —1 _sin®2x
lim 13. lim =
X—>00 x —1 ! x—oo X
5. im 25— 1 14. ] (3x _ 1>3x-
oo (x—1)3 o \3x+4)
6 lim & 5%~ 1 15.1im (3 — 2x)%7
. ] X—

(x2+1)Bx+ 1)1 —4x) .
x>0 (2x — 1)* ’

3
16.1im (—2X_)"
e (4x _ 1) ’

X2 3 17.lim x[In(2x — 1) — In(2x + 3)];

8.lim -——); S

x>1\x—1 x?2-1 18 1 e* -1

lim ———;

9, lirP (3\/x3+6x2—x); x204/3 4+ x — 2

x—+oo

12-variant.

- 2x% —3x—2 . (2x — 1)° _

o x—2 xow (3 — )2 + 20)2x + 1)
.- 2x% — 3x — 2 o ( 1 1 )

xir?l x—2 ’ s x—1 x2+4+x-2)

. 2X2_3X_2 9 lim 9x3+1—x

}}L‘% x—2 oo \x34+1—x

2x% — 3x — 2 __sin®2x

4. lim 10.lim ———;

x—00 X —2 ’ =0 X

C2x%—3x—2 11. lim (Vx* +6x2 +1—2?);
5. llm ; X—>—00

X—00 x3+8 tg 6x2

- 2x%2—3x-2 12.1im ;
6. lim x—-0 Cc0S3X — COSX
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3 X
13. lim (1 — ) ;

2
16.1im (1 + 3x)x;
x—0

X—00 1+ 3x2
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FUNKSIYA HOSILASI.
1-§. Funksiya hosilasi.

y = f(x) funksiya (a; b) intervalda aniglangan bo’lsin. (a;b) intervalga
tegishli ixtiyoriy x, nugtani olamiz. Bu nugtaga funksiyaning y, = f(x,) giymati
mos keladi. Boshga x nugtani olamiz, x € (a;b). Unga funksiyaning y =
f(x) giymati mos keladi. x — x, ayirma x argumentning x, nuqtadagi orttirmasi
deyiladi va Ax bilan belgilanadi. f(x) — f(x,) ayirma funksiya orttirmasi deyiladi
va Ay bilan belgilanadi, ya’ni

Ax = x—xo, Ay =f(x)—f(x).
Bundan, x = x, + Ax ; Ay = f(xo + Ax) — f(xp) (1)
Ax va Ay orttirmalarni egri chiziq bo’ylab harakatlanayotgan nuqta
koordinatalarining o’zgarishi deb ataladi.

y = f(x) funksiya (a;b) ochiq intervalda berilgan bo’lsin. Bu intervalda
X, hugtaolib, ungashunday Ax (Ax >0, Ax <0) ortirma beraylikki,
Xo + Ax € (a; b) bo’lsin. Natijada f(x) funksiya ham x, nugtada

Ay = Af (xo) = f(xo + Ax) — f(x0)
ortirmaga ega bo’ladi.

1-ta’rif. Agar funksiya ortirmasi Ay ning argument ortirmasi Ax ga
nisbatining argument ortirmasi nolga intilgandagi limiti
8 _ tim f (o + Ax) — f(xo)

lim — =
Ax—-0Ax Ax—0 Ax

mavjud va chekli bo’lsa, bu limit f(x) funksiyaning x, nugtadagi hosilasi

deyiladi va
f'(x0) yoki y),-y, kabi belgilanadi.
Demak,

' oAy f(xg 4 Ax) — f(x0)

f1x0) = fim, 7 = dim, Ax &
Vv x € (a; b) uchun
A + Ax) —
F) = lim Y = i LTI T@ )

Ax—=0Ax  Ax—0 Ax

a). Hosilaning geometrik ma’nosi.
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y = f(x) funksiyaning x, nuqgtadagi hosilasi uning grafigiga Mo(xo;f(xo))
nuqtada o’tkazilgan urinmaning OX o’qining musbat yo’nalishi bilan hosil qilgan
burchagining tangensiga teng. U holda y = f(x) funksiyaning grafigiga
My (xo; f (o)) nuqtada o’tkazilgan urinma tenglamasi
y = flxo) + f'(x0) (x — xo) 3)

bo’ladi.
b). Hosilaning mexanik ma’nosi.
To’g’r1 chiziqgli notekis harakatda nuqtaning t vaqt ichida bosib o’tgan yo’li § =
S(t) gatengbo’lsin. U holda t, vaqt oralig’ida bosib o’tilgan yo’l S = S(t,) bo’lib,

t =ty + At vaqt ichida bosib o’tilgan yo’l esa, S(t, + At) bo’ladi. At vaqt
ichida bosib o’tilgan yo’l esa

AS = S(ty + At) — S(ty)

ga teng.

% nisbat At vaqt oralig’idagi o’rtacha tezlik deyiladi. Bu nisbatning At — 0

dagi limiti nugtaning t, vagtdagi tezligini aniglaydi, bu oniy tezlik deyiladi.
Demak, bosib o’tilgan yo’ldan vaqt bo’yicha olingan hosila tezlikni ifodalar ekan,
ya’'ni
St = (4)
Huddi shunday mulohaza yuritib, v tezlikdan vaqt bo’yicha olingan hosila,
a —tezlanish ekanligini bildiradi,ya’ni
vi=a (5
Hosila hisoblashning sodda goidalari.
f(x) va g(x) funksiyalar x € (a;b) nugtada f'(x) va g’'(x) hosilalarga ega
bo’lsin. € —o’zgarmas son.( C = const).
1.(Cf) = C f' ()
2. [f() £ g()])" = f'(x) £ g'(x);
3. [f(x) g =f'(x) - g(x) + f(x) - g'(x);

f]  f)-g)—fx) - g'®x)
.g&J_ i L (g #0)
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bo’ladi.
Murakkab funksiyaning hosilasi.
u = f(x) funksiya (a;b) oraliqda, y = F(u) funksiya esa (c;d) oraligda
berilgan bo’lsa, y = F (f (x)) funksiya x o’zgaruvchining murakkab funksiyasi
deyiladi.

Teorama. Agar u = f(x) funksiya x, € (a; b) nugtada f'(x,) hosilaga
ega bo’lib, y = F(u) funksiya esa x, nugtaga mos ug(uo = f(x)) nugtada
F'(uy) hosilaga ega bo’lsa, u holda murakkab funksiya y = F(f(x)) ham x,
nuqtada hosilaga ega va

y'(x0) = F'(up) - f'(x0)
formula o’rinli.

