I BOSQICH BAKALAVRLARI UCHUN KUZGI O*QUV MAVSUMI
MUSTAQIL ISH TOPSHIRIQLARI
I topshirigq.
Ushbu chizigli tenglamalar sistemasini Kramer, Gauss hamda matritsalar usulida yeching:
ayyXy + aypXy + ajaxz =By
A Xy + AppXy + dpzxz =Dy

az Xy + AgyXy + azzxg =Dy
I1zoh: Sistemadagi a;; koeffitsient va b; 0zod hadlardan iborat parametrlar variant bo“yicha jadvaldan olinadi.

Variant Sistema tenglamalarining parametrlari
Ne
an an ais bs ax az ass bz as; as ass bs
1 1 -3 3 —2 2 1 -3 1 1 -1 4 3
2 2 1 6 2 3 -1 -3 10 —2 4 -1 3
3 -2 3 2 0 4 —4 —4 4 1 6 1 13
4 5 -3 2 -3 =5 2 6 2 0 -1 —4 -1
5 1 1 1 0 1 0 2 —2 0 2 3 -1
6 3 -2 3 4 0 2 1 —4 2 —4 0 2
7 0 2 -1 3 1 3 0 9 5 —2 1 12
8 1 1 2 -3 2 1 1 —4 1 2 3 -7
9 2 -5 7 -1 1 1 -1 1 -3 2 -3 0
10 1 1 -1 1 1 -1 1 5 1 1 1 9
11 3 2 -1 5 0 2 —2 6 -3 7 -3 2
12 10 3 4 7 2 3 —4 -1 7 -5 —4 -9
13 3 2 -3 5 0 1 -1 -1 4 -2 8 4
14 8 1 —4 1 3 -3 1 —4 4 9 -1 1
15 9 -3 7 -7 -8 -2 1 1 1 -1 1 -3
16 8 6 -1 —6 6 1 —2 0 2 4 2 -2
17 1 —6 —6 4 2 -1 2 5 1 3 6 1
18 1 -2 3 -1 2 1 —2 2 4 3 -3 10
19 5 3 4 -1 4 4 1 9 4 2 3 -1
20 1 0 -1 3 5 -1 7 -10 4 9 5 3
21 2 -3 6 -7 3 4 -1 —6 1 -5 2 10
22 1 4 -2 8 1 =5 2 -3 5 6 1 -1
23 2 -2 1 —6 4 3 -1 1 1 —4 2 -9
24 1 3 1 -2 1 4 2 —4 1 -5 -3 10
25 3 0 5 -1 0 2 1 -1 1 -3 1 2
26 3 2 1 9 2 3 1 5 2 1 3 11
27 4 -3 2 12 2 5 -3 -3 5 6 -2 0
28 1 1 -3 6 2 -1 1 -1 3 1 2 3
29 7 2 4 1 1 -3 -2 6 1 —4 -1 6
30 2 -3 -2 3 3 -2 1 1 3 —4 -1 5
11 topshiriq

Fazoda uchlari A(x1, y1, 1), B(X2, Y2, 22), C(X3, Y3, Z3) Va D(Xa, Vs, Z4) nuqtalarda joylashgan piramida berilgan. Bu
piramida bo’yicha quyidagilarni bajaring:
1. ATB vektor koordinatalarini toping va undan foydalanib 4B girra uzunligini hisoblang;
2. KB va ﬁ vektorlardan foydalanib AB va AD qgirralar orasidagi ¢ burchak kosinusini toping;
3. E va E vektorlardan foydalanib piramidaning ABD tomoni yuzasini toping ;

4. AB, AC va AD vektorlar yordamida ABCD piramidaning hajmini aniglang;
5. AD qirra yotgan to‘g‘ri chiziqning kanonik va parametrik tenglamalarini



yozing;
6. ABC yoq yotgan tekislikning umumiy, kesmalardagi va normal tenglamalarni
yozing;
7. Piramidaning ABC va ABD yoglari orasigi ikki yogli o burchak kosinusini toping;
8. Piramidaning D uchidan tushirilgan DH balandligi yotuvchi L to’g’ri chiziqning kanonik tenglamasini aniqlang;
9. Piramidaning D uchidan tushirilgan DH balandligining uzunligini toping.