Vx € (a; b) uchun y = F(f(x)) murakkab funksiyaning hosilasi

y' =F(f(x) - f'(x) (6)
ga teng bo’ladi.
Hosila jadvali.
1. (C)' =0, (C = const);
2.(x) =1;
3. (x™) = nx™ 1
4. (Vx) = —
2Vx

. (1)’ __1

" \x x2’
6. (e¥) =e”*;
7. (@*) =a*-Ilna, (a>0,a+1);
8. (Inx)' = %;
9. (loggx)' = . -tna;

10. (sinx)" = cosx;

11. (cosx)' = —sinx;
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T
12. (tgx)' = . (x + > + k, k € Z) ;
13. (ctgx)' = — (x # ik, k € Z);
14. (arcsin x)’ ! (-1<x<1)
.(arcsinx)’' = ,(— X ;
V1 —x?2

15. (arccosx)’ = —
1—x

16. (arctgx)' = 1T X

1
1+ x2’

17. (arcctgx)' = —

ex
18. (shx)’ —( > ) = chx;
eX+e”
19. (chx)’ ( > ) = shx;
shx\' 1
20. '=— =
0. (thx) (c x) ch?x
chx\' 1
21. (ctx) = (=) = ——;
(ctx) (shx) sh2x’
1\  sinx
22. (secx)’ —< ) = >
COSX cos?x
1\ COSX
23. (cosex) = (—) =——==
sinx sin?x

Misollar.

Quyidagi funksiyalarni hosilasini toping;

1.y=x?>+4+3x—-1;

=3x +5;

3.y =x-3x;

4. y =logz x + x3;

5. y=7%+e%

2,(—1<x<1);

Jiy ' =2x+3

iy = .

Y T3k
.1_4W
]'y_ 3

1y’ = —— + 3x2
]'y_x-lnB X

J:y' =7%In7 +e*.
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6. y = sinx — 2**1; J:y' = cosx — 2%t - [n2.

7.y = tgx +Vx; J:y' = 12 t :
cos?x  2\/x
8. y = x sinx; J:y' = sinx + x cosx.
9. y = x?% cosx; J:y' = 2x cosx — x? sinx.
10. yz_i; Iy :Sinx.—;ccosx
sinx sin?x
11.3}:5_’5; ]:y,:5x-ln5-2x—5x
X X
12. y = e* arcsinx; Ly =e* (arcsinx + \/li—xz)
. X2 4 \F , (Zx + ﬁ) - cosx + (x2 +/x) - sinx
YT Tosx Sy = cos?x
14. y = sin 2x + 3; J:y = 2 cos2x.
15. y = cos?x + sin3x; J:y' = —sin2x + 3cos3x.
1 1
16.y = In3x — Vx; ]:y’=;—44{/F
17. y = tg2x ctg2x; J:y' =0.
18.y = sin?3x + eS"¥; J:y' = 3 sin6x + cosx eS"™*
19.y = /x2 + 1; Jiy = —
x?+1
20.y = (x + 1)199; J:y =100(x + 1)%°.
21.y = (3x — 4)°Y; J:y' =150(3x — 4)*°.
22.y = 1 ; ]:y’=——8
(2x + 5)* (2x + 5)°
23.y = tg33x; Iy =m
cos*3x
24. y = cos2x eS™¥; J:y' = e cosx(cos2x — 2sinx).

6cos®x sinx
25. y = i/ cosbx + 2; Ly =

31 (cosbx + 2)2

6 cos3x

26. y = ctg?3x; Iy =— n33x

155



27. y = x Inx;

. 1 .
28.y = Insinx — Esmzx;
29.y = x3 - 3%;
30.y = e + 7x;

3l.y =1In (x + a2+ xz),a = const;

17 1 1+2x_
Y I T Tox
33. y = x%;
34 _1+e"_
YT e
X
35. y=1 ;
Y nx2+1

36. y = x% + arctgx;
37.y = arcsin\/};

38. y = arccos(1 — 2x);

39. y = x arccosx —+/1 — x?;

40. y = arctg2x + 4;

iy =lx+1
J:y' = ctgx cos?x

J: x%3*(3 + x In3)
J:iy' = —2xe™*" +7

1
I
Y va? + x2
. ,— 2
Jy 1 — 4x2

J:y'=x*(nx + 1)

L, 2e”*

]y _(1—€x)2

_ ,_(x—l)z

Sy = x2+1

Yy =2x —

J:y x 1+ x2

J:y' = !

Y 2Vx — x2
1

iy = JVx(1—x)

J:y' = arccosx

2
Sy = 1+ 4x?

2-§. Anigmasliklarni ochish. Lopital goidalari.

— — 0-00 00 — 00 09,

) )

000 1%

)

ko’rinishdagi anigmasliklarni ochishda, tegishli funksiyalarning hosilalari mavjud

bo’lganda, berilgan anigmasliklarni

hosilalardan foydalanib anigmasliklarni ochish. Lopital goidalari deyiladi.

19, % ko’rinishidagi anigmaslik.

ochish masalasi

yengillashadi.

Odatda
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Teorema 1. (a;b) intervalda aniglangan, uzluksiz f(x) va g(x)
funksiyalar uchun quyidagi shartlar:
1. lim f(x) =0, limg(x)=0;
X—>Xg

X=X

2. (a; b) intervalda chekli f'(x), g'(x) hosilalar mavjud va g'(x) # 0;

3. lim NG =k
x-x0 g'(x)

(chekli yoki cheksiz) bajarilsa, u holda

N £C5 N i(C)
im —= = lim ——=

= lim
x=%0 g(x)  x=%0 g'(x)

.
)

tenglik o’rinli bo’ladi.
Bu teorema (c; +o0) intervalda aniglangan, uzluksiz f(x) va g(x) funksiyalar
uchun ham o’rinli, ya’ni

e f@)

lim —= = lim =

xoo gx)  xoegi(x)

2°. = ko’rinishidagi anigmaslik.