Izoh:  A(X1y, Y1, 71), B(X2, V2, 22), C(Xs, Y3, z3) va D(xs, Vs, Z4) nugtalarning koordinatalari variantga asosan
jadvaldan olinadi.

Variant X1 n Z1 X2 Y2 Z2 X3 Y3 73 X4 Ya Z4
Ne
1 2 4 8 -3 5 1 6 —4 3 5 8 -1
2 -1 -3 —7 2 -4 0 -5 3 -2 —4 -7 2
3 3 5 9 0 6 -2 7 1 4 6 9 0
4 0 -2 7 -3 -3 5 -4 4 -1 -3 —6 3
5 —4 6 -3 7 7 -1 8 0 5 7 -3 1
6 1 -2 3 -4 5 -6 7 -8 9 -3 6 -5
7 2 -3 4 -5 6 -7 8 -9 3 —4 7 1
8 3 —4 -5 6 7 -8 9 -3 7 —4 -1 -2
9 4 5 —6 -7 8 -9 3 -5 7 1 2 -3
10 -5 6 7 -8 9 -2 -1 3 —4 -2 3 4
11 -6 7 -8 -9 0 3 2 1 -3 -3 —4 -5
12 7 -8 9 0 -1 2 1 -2 3 4 5 6
13 8 -9 1 -1 2 -3 -4 -5 —6 7 0 4
14 9 -1 1 -2 1 -2 3 4 5 6 7 8
15 0 -1 2 1 -2 -3 -4 5 -6 7 -8 -9
16 1 -2 -1 -2 3 4 5 6 7 -5 0 8
17 2 1 2 3 —4 -5 -6 7 8 -9 0 -3
18 -3 4 -5 1 -8 7 —4 -2 1 2 -1 0
19 2 -5 3 -2 7 -8 3 -1 2 -3 1 5
20 -4 3 -5 0 -9 6 5 -3 0 1 -3 2
21 2 -3 6 17 3 4 -1 3 1 -5 2 10
22 1 4 -2 8 1 -5 -3 1 —4 6 1 4
23 2 -2 1 -6 4 3 -1 3 1 —4 2 -9
24 1 3 1 -2 1 4 2 -36 1 -5 -3 10
25 3 0 5 -1 0 2 1 -1 1 -3 1 2
26 3 2 1 5 2 3 1 1 2 1 3 11
27 4 -3 2 9 2 5 -3 4 5 6 -2 18
28 1 1 -3 6 2 -1 1 5 3 1 2 7
29 7 2 4 1 1 -3 -2 2 1 —4 -1 8
30 2 -3 -2 4 3 -2 1 11 3 —4 -1 7
111 topshiriq
I11.1-masala
Berilgan a), b), ¢) va d) hollardagi y=f(x) funksiyalarning hosilalarini toping.
Ne | Q) y = () c) y = ()
b) d)
1 19 x—1 c) y =arctg (1 + In x);
X+1
b) y=(Xx+1)In(x +1); d) x:lnt,yztz
2 |9 X — 2x2 c) y = arcsin(1—In x);
1—sinx’
) y = (X% +1)sinx; 9 x=sint,y=t>—t




319 _10* + X K y =arccosvl-Inx;
~ sinx
Oy =(x® +Darcctgx | x=cost,y=t+t?
4 |a _tgx +sinx 2 y = gl7CosSX
2
Oy =(@1-x?)arcsinx; | x=2t+1, y=cost?
5 |a) COSX +Sinx 9 y =arcsin(l— x%)
1+ X
Dy =X In+ x%); V| x=Int? +1), y=t°
6 |9 _ Inx 9 = In(L—/x-1);
14X
b) y = xtg(1+ x%); Y =e?, y=t?
P y:xzx 1; g y:arctg\/1+x;

b)

y = (X +sin xX)(x —cosXx);

d)