Teorema 2. (a;b) intervalda aniglangan, uzluksiz f(x) va g(x)
funksiyalar uchun quyidagi shartlar:

1. lim f(x) = o, lim g(x) = oo;
X—Xg X—Xo

2. (a; b) intervalda chekli f'(x), g'(x) hosilalar mavjud va g'(x) # 0;

i)

3. 9}1—{?0 g'(x) B
(chekli yoki cheksiz) bajarilsa, u holda

lim 1) = lim feo

x=x%0 g(x)  x=%0 g'(x)

k;

tenglik o’rinli bo’ladi.
Bu teorema (c; +o0) intervalda aniglangan, uzluksiz f(x) va g(x) funksiyalar

uchun ham o’rinli, ya’ni

lim @ = lim M
xoe0 gx)  xeg'(x)

3%. Boshqa ko’rinishdagi anigmasliklar.
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a) lim f(x) =0,  lim g(x) = oo

X—>Xg

bo’lganda f(x) - g(x) ifoda 0-co ko’rinishidagi anigmaslik bo’lib, uni

guyidagicha
FG0 g = 152 = 880
gx) fx)

yozish orqgali % yoki 2 ko’rinishdagi anigmaslikka keltirish mumkin.

b) lim f(x) = oo,  lim g(x) = co

X—=>Xo

bo’lganda f(x) — g(x) ifoda oo — oo ko’rinishdagi anigmaslik bo’lib, uni ham

quyidagicha
11
Fo) - gty = L1
fGx) g(x)

yozish orqgali % ko’rinishdagi anigmaslikka keltirish mumkin.
¢) lim f(x) = 1; (0); (e0); lim g(x) = oo; (0); (0)
X—>Xg X—>Xq

gaintilganda y = [f(x)]9® darajali-ko’rsatkichli ifoda 1%, 0°, oo® ko’rinishdagi
anigmasliklar hosil bo’ladi. Bu ko’rinishdagi anigmasliklar-ni ochish uchun avvalo
y = [f(x)]9% ifoda logarifmlanadi.
Iny =g(x)-Inf(x).
x - x9 dag(x)-lnf(x) ifoda0-oco ko’rinishdagi anigmaslikni ifodalaydi.
Eslatma: Lopital goidasini misollarda ketma-ket bir necha marta ham qo’llash
mumekin.
Misollar.

Lopital goidasidan foydalanib funksiya limitini hisoblang.

. sinx
1. lim —;
x-0 4x

x3 — a3

2. lim ;
x-a X —a

. x —sinx
3. lim ———;
x—0 X

)
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4, lim — ;
x-0 Sin2x

5. lim ;
x—0 X

6. lim —;
X—00 X

7. lim —;

x—oo x2’

8. lim x-lInx;
x—-0

9. lim x*;
x—0

o 1 x> +3x—1
xS 3xZ—7x 49’

11. lim (Vx +1—+vx — 1);

X—00

1
12. lim (x + 1)%;

X—00

13. lim (1+ X)X, (x > 0);
X—

14. 1 ( 1 1 )
g x2—4 x-2)’
1 1
15. lim (———_ )
x=>0 \Xx Sinx

Mustagil yechish uchun misollar.

Variant 1

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

1)y = 4x3® —5x + 4

2) y = 3vx + 2ctgx

3) y = 5sinx + x3 - e*
4) y = 2x* - arcsinx
5)y =2*-Inx

6) y = e* - In2 + Vxinx

2 x?
7)y=—x—2+7
Inx x*
8)y="173+=

9)y = x3tgx +tf—:c

10) y = 2¥In2 + x%/2
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I1. Murakkab funksiya hosilasini toping.

1)y=— 6) y = In3sinx + 257
3x+2
2)y = sinSx 1)y =e*-arctge®
sinx 1+sinx
3)y = (2x* +3)* 8)y= cos2x cosx
4y =tg°(1-x) 9) y = (x + 2)%in¥
5)y = sin(3x + 2)° 10) y = x%-e* - Inx

3
.y = x? egri chizigga x = —1 nuqtadan o’tkazilgan urinma tenglamasini tuzing,
egri chizig va urinma tenglamasini chizing.
IV. Jism S =3t>+2 qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [1,2] vaqt oralig’idagi o’rtacha tezligini va t = 1 ¢ ondagi tezligini

toping.
V. Lopital qoidasidan foydalanib, limitni hisoblang.
. x3-3x242 . m—-2arctgx . Inx
1) }CI_I)I} m 2) ;l_r)go e%—l 3) }Cl_r,% 1+2Insinx

Variant 2
I. Funksiya hosilasini, hosila olish goidasi va formulasidan foydalanib hisoblang.

= 5x3 — 3 3

1) y =5x° +10x — 3 7)y:_g+%

2) y = 4Vx + 2ctgx e x

g)y =" 4 X

3) y = 3sinx + x° - e* ) x5 2e*
3 9)y = x*tgx + &
4)y = 2x3 - arctgx y 9 !

5)y = 3% - Inx 10) y = 3*In2 + x3 - V2

6) y = e*In3 + Inx - Vx
I1. Murakkab funksiya hosilasini toping.

1) y = cos5x 6) v = In3cosx

— 2 7 — p2X . cin3pX
2) y — )y =e“*-sin’e

_ 3 4 __arctg2x | sin®x
3) y= (2x* = 3) 8) Y= 1—x2 cosx
4y =tg>(1—x) 9) y = (cos2x)"™*
5) y = sin(2x + 3)3 10)y = x3 - e** - Inx
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. y = xg—g egri chiziqgga x = 1 nuqgtadan o’tkazilgan urinma tenglamasini tuzing,
egri chizig va urinma tenglamasini chizing.

IV. Jism S =3t%>+3 qonuniyat bo’yicha to’g’ri chizigli harakatlanyapti.
Jismningt € [1,3] vaqt oralig’idagi o’rtacha tezligini va t = 2 c ondagi tezligini
toping.

V. Lopital goidasidan foydalanib, limitni hisoblang.

1) lim = 2) }Ci_r)r%(l - Xx)- tg% 3) lim ( 2 _ L)

x—1x"-1 x>1 \x2-1  x-1

Variant 3

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

_ 9,3
1)y=2x"—4x+3 7)y=’;—3+%
2) y = 5vVx + 3tgx e
8)y="72+,x
3)y = 4cosx + e* - x° Xt 2e
2
4)y = 4x3 - 3% 9)y = x° - arctgx — 1;:;
5) y = x* - arcsinx 10) y = 4%In2 + x* -2
6)y =2%-Inx —e*-In2
I1. Murakkab funksiya hosilasini toping.
1) y = cos3x 6) y = In?(2x + 1)
__2 — X, — X _ o X
2y =7= Ny=e 1—e* —arcsine
X X
3)y = (5x% + 1* 8)y =Intgs ——
4) y = sin®(1 — 2x) 9) y = (cos3x)"™*
5)y = ctg(2 + 3x)° 10)y = x5+ e*” - Inx

. y = xg—g egri chizigga x = 2 nuqtadan o’tkazilgan urinma tenglamasini tuzing,
egri chizig va urinma tenglamasini chizing.
IV. Jism S =4t?>—1 qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.
Jismningt € [2,5] vaqt oralig’idagi o’rtacha tezligini va t = 3 c ondagi tezligini
toping.
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V. Lopital goidasidan foydalanib, limitni hisoblang.

x—sinx Inx

1) lim

x>0 x3

2) 91c1£n1 —

3) lim xlnx
x—0

Variant 4

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

1)y =3x3+2x—4 6)y=i'ln2+l%c
2) y = 67/x + 3cosx ) F 3
Ny=¥432
3) y = 2arctgx + 2% - x° SRR
arcsinx
4)y = 5x*-e* 8)y= 12
3 -
5)y = Vx-tgx 9) y = V2 - sinx + =%

I1. Murakkab funksiya hosilasini toping.

1) y = cos3x

3
2) Y= 2x—5

3)y = (4x3 + 2x)°
4) y = cos*(1 — 3x)
5)y =tg(1+ 2x)3

eX

10) y = 5*In5 + x° /5

6) y = sin3vVx

7)y = arctg*e®*

. X
8) y = Insinx — —

9)y=(x+3)*/z

6

10) y = x6-e* -

lIl. y=4—x? egri chizigga x = 2 nugtadan o’tkazilgan urinma tenglamasini
tuzing, egri chiziq va urinma tenglamasini chizing.
IV. Jism S =4t%>+3 qonuniyat bo’yicha to’g’ri chizigli harakatlanyapti.

Jismningt € [1,3] vaqt oralig’idagi o’rtacha tezligini va t = 4 c ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.
1) lim 1-2sinx 2) lim n—Zczlrctgx 3) lim lnsz:an
x_)g coSs3x X—00 ex—1 x—0 Insin5x
Variant 5

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
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1)y=§x3—4x+1

2) y = 7\x + 3tgx

3) y = 4arccosx + Vx - e*
4) y = 3lnx - 2*

5)y = Vx - ctgx

6)y=%+\/§lnx

I1. Murakkab funksiya hosilasini toping.

1)y =tg3x
R
2) Y= 4x—-3
3)y = (x*—3x)*
4) y = sin®(2 — 3x)

5) y = arctgVx

x2 4

Ny=4-x
8) y = o2&

2
9) y = e* - sinx + 1;’;

10) y = x3 -3 + 3% - In3

6) y = cos3e”*
Ny = lntgg — X ctg2x

CcoS2x

8)y = —Jtgx

9y = (In(x + 2))\/5

10)y = e*’ - tg3x - x3

. y =4 —x? egri chizigga x = 1 nuqtadan o’tkazilgan urinma tenglamasini

tuzing, egri chiziq va urinma tenglamasini chizing.

IV. Jism S =3t2+5 qonuniyat bo’yicha to’g’ri chizigli harakatlanyapti.

Jismningt € [1,4] vaqt oralig’idagi o’rtacha tezligini va t = 3 c ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.
e2X_1 . ctgx—1 nx
' 2) 1 tg
1) }CILT(I) arcsin3x ) xlir’;t sindx 3) }Cl_r)q sin :x
Variant 6

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

2 3 __cosx
Dy =:x°—3x+2 5y =75

2) y = 8Vx + 3tgx
3) y = 5arccosx + % - 2%

4)y = 4lnx - (x* + 1)

6)y=%+\/§lnx

2 5
Ny=%-3
8y =T
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1—x2

9y =e* tgx+

coSsx

I1. Murakkab funksiya hosilasini toping.

1) y = ctg3x

6
2) Y= 5x—-2

3)y =(x*+2x)3
4) y = cos®(3 — 4x)

5) y = arctgvx

10) y = 3% - Inx — x>/5

6) y = sin32*
7)y = e?* - arctge®*

sin2x

8)y=

+ Intgx

cos3x
9y =(2x+3)V*
10) y = 2*cos4x - x>

lIl. y = x? —4 egri chizigga x = 2 nuqtadan o’tkazilgan urinma tenglamasini

tuzing, egri chizig va urinma tenglamasini chizing.

IV. Jism S =4t*>+5 qonuniyat bo’yicha to’g’ri chizigli harakatlanyapti.

Jismningt € [1,4] vaqt oralig’idagi o’rtacha tezligini va t = 3 c ondagi tezligini

toping.

V. Lopital goidasidan foydalanib, limitni hisoblang.
) 3\/—_?{/3 . Incosax

1) }CI_I;I% \/;_\/g 2) }cl_rf(l) Incosbx

3) limy (== — )

_)g ctgx  2cosx

Variant 7

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

1)y=§x3+2x—1
2) y = 9v/x + 5sinx

_1 4. ax
3y = Sarctgx + - 3
4)y = (x* — 4)Inx
5y =2%-e*

_ 2 | 93
6)y—ln2+2 Inx
I1. Murakkab funksiya hosilasini toping.
1) y = sinbx

7

2) y= 6x+5
3)y=(x*+3x)3

3 6
Ny=%"w
8)y = C;;f + 3tgx

1+4x2

eX

9y =e*ctgx +

10) y = 5% - In5 4 x5 - /5

4)y = tg®(2 — 5x)
5y= arcctg%

6) y = cos3e3*
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7) y = In*sinx + 2°95% In(x-3)
)y 9)y = ( )

_ Lgdx g '
8y =" arcsinzx 10) y = 3* - sindx - x°

lIl. y = x? —4 egri chizigga x = —2 nugtadan o’tkazilgan urinma tenglamasini
tuzing, egri chiziq va urinma tenglamasini chizing.

IV. Jism S =5t%2+3 qonuniyat bo’yicha to’g’ri chizigli harakatlanyapti.
Jismningt € [1,3] vaqt oralig’idagi o’rtacha tezligini va t = 2 c ondagi tezligini
toping.

V. Lopital goidasidan foydalanib, limitni hisoblang.

—e*-2x nx . 1 3
1) lim & 2) lim ——— 3) lim (— — )
x—0 Xx-—Ssinx x—0 1+2Insinx x—=1 \1—x 1-x3

Variant 8

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

1)y=§x3+3x—2 7)y=£+%

2)y =\/2—§+5COSJC 8)y = arctgx+2c*tgx
_ S5 5

3) y = 3arcctgx + -+ 5* 9)y = ex-sinx+fnix

4)y = (x?> —9)Inx

5) y = 3tgx - x3
!
6))’—@"'%

I1. Murakkab funksiya hosilasini toping.

1) y = cos5x
8
2)y = 4x+3
3)y = (x*—3x)°
4) y = sin*(3 — 2x)

5y = arcsini

10) y = 7% - In7 + x"\7

6) y = tg32x + 2605%
7)y = e3* - sinx + arctg2x

sm\/_
co

8)y = +ln(1+x)

9) y = (5x — 3)™*
10) y = 4% - cos2x - x*

lIl. y = x? — 4 egri chizigga x = —4 nuqtadan o’tkazilgan urinma tenglamasini

tuzing, egri chiziq va urinma tenglamasini chizing.
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IV. Jism S =1t3+ 2t qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [1,3] vaqt oralig’idagi o’rtacha tezligini va t = 1 c ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.