=t2, y=t3+t2 +1

8 | ~ L+sinx 9 = J1—sin(x* +1);
1—cosx’
b [y =(x—tgx)(x - ctgx) D x=t? 4t y=t2+1
9 |a _ 1-tgx ©) y =sin(e” + cosx)
1+ ctgx
|y = (x—Darctgx -2 D | x=t?-dr,y=t+t
10 [a) Jx c) =In(x + In X)
1-Jx

b)

= (x—=1)arcsinv2-x,;

d)

Xx=t2—4t,y=(t+1)3

11 | a) X —1 c) 1
_5X—2 (’\/X+1{E— )
) y =Inx-sinvInx 9 x=(t-2)2,y=t3+t
12 13 y:2x+3 %) y:5arctgeﬁ
3X+7 _
b) y:(x2—3x+3Xx2+2x—1) d) x=sin(t—4), y =cos(t +3)

13 | a) 2 c)
5x
- J_ —3)(4¥x + £)
b) ( ) d) x=sin(2t -1), y—0052(2t -1
1419 X2 + 2X 9 =tg(2* + x +1)




b)

y:(l—x211—2x3)

d)

x=2" y=t?

15

a)

1+\&

c)

y =sin3* - cos? 3

C1-Jx

b) y:(xz +X+1XX2 —x+1) d) x=sin(2t +1), y =cos2(2t +1)

16 |a) 2 ) y=(x-1)x-2)x-3)
Ty

b) | y=2Intg(x/8) VI x=2t-2)2,y=In2t+1)

17 | a) :\/;—2 9 y:l.(t92x+ln00822x)
JX +2 2

b) _(Q/_+1XX 1) d) =In(2t -1), y=In(2t +1)

18 | a) \/> X c) y:ctgzctgx

g

b)

G )

d)

x=tg(2t -1), y=(2t +1)?

19

_x*+7x+5 y =arcsiny1-e*
x% — 3x
2 = (1+v2x J1+ 3x) D x=@t-1)?,y=(2t +1)°
2019 —X?+2x+3 9 y:|n1—5in3x
w3 _92 1+sin3x

b)

y:(x2 +x—1Xx3 +1)

d)

x=10""1 y=Ig(2t 1)

21

a)

x> -1

c)

—tg(L+Inx)

x2 +1
°) y=(x+2)2In(x + 2); 9 y = (x? —tgx;
22 [a) VY c) y =arccos(l+ In x)
1-—cosx’
) y = (x* —1)tgx; 9 x=10""t y=t2 —2t
2 1+e¥ 9 | y=cosv1-Inx
Inx
b) y = (x% —Darcctgx d) X =arccost, y =arcsint
24 | a) X + In x C) y= esmx 4 @ COSX
3
) y = (1+ x?)arctgx 9 x=(2t—3)?, y =sint?
25 13 _sinx 2 y =arccos( + x?)
1+ COoSX

b)

y =eXIn(L+ x?)

d)

x=(t>+13,y=t>




26 | a) _ x-1 2 y=Inl++x+1)
1+ x?
D |y =x3sin+ x?) Vol x=e™, y=t?+2t
27 | a) 14 % c) y =In(x—Inx)
YT
) y = (X —1)arccos+/2 — X 9 x=t*+2t,y=(t+2)°
ZIE) ~2x-1 9 | y=Inx-cos/Inx
y_
4x+3
Dy =(x—1fi-x) D x=@+2° . y=t+3
2 14 2% +1 O | y=ctg(2* - x*+3)
3x* +5
) y:(x2+5x—31x2—4x+5) 9 x=In(t*—4), y=lg(t+2)
019 5% +3 9| y=In[e> +1)
x? -1
b) y = (1—x2X1—2x3) d) x=sin(2t +1), y =cos2(2t +1)
111.2-masala

y = f (X) tenglama bilan berilgan egri chizigning absissasi X = X, bo’lgan nugtasiga o’tkazilgan urinma va

normal tenglamalarini yozing.