. €0S5x—c0Ss3x _ tgﬂ . 1 1 Ve
1) }Cl_r>r(1) sin2x 2) lim : 3) }CI_I)% (x ex—l)l""‘

x—11In(1-x)

Variant 9
I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
_7.3 _ _xt 4
1)y—3x +4x —3 7)y_:_;
_Vx __arccosx | 2—x3
2)y = 3 +5tgx 8)y= 1-x2 tgx

3

. 6
3)y:3arcsmx+;-e" 9)y=ex-cosx+;ix

— (2
Ay ="+ 9)inx 10) y = 5%In5 + x5V5
5) y = 3ctgx - x°

6)y=%+95-lnx

I1. Murakkab funksiya hosilasini toping.

1) y = tg5x 6) y = ctg3x*

9 — 2 Vx
2)y—3x+5 Ny=mn2-x*)+3
3)y = (x*+5x)3 8)y = \/t% + Incos2x
4) y = sin®(4 — 3x) 9) y = (sin3x)M*x+2)
5)y = arccos% 10) y = 5% - sin2x - x>

I1l. xy =4 egrichizigga x = 1 nuqtadan o’tkazilgan urinma tenglamasini tuzing,
egri chizig va urinma tenglamasini chizing.

V. Jism S =1t3 +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.
Jismningt € [4,5] vaqt oralig’idagi o’rtacha tezligini va t = 4 c ondagi tezligini
toping.

V. Lopital qoidasidan foydalanib, limitni hisoblang.
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1) lim 2) lim

x>0 Sin2x X0

X

1—cos6x (1

) 3) lim Y2X

x—o00 x3

Variant 10

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

1)y=§x3+5x—2
2)y=g+50tgx

3) y = 7arccosx + % - 2%

4)y = (x3 +5)Inx

5) y = 4sinx - x*

6)y=%—e3-lnx

I1. Murakkab funksiya hosilasini toping.

1) y = ctg5x
7
2)y = 4x+3

3)y = (x* + 6x)°
4) y = cos*(3 — 2x)

5y = arctg%

5 5
7)y=x?+;

arctgx
8)y =———
) 1+x2
3—x*
9 =
)Y ="

Inx

— X . Gk
10)y =2 X ==

6) y = sin3vVx
7)y = Insinx + e* - cos2x

_ tg2x Nl .
8)y = Nl 2V¥* - arcsin3x

9) y = (arctg2x)3*
10)y = e** -Vx - tg3x

I1l. xy =4 egrichizigga x = 2 nuqtadan o’tkazilgan urinma tenglamasini tuzing,
egri chizig va urinma tenglamasini chizing.
V. Jism S =t3 +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [4,5] vaqt oralig’idagi o’rtacha tezligini va t = 3 c ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.
. x*-5x%+4 . sinx—xcosx o
1) xlgzlz x*—3x%2-4 2) }cl—r>r(l) sin3x 3) }Cl_r)% ctgx
Variant 11

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
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1)y =2+ 4x —x3 _x_ 6
1 7)}’ 6 x6
2) y = 3 sinx + 3arccosx 8) y = L<ox 5t
5 oy A y= 1+x2 ctgx
y==-2"+x"-tgx
)y =3 g 9) y = 3% -v/x + 2xInx
4)y = (x* — 5x) - Inx 10)y=\/)_6+x3
5) y = 3cosx - /x 2+x°
5% 7
6)y =1+~
I1. Murakkab funksiya hosilasini toping.
Dy=vx+1 6)y=arcsin%
. X
2)y=sm5 7y = tg*Jx
3)y — )y = arcctg2x + Incosx
. 2
4)y = (x5 + 2x)3 9) y = (arcsin3x)*
5) y = sin®(1 — 3x?%) 10)y = eV* - x2 - ctg2x

I1l. xy = 2 egrichizigga x = 1 nuqtadan o’tkazilgan urinma tenglamasini tuzing,
egri chiziq va urinma tenglamasini chizing.
V. Jism S=1¢3 +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [2,3] vaqt oralig’idagi o’rtacha tezligini va t = 2 c ondagi tezligini

toping.
V. Lopital qoidasidan foydalanib, limitni hisoblang.
. x3+3x2%-2 . Intgx . 1 1
1) xllrll1 x3+4x2-3 2) chl—r>r(1) Intg2x 3) }cl—r}(l) (E N thgx)
Variant 12
I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
1)y =3+2x—x3 5)y = e* - cosx + V2 - x3
1 - 77
2) y = 3 sinx + 2arcsinx 6)y = x7 +
6
3)y ==-3"+5tgx-Vx _7F _Inx
x Ny = In7 7

4)y = (x*+ 6x) - Inx

cosx 3x

2eX 1+x2

8)y =
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9) y = x%arccosx + e 10) y = 2+/x - 2¥ + 43/x

1—x2
I1. Murakkab funksiya hosilasini toping.
Dy=+vx—-1 6)y=arctg%
2)y = Sing Ny = pCos?e
3)y=—— 8)y = ctg*Vx ¥ 2
4)y = (x> + 3x)* 9) y = (arcsin2x)***!
5) y = 4sin3(1 — x?2) 10) y = 2V* - x5 - ctg3x

I1l. xy =4 egrichizigga x = 2 nuqtadan o’tkazilgan urinma tenglamasini tuzing,
egri chizig va urinma tenglamasini chizing.
V. Jism S =1¢3 +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [2,4] vaqt oralig’idagi o’rtacha tezligini va t = 2 c ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.
. 5x%2—4-—x* . Inx . a*
1) }Cl_rg 3x244—x4 2) }CILT(I) 1+2Insinx 3) ,}I_E{)lo?
Variant 13

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
)y=4+3x—x° _x_8

. 7) y = 8 x8
2) y = =cosx + 3arccosx sinx | 3x

3 8)y =TS+

1+x Inx
3)y =6e*-x3 ++/x-ctgx ox
9) y = x3arcsinx — —;
4)y = (x3 + 3x2) - 2% 1-x
— 3 LS5 X

5)y = 2Inx + 3 - VX 10) y = 2arctgx + 2 - e

8x Inx
6)y=1——+%
I1. Murakkab funksiya hosilasini toping.

= Jx — _ 5
Dy=vx=2 3)y_6x+7
X

2)y = cos 4)y = (x° + 3x2)3

5)y = 5sin3(2 — x)
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6)y = arcctg% 8)y =ctg®V2x—1

7y = esinie 9) y = (3x + )52
10) y = 3V* - x3 - cos3x

I1l. xy = 3 egrichiziqga x = 1 nugtadan o’tkazilgan urinma tenglamasini tuzing,

egri chizig va urinma tenglamasini chizing.

V. Jism S =¢3 +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [2,3] vaqt oralig’idagi o’rtacha tezligini va t = 3 c ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.

- Z_arctgx . Intg2x . x_ 1
1) lim 217 2) }CILI(I) Intgx 3) }}Lnl (x—l lnx)

-0 =ln=—
x Zan+1

Variant 14
I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
1)y =5+ 4x — 2x3 _3_x
1 6) y = x3 3
2) y = =sinx + 2arctgx 3% Inx
3 Ny=———
In3 3

3)y=3-3%-x*+ 2tgx
4)y = (x* + 2x3) - e*

8) __ cosx Vx

2—x sinx

14x2

5) y = 2cosx - Vx 9) y = x°arccosx +

ctgx

10) y = 4/x + 2Inx
I1. Murakkab funksiya hosilasini toping.

Dy=+vx+3 6)y=arcsin£
. X 2
2)y = sin> 7y = pln?x
6
3y =5 8)y =tg’Vax +1
1
4)y = (x° —3x%)° 9) y = (arccos3x)x

5)y = 4sin*(3 —x) 10) y = 4V% - x* - tg4x

I1l. xy = 3 egrichizigga x = 2 nuqtadan o’tkazilgan urinma tenglamasini tuzing,

egri chizig va urinma tenglamasini chizing.
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V. Jism S =1¢3 +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [1,2] vaqt oralig’idagi o’rtacha tezligini va t = 2 ¢ ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.

. 1-cos4x . tgx ; 2 1
1) }CI_I)I(I) sin?2x 2) }Cliri_f tg3x 3) }Cl_rg (x2—1 B ;)

Variant 15
I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
1)y = 6 + 5x — 2x3 5% Inx

1 Ny=i=—-=
2)y = Stgx — 5arcsinx g) y = drccosx 4lnx
. \/_ y= x2-2x Vx
y=4-4"-x"+e* -Vx
9y =242

4y =(x3—x5-Inx 3%

= 2 . +3
5) y = x3 - arcsinx + 4Vx 10) y = (2 + x*)ctgx + V3 - x

5 x3
Oy==-7%
I1. Murakkab funksiya hosilasini toping.
DNy=+vx—-3 6) y = arccose”

=tg* 7)y =2
2)y =tg . )y
5 8)y = ctg?V5x + 2

3) Y= 7x+3

9) y = (arctgdx)V*
4)y:(x6_3x4)3 )y (arcg x)

5)y = 4sin3(3 — x) 10)y = 5V x° - [gx
I1l. xy =3 egri chizigga x = —2 nuqtadan o’tkazilgan urinma tenglamasini
tuzing, egri chiziq va urinma tenglamasini chizing.

V. Jism S =1t3 —% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.
Jismningt € [1,3] vaqt oralig’idagi o’rtacha tezligini va t = 2 c ondagi tezligini
toping.

V. Lopital goidasidan foydalanib, limitni hisoblang.
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. 1-sinx Insin2x
1) }cl_{% x—tgx 2) glc—>o Insinx 3) ,ll_r,?o (X sin )
Variant 16

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
1)y =2+ 4x — 3x3 7¥ Inx

1 7W=m—7
2y = L Ctgx — 7arccosx 8) y = ﬂ + 3
3)y:5_5x_x5+ex_2?{/} 9) __6lnx | arcsinx
4y =(x*—x*)-2* YT T e
— A2
5) y = x3 - arctgx + 3*Inx 10) y = (3 — x*)cosx +3
5 x*
Oy =nw-7%
I1. Murakkab funksiya hosilasini toping.
1)y=+v1l—x 6) y = arctg®e*
2)y = ctg= )y =3ne?)
3)y =7 8)y = ctg*Vdx — 3
y= 5x-3

9 = (3x — 2 sin2x
4)y = (x> + 4x3)* )y =( )

5)y = 60053 (5 — 2x) 10) y = 4V% - x3 - In(x + 1)
. y =x3+ 1 egri chizigga x = 1 nuqtadan o’tkazilgan urinma tenglamasini
tuzing, egri chiziq va urinma tenglamasini chizing.

V. Jism S=1¢3 +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.
Jismningt € [2,3] vaqt oralig’idagi o’rtacha tezligini va t = 3 ¢ ondagi tezligini
toping.

V. Lopital goidasidan foydalanib, limitni hisoblang.

F-arctgx 2) lim 292% 3) lim -
1) )ll_r)glo s X1 Lg6x X2 ( 24 x—Z)
Variant 17

I. Funksiya hosilasini, hosila olish goidasi va formulasidan foydalanib hisoblang.

1)y =3 + 5x — 4x3
172



2)y = %sinx + 7arctgx
3)y =6-x°%-6"+2Vx
4y =(>—x")-e”

5) y = x* - arccosx + 3lnx

x5

-7 _x
6) y = x5 7
I1. Murakkab funksiya hosilasini toping.
Dy=+v2—x
. X
2)y = sinz

7

2% 5—x*

7) y = m + sinx
cosx 2
By=r =

__ 2arcsinx 10%

9)y_ x34+3x Vx

10) y = 2Inx — \/3tgx

6) y = arctg®e*
7) y = 31n(x—5)
8)y =tg°V3x +4

3) Y= 6x+5

4)y = (x° + 5x*%)* 9y = (arccos3x) ™

—cVx . ,5.
5)y = arcctge?* 10) y = 5¥* - x> - In(x + 2)
ll. y = x3 + 1 egri chizigga x = —1 nuqtadan o’tkazilgan urinma tenglamasini

tuzing, egri chiziq va urinma tenglamasini chizing.
V. Jism S =2¢t3 +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [1,2] vaqt oralig’idagi o’rtacha tezligini va t = 2 c ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.
tax—" . tgébx . 3 1
1) im 025 2) lim 2 3 lim (55~ 5)
—00 E m 2

Variant 18
I. Funksiya hosilasini, hosila olish goidasi va formulasidan foydalanib hisoblang.

1)y =7+ 6x — 2x3 _8 _x
. 6)y _x4. 8
2)y = - Cosx — 6arccosx _10%  Inx
3 NY =410
3)y = __4_4x tgx 3
¥ 8)_’)/ T 4-2x ;

4)y = (x* — x>)Inx
5)y = e*-logz x + 3Vx

3+x3

_ 4 _
9) y = x*arctgx Totox

10) y = arcsinx - (x> — 3x)
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I1. Murakkab funksiya hosilasini toping.

Dy=+vx—4

2)y=cos§
7

3)y28x—4

4)y = (x* — 5x)3
5)y = 4tg3(3 — x?)