; y=109 o [ % y=109 z
1 y =X% +2X 2 16 y=3tg2x +1 /2
2 y =80x — x° -1 | 17 y=1—4x+e* 0
3 y=1+2c0SX /2 18 y = 6tg5x /20
4 y:lx4+%x3 1 19 y = 45sin 6X /18
1 3 X2 X2
5 y==X"+4x+3 4 20 == 2 _7x+9 1
3 y 3 2
6 y = X +5in 2X /4 21 y:x2—3x+1 -1
7 y = xe* 0 | 22 y=8x>—x*+1 3
8 y =13 +tgx /3 23 y=1-2c0sx —/2
9 y=1-x° 1 24 y = 4tg3x /9
10 y=1+3x+e* 0 25 y=x>-3x+5 -2
11 y= x3 —5x% +7x -2 -1 26 Yy = X —C0S2X /4
12 y=x2—6X+2 2 27 y =e* cosx 0




2
13 y:X__X+5 4 28 y =Ctgx + tgx /4
4
x* . )
14 y:7—27x+60 -2 29 y=sin(1—x°) -1
2
15 y:—X—+7x—E 3 30 y=1-5x+e* 0
2 2
111.3-masala

Moddiy nugta s=s(t) tenglama bo’yicha harakatlanmoqda. Bu moddiy nuqtaning berilgan t=ty vaqtdagi v(to)

tezligini va a(to) tezlanishini aniglang.

Ne s=5(t) to Ne s =5s(t) to
1 S = esin 2t /2 16 S = 2Int E
2 | s=te' 0 17 | s=e' cost 0
3 | s=In(t?-9) 5 | 18 | s=In?(t—1) 2
2
4 | s=t7Int . Lo S:In_t -
t
t? 1
5 |g=— 4 20 | S= n In2
t+2 1-e
4t — In(t?
6 | 5= . 2 o1 s=In(t" +1) 0
4t
t2 +1 4
7 S = 3 2 | S=—7— /2
t2 .1 4 +sint
2
8 S:t_ 5 3 | S=tvb+t 4
t—2
9 s:ln(4—t2) 1 24 | g =+/t% —t 2
2 2
10 s:t +1 0 25 S:t_ 3
t-1 t—-1
11 | g = g2cost w2 | 26 | g=./tet 1
12 | s=tsint w4 | 27 | s=t3Int 1
_ 2 _ t
13 s=In(t ) 3 28 S=2 2
t°+1
14 | s=(2+t?)Int e | 20 | s=In?(t+1) 0
Lt 2
15 | S=€ In(t +1) 0 30 Szt_ 0
t+4
I11.4-masala

Berilgan Y = f (X) funksiyani ekstremumga tekshiring va uning monotonlik oraliglarini toping.




N y=f(x) Ne y = f(x) Ne y=f(x)
1 y = e2x—x2 11 y= 21/x 21 y= e2x+x2
P y=xe 2o ly=x-e* 2 | y=xe*
3 y =In(x* —1) B y=eX—x 2 y=Inx?-9)
4 y:(2+X2)e—x2 14 :ln_x 24 y:X2 +2|nX
X
> y=x%—2Inx Bl y=In(x? -1 2 v X2
CX+2
6 X2 16 B 1 26 B 4Ax
=X 1-¢ 4%
7 _ 4x 17 y:X_|nX 27 _X2 1

4+ x? e

8 21 B xJxi5 28 .- 2
== -

X“+1 X—2
Toly=In@-x%) 1Py x?—x 2 ly=In4-x?)
10 . 2 20 X 30 y:Xz+1

X+ 4 x-1

I BOSQICH BAKALAVRLARI UCHUN KUZGI O*QUV MAVSUMI

MUSTAQIL ISH TOPSHIRIQLARIDAGI
MASALALARNING NAMUNAVIY YECHIMLARI.

| topshirig
Berilgan uch noma’lumli chizigli tenglamalar sistemasini Kramer, Gauss va matritsalar usullarida yeching:
X, +x, +x3=0
5x; —3x, +2x;=-3
2x; —x, +3x5 =1

Yechish: Berilgan sistemani Kramer usulida yechish uchun dastlab uning asosiy A va yordamchi A1, Az, Az
aniglovchilarini hisoblaymiz. Asosiy A aniglovchi sistemaning koeffitsientlaridan tuziladi:

1 1 1
A=5 -3 2=1-(-3)-3+(-)-1-5+1-2-2-2-1-(-3)-2-1-(-1)-5-1-3=
2 -1 3
=9-5+4+6+2-15=-17,

Yordamchi A;, Az, As aniglovchilar asosiy A aniglovchining mos ravishda birinchi, ikkinchi, uchinchi
ustunlarini ozod hadlar bilan almashtirishdan hosil gilinadi:



0O 1 1

A=-3 -3 2/=0+3+2+3-0+9=17,
1 -1 3
1 0 1

A,=5 -3 2/=-9+5+0-(-6)-2-0=0,
2 1 3
1 1 O

Ay=5 -3 -3=-3+0-6-0-3-5=-17.
2 -1 1

Bu aniglovchilar yordamida berilgan chiziqli tenglamalar sistemasining ildizlarini Kramer formulalari orqali
quyidagicha topamiz:

A _ 17 _ By _ 0 oA -17_,

T

H=—F="5=1 Xx=—F=="7=
A =17 A =17
Demak, berilgan sistemaning ildizlari xi1= -1, x,=0, x3=1 bo"ladi.
Yechim to“g riligini tekshirish uchun bu ildizlar giymatlarini berilgan sistemaga qo‘yamiz:

X +x,+x;=-1+0+1=0
5x, =3x, +2x3=5-(-1)-3:0+2-1=-3.
2x, —x, +3x3=2-(-1)-0+3-1=1
Bu yerdan ko‘rinadiki x1= -1, x,=0, x3=1 bo‘lganda berilgan sistemaning uchala tenglamasi ham ayniyat bo‘ldi.
Demak, sistema to‘g‘ri yechilgan va x1=—1, x,=0, x3=1 berilgan sistema ildizlari bo‘ladi.

Bu sistemani Gauss usulida yechish uchun dastlab uni «to‘rtburchakli» shakldan «uchburchakli» shaklga
keltiramiz. Buning uchun dastlab sistemaning ikkinchi va uchinchi tenglamalaridan x; noma’lumni yo‘qotamiz. Bunga
erishish uchun sistemaning birinchi tenglamasini 5ga ( yoki 2ga) ko‘paytirib, uning ikkinchi (yoki uchinchi)
tenglamasidan ayiramiz. Natijada quyidagi sistemaga kelamiz:

X+ Xy + X3 =0
—8X, —3X3 =-3
—3X, + X3 =1

Endi bu sistemaning uchinchi tenglamasidan x; noma’lumni yo‘qotamiz. Buning uchun oxirgi sistemaning ikkinchi
tenglamasini 3 ga, uchinchi tenglamasini esa 8 ga ko“paytirib, hosil bo‘lgan uchinchi tenglamadan ikkinchi tenglamani
ayiramiz. Natijada ushbu «uchburchak» shaklidagi sistemaga kelamiz:

X+ Xy + X3 =0
—8X, —3X; =-3.
—17x, =-17

Oxirgi uchburchakli sistemaning uchinchi tenglamasidan x3z noma’lumni topamiz:

—17Xy =-17= X4 :_—13:1.

x3=1 natijani uchburchakli sistemaning ikkinchi tenglamasiga qoyib, x» noma’lumni topamiz:
Topilgan x3=1 va x,=0 natijalarni uchburchakli sistemaning birinchi tenglamasiga qo‘yib, x1 noma’lum qiymatini
topamiz:

Demak, berilgan sistemaning ildizlari x1= —1, x,=0, x3=1 bo‘ladi va Kramer usulida topilgan natijalar bilan
ustma—ust tushadi.