6) y = arctgvx

7)y = 3sin2x

8) y = sin3Inx

9) y = (arcctg5x)*’

10) y = 5% - x° - In(5x + 2)

lIl. y =x3 —1 egri chizigga x = 2 nugtadan o’tkazilgan urinma tenglamasini

tuzing, egri chizig va urinma tenglamasini chizing.

V. Jism S =3t3 +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [2,3] vaqt oralig’idagi o’rtacha tezligini va t = 3 c ondagi tezligini

toping.

V. Lopital goidasidan foydalanib, limitni hisoblang.
. Sinx—x Insin2x

1) }clir(l) tgx—x 2) chl_r)r(l) Insin4dx

3) lim (x * sin %)

X—00

Variant 19

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

1)y =8+ 7x — 3x2

2)y =§tgx—log2x

3) y = —7arccosx + 4cosx

4
4y =5
5)y = (x® — 6x) - Inx

6 x3
Oy=u-%
I1. Murakkab funksiya hosilasini toping.
Dy=+vx+4

X
2)y=tg:
8

3)y= 9x+3

4)y = (x® - 6x)°

Inx 3cosx

1y =—
) y sinx t 3—x3
9% 5
8)y = —+=
) y In9  x2
arcsinx = 4—-x*
9 =
) y x5—5x 3ctgx

10)y =6-6%-x — Vx

5)y = 5ctg3(4 — x?)
6) y = arcctgy/x

7) y = 30052x

8) y = In3sin5x
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9)y = (\/;)S‘mx 10) y = 4+/3x - e?* - cos5x

ll. y = x3 — 1 egri chizigga x = —2 nuqtadan o’tkazilgan urinma tenglamasini
tuzing, egri chizig va urinma tenglamasini chizing.

V. Jism S = 2t? +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [1,3] vaqt oralig’idagi o’rtacha tezligini va t = 2 ¢ ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.
. 1—-cos2x . tg2x . 2 1
1) }cl—rz(l) sin?x 2) }Cliréf tge6x 3) xll)rzll (x2—1 B E)
Variant 20
I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
1)y =9+ 8x — 4x° _er 2
) Y L 7) Y= In2 t x2
2)y ==ctgx +logs x Inx  arcsinx
5 8) y =
B X cosx Vx
3) y = 5arctgx + 3 6 ox
9) y= arcctgx

5
Hy=-5"9"

= 3 3 . X
5)y = (x7 = 7x) - Inx 10)y =3Yx+ 33 e

8 x*
Oy =n=%
I1. Murakkab funksiya hosilasini toping.
Ny=+v2x—-1 6) y = arcsinlnx
— X — 7cos?x

2) y = ctg - Ny=2
3)y = 9 8)y=In3v2x+1

Y= —

— { —zX

4y = (" - 7x)3 9) y = (sin3x)V
5)y = 3sin3(1 — x2) 10) y = 5e3* - sin2x - V1 + 2x

l1l. y = +/x egri chiziqga x = 4 nuqtadan o’tkazilgan urinma tenglamasini tuzing,

egri chizig va urinma tenglamasini chizing.
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V. Jism S = 5t2 +% qonuniyat bo’yicha to’g’ri chizigli harakatlanyapti.

Jismningt € [2,4] vaqt oralig’idagi o’rtacha tezligini va t = 2 ¢ ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.
1) lim e?*-1 3) lim(x —2) - ctgm(x —
x>0 arcsin3x x—2
nx 2)
2
2) lim

Variant 21

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

1) y =10 + 9x — 5x3
2)y ==+ 5logsx

3) y = 6arcctgx + 10*
4)y = (x8 + 8x) - Inx

5y =—"-10%

10 x°
QY—;—E
I1. Murakkab funksiya hosilasini toping.
DNy=+v2x+1

. X

2)y = sin =

_ 5
3)y= 6—3x

4)y = (x* — 4x)°
5) y = 2cos*(2 — x?)

Inx

7) y = E + T
sinx = arccosx
8) y = Inx Jx
2:3%
9y =" +7F

10) y = 3% - Inx + V3 - e*

6) y = arcsin®Inx

7)y =59

8) y = In3sinx

%)y = (%)sian

10) y = 2% - /3x - sin5x

l1l. y = ¥/x egri chizigga x = 1 nuqtadan o’tkazilgan urinma tenglamasini tuzing,

egri chizig va urinma tenglamasini chizing.

V. Jism S = 6t? +% gonuniyat bo’yicha to’g’ri chizigli harakatlanyapti.

Jismningt € [2,3] vaqt oralig’idagi o’rtacha tezligini va t = 3 c ondagi tezligini

toping.
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V. Lopital goidasidan foydalanib, limitni hisoblang.
1) i e¥—1 3) lin%(x — 3)ctgm(x —
X—

1im ;
x—0 arcsin2x

3
9 lim L9/4) )
x—2 In(2—x)

Variant 22
I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
1)y =7+ 8x — 6x3 _ et | lnx
) Y . 7) y= In2 + ex
2) y = —cosx +log, x 8) y = wx | _sinx
5 T lnx  x2-2x3
3) y = —7arcsinx + Vx? . -
9) y = arctgx 3~
x2-3 2\x

4)y=%-2x+x2cosx

10) y = /2 - arcsinx + 3tgx

5)y = (x* — 4x) - Inx )y I
x3 3
6)y—?+;

I1. Murakkab funksiya hosilasini toping.

1)y =v2x -3 6) y = arcsin3e”®
= X — qctg?x
2)y = cos 7y =3
__3 8) y = In*cos2x
8)y = 1-6x N
4)y = (x3 — 2x)* 9) y = (sindx)x?
5) y = 3tg*(3 + x?%) 10) y = Vx - e** - sindx

l1l. y = ¥/x egri chizigga x = —1 nugtadan o’tkazilgan urinma tenglamasini tuzing,
egri chiziq va urinma tenglamasini chizing.
V. Jism S = 3t? +% gonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [1,3] vaqt oralig’idagi o’rtacha tezligini va t = 2 ¢ ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.

. et*—1 _ tg™= . 2xm
1) }CI_I’)r(l) arcsin3x 2) plcl_r)r}} 1n(4fx) 3) }:E’:_t (ctgx COSX)
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Variant 23

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

1)y =5+ 6x — 4x3 _e¥ Inx
) Y . 7) Y= In3 3
2)y = ctgx + logs x _ tgx |, 3sinx
8)y = Vx| x3-3x2
3) y = —4arccosx + 3* - In3 arctgx \
9)y= x2+42x _5X.\/}

4)y=%-3x+x\/§
10) y = V2 - arcsinx + x3tgx
5)y = (x° + 5x) - Inx
x* 4
6)y—:+x—4

I1. Murakkab funksiya hosilasini toping.