Endi bu sistemani matritsalar usulida yechamiz. Buning uchun berilgan sistema bo‘yicha quyidagi
matritsalarni kiritamiz:

1 1 1 0 X
A=|5 -3 2|, B=|-3|. X=|x
2 -1 3 1 X

Bu holda berilgan chizigli tenglamalar sistemasi AX= B ko‘rinishga keladi va uning ildizlaridan iborat X
matritsa X=4"'-B formula bilan topiladi. Bu yerda 4! yuqoridagi A matritsaga teskari matritsa bo‘lib, u

1 Ay Ay Ay
At = m A12 Azz A32
Az Ay Ag

formula orqali topiladi. Shu sababli dastlab A=detA aniglovchini va 4; algebraik to‘ldiruvchilarni hisoblaymiz. Kramer
usuli ko‘rilayotganda

1 1 1
A=5 -3 2/=-17
2 -1 3
ekanligi topilgan edi. Algebraik to“ldiruvchi ta’rifiga asosan
A IR - A <P 3o
o O A < e
1 1 1 1 1 1
A21:—_1 3:—4 , A22:2 =1, A23:_2 B =3
aclt Yo oa ot Yos, APt Yo
I R N A e
ekanligini topamiz.
Demak,
A 1
-7 -4 5 17 17 17
At b1 1 g Lt 3
-17 17 17 17
: 8.1 3 8
17 17 17
va matritsalarni ko‘paytirish ta’rifiga asosan
A
X 17 17 17|(0 ~17) (-1
X=|x, ~A1B= 11 3 _3 :i 0 |=
17 17 17 17
X3 1 3 8 1 17
171717
Bu yerdan yana bir marta berilgan sistemaning yechimi x;=-1, x =0 va x3=1 ekanligini ko‘ramiz.
Il topshirig

Fazoda uchlari A(8,6,4) , B(10,5,5) , C(5,6,8) va D(9,10,7) nuqtalarda joylashgan piramida berilgan. Bu piramida
bo’yicha quyidagilarni bajaring:

1. AB vektor koordinatalarini toping va undan foydalanib 4B girra uzunligini hisoblang;



s

AB va AD vektorlardan foydalanib AB va AD girralar orasidagi ¢ burchak kosinusini toping;

—_—

AB va AD vektorlardan foydalanib piramidaning ABD tomoni yuzasini toping ;

. AB, AC va AD vektorlar yordamida ABCD piramidaning hajmini aniglang;
. AD qirra yotgan to‘g‘ri chizigning kanonik va parametrik tenglamalarini

yozing;
6. ABC yoq yotgan tekislikning umumiy, kesmalardagi va normal tenglamalarni

yozing;

7. Piramidaning ABC va ABD yoglari orasigi ikki yogli o burchak kosinusini toping;
. Piramidaning D uchidan tushirilgan DH balandligi yotuvchi L to’g’ri chizigning kanonik tenglamasini aniglang;
. Piramidaning D uchidan tushirilgan DH balandligining uzunligini toping.

UA WD

O

Yechish: 1. AB =(x, y, z) vektorning x, y va z koordinatalari uning B(10,5,5) uchi va A(8,6,4) boshi mos
koordinatalarining ayirmasiga teng , ya’ni

AB =(x,y, 2)=(Xo— X1, yo— V1, 22-21)=(10-8, 5-6, 5-4 )=(2, -1, 1) .
AB girraning |AB| uzunligi topilgan AB vektor moduliga teng bo’ladi va | AB | modul formulasiga asosan
\AB\:‘AB = x2+y? 122 =22 4 (-1)? +1% = 6.

—_—

2. Dastlab yuqoridagi singari A(8,6,4) va D(9,10,7) nuqtalar bo’yicha AD vektor koordinatalarini topamiz:
AD =(9-8,10-6, 7-4)=(1, 4, 3) .

AB va AD qirralar orasidagi ¢ burchak kosinusini AB =(2, -1, 1) va AD =(1, 4, 3) vektorlar orasidagi
burchak formulasi, vektorlar skalyar ko’paytmasi va modullarini koordinatalar orgali ifodasidan foydalanib topamiz:

Ez’-ﬁ: 2.1+(-1)-4+1-3 11
AB|[AD| 22+ (-2 +12 17 +42 432 6426 156

CoS@ =

3. Piramidaning ABD yog’ining S yuzasini topish uchun AB =(2, -1, 1) va AD =(1, 4, 3) vektorlarning
vektorial ko’paytmasidan foydalanamiz. Vektorial ko’paytmaning koordinatalardagi ifodasi va III tartibli aniqlovchini
hisoblash formulasiga asosan

i ] K
MABxAD=[2 -1 1|=-3i+8k+ j+k—-4i-6]j=-7i—5]+9k =(~7,-5,9).
1 4 3

Bu yerdan, vektorial ko’paytma modulining geometrik ma’nosiga asosan,

S =%‘Exﬁ‘ =%\/(—7)2 +(-5)2+9% =

S)
kv.birlik

javobga ega bo’lamiz.