1)y =+3x+1 6) y = arccos3vx
)y =tgz 7)y =45

4 8) y = In®tg3
9= )7 = g

9) y = (3x + 1)sin5x
10) y = 5% - e>* - /5x

4)y = (x3 + x?)°
5)y = 4ctg3(5 + x?)
lIl. y = 3x — 1 egri chizigga x = 2 nuqtadan o’tkazilgan urinma tenglamasini

tuzing, egri chiziq va urinma tenglamasini chizing.
V. Jism S = 4t? +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [1,2] vaqt oralig’idagi o’rtacha tezligini va t = 2 c ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.

. 1—cos4x . 2 1 . In®x
1) }cl—% sin?x 2) ,l}i% (; B 1—ex) 3),}1_%10 2x3

Variant 24
I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.
1)y =4+ 5x — 2x3 4)y:;—4-4x+2€x
1

2)y = ctgx +logsz x 5)y = (x3 + 3x2) - Inx

3) y = —4arctgx + Vx3
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Oy=%"x

2 Inx
nNy=-+5
8) — Ctgx 3cosx

I1. Murakkab funksiya hosilasini toping.
1)y =3x =2
— X
2) y = ctg .
I
3y = 3—4x
4)y = (x* + 2x3)°
5) y = 5sin*(1 + V/x)

9y = VX4 2lnx

arcsinx

10) y = xvVx +V2tgx

6)y = arctgzi

7)y = 5hG+D)

8) y = In3ctg5x

9) y = (arcsin2x)nG*+1)

10) y = 3V* - x5 - cos5x

lIl. y = ¥x + 1 egri chizigga x = —2 nuqtadan o’tkazilgan urinma tenglamasini

tuzing, egri chiziq va urinma tenglamasini chizing.

V. Jism S = 3t? +% qonuniyat bo’yicha to’g’ri chiziqli harakatlanyapti.

Jismningt € [2,4] vaqt oralig’idagi o’rtacha tezligini va t = 4 c ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.
i x5 2) lim =
1) }Cl_r)ré NEN ) Xl Sindx
3) lim x - sin=
X—00 2
Variant 25

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

1)y =3+ 4x — 5x3
2)y =%ctgx+log3x
3) y = —4arctgx + Vx3
4)y=%-4x+2ex

5)y = (x3 + 3x2) - Inx

6

6
6)y=xz+;

3 3x
Ny=—+—

8) =£+ 5tgx

sinx  x+Vx

arctgx 3
9)y = —X
) x3-2x2

10) y = V2arcsinx + 4*In4

- Inx
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I1. Murakkab funksiya hosilasini toping.
Dy=+v3x+2

— cinX
2) y = sin .

6
3) Y= 5-3x

4)y = (x3 — 3x2)*

5) y = 4cos3Inx

6) y = arcctg3lnx

7) y = 6ln3x

8) y = ctg*V3x

9) y = (arcsin3x)V*—2
10) y = W . e3x . zsinx

I1l. y = Inx egri chizigga x = 1 nuqtadan o’tkazilgan urinma tenglamasini tuzing,

egri chizig va urinma tenglamasini chizing.

V. Jism S = 5t2 +% gonuniyat bo’yicha to’g’ri chizigli harakatlanyapti.

Jismningt € [1,5] vaqt oralig’idagi o’rtacha tezligini va t = 3 c ondagi tezligini

toping.

V. Lopital qoidasidan foydalanib, limitni hisoblang.

. 3x-3a . tgx—1 . 2 3x
1) }cl—rg Vx-2 2) }clf’lf cos2x 3) }CI_I)I} (lnx
Variant 26

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

= 3 —_ 2 2
Ny=2x>-3x+4 7)),=_;_|_’C7
2) y = 6vx + 3ctgx 23

8) y = gy + 2ox

3)y = 2sinx + x*-e*

4) y = 3x?% - arcsinx

5y =4"Inx

6) y = e*In5 + Vxinx

I1. Murakkab funksiya hosilasini toping.

1
1) y= 5x+2

2) y = sinbx

3)y = (2x* +3)*

4)y=tg°(1-x)
5)y = sin(3x + 2)*

9)y = x3tgx +tJ‘Cg—f

10) y = 3*In3 + x°V2

6) y = In*sinx + 45*

7y =e*-arctge*

sinx 1+sinx

8)y =

cos3x cosx

9) y = (x + 5)5"*
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10)y = x3 - X Inx

. y = x; egri chizigga x = —1 nuqtadan o’tkazilgan urinma tenglamasini tuzing,
egri chizig va urinma tenglamasini chizing.

IV. Jism S =2t%>+3 qonuniyat bo’yicha to’g’ri chizigli harakatlanyapti.
Jismningt € [1,2] vaqt oralig’idagi o’rtacha tezligini va t = 1 c ondagi tezligini
toping.

V. Lopital qoidasidan foydalanib, limitni hisoblang.

. ox3-2x%4+1 . m-2arctgx nx
1) lim =——— 2) lim ————

x—>1x3-5x2+4 X-0 Ly g

3) lim —

x—0 1+3Insinx

Variant 27

I. Funksiya hosilasini, hosila olish qoidasi va formulasidan foydalanib hisoblang.

3

1)y =6x3+5x—3 __3.x
Ny = =13
2) y = 3vx + 5tgx Inx = x*
8)y="175+=

3) y = 3cosx + x%e*

4)y = 2x* - arcctgx
5 y =5 Inx
6) y = e*In2 + Inx - Yx

I1. Murakkab funksiya hosilasini toping.

1) y = cos3x

2
2V =55

3)y = (2x* - 3)?
4)y =1tg°(1-x)
5) y = sin(3x + 1)

6) y = In*cosx

tgx
9) y = x3ctgx + =

10) y = 2¥In2 + x> -2

7)y = e3* - sin%e*

5

arctg4x sin°x
8)y = 9

1—x3 cosx

9) y = (cos3x)"™*

10)y = x3-e* - Inx

3
.y = % egri chizigga x = —1 nuqtadan o’tkazilgan urinma tenglamasini tuzing,

egri chizig va urinma tenglamasini chizing
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IV. Jism S =5t>+3 qonuniyat bo’yicha to’g’ri chizigli harakatlanyapti.

Jismningt € [1,3] vaqt oralig’idagi o’rtacha tezligini va t = 2 ¢ ondagi tezligini

toping.
V. Lopital goidasidan foydalanib, limitni hisoblang.

. ox—1 : . X : 3 1
1) lim AlimA-x-tg% Ylim(F-5)
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