4. Dastlab A(8,6,4) va C(5,6,8) nuqtalar bo’yicha AC vektor koordinatalarini topamiz:

?Cf =(5-8,6-6,8-4)=(-3,0,4) .
ABCD piramidaning V hajmini
AB=(2,-1,1), AC=(-3,0,4), AD =(1,4,3)

vektorlarning aralash ko’paytmasi yordamida topamiz. Aralash ko’paytmaning koordinatalar orqali ifodasi
formulasidan foydalanib
2 -11
1— — — 1
VzigAB~AC~AD=ig—3 0 4=

1 4 3



= i%(O +(-4)+(-12)-0-32-9) = J_r% -(-57) = 5—67 = 9% kub birlik

natijani olamiz.

5. AD qirra yotgan to‘g‘ri chiziqning kanonik tenglamasini ikkita A(8,6,4) va D(9,10,7) nuqtalardan o‘tuvchi
to‘g‘ri chiziq tenglamasi formulasidan foydalanib topamiz:
x—8 -6 z-4 x-8 -6 z-4
9-8 10-6 7-4 1 4 3
Endi AD qgirraning kanonik tenglamasidagi kasrlarni t parametrga tenglashtirib, uning parametrik tenglamasini
hosil gilamiz ;

x-8 y-6_1z-4
1 4

=t=>x-8=t, y-6=4t, z-4=3t=
X=1+8, y=4t+6, z=3t+4.

6. ABC yoq yotgan tekislikning Ax+By+Cz+D=0 ko‘rinishdagi umumiy tenglamasini uchta A(8,6,4) ,
B(10,5,5) va C(5,6,8) nuqtalardan o tuvchi tekislik tenglamasining ifodasi yordamida topamiz:

x—-8 y—-6 z-4 X-8 y—-6 z-4
10-8 5-6 5-4/=0=>] 2 -1 1 |=0
5-8 6-6 8-4 -3 0 4

= -4(x-8)-3(y-6)-3(z-4)-8(y-6)=0=
—4x+32-3y+18-32+12-8y+48=0
—4x-11y-32+110=0=>4x+11y + 3z -110=0

X yA
Endi ABC yoqning kesmalarga nisbatan — + % + — =1 tenglamasini topish uchun uning umumiy tenglamasini
a C
—D =110 ga bo‘lamiz:
4x 11 3z 110 X
+=2 — 0 )

=0=—+—+—-=1
110 110 110 110 5/2 10 110/3

Bu yerdan izlangan kesmalardagi tenglamada «=5/2 , b=10 va ¢=110/3 ekanligini ko‘ramiz.
ABC vyogning normal XxCOS¢ + yCOSﬂ +ZCOSy —p= O tenglamasini topish uchun normallashtiruvchi

M ko‘paytuvchini topib, ABC yogning umumiy tenglamasining ikkala tomonini M ga ko‘paytiramiz. Umumiy
tenglamada ozod had D =—-110<0 bo‘lgani uchun

1 1 1 1
M = = = =
JAZ 1 B2 +C2 42 £112 132 V16+121+9 146
4 . 11 y+ 3 . 110 0
/146 /146 /146 V146
Demak, cosa=4/ /146 , cosB=ll/'\/146 s cosy=3/'\/146 va p=110 [/146 .

7. Dastlab ABD yoq yotgan tekislikning umumiy tenglamasini topamiz:

x—-8 y—-6 z-4 X-8 y—-6 z-4
10-8 5-6 5-4=0=| 2 -1 1 |=0
9-8 10-6 7-4 1 4 3

= -3(x-8)+(y-6)+8(z-4)+(z-4)-6(y—-6)+4(x-8)=0=
—=>x—-5y+9z-14=0.



Umumiy tenglamalari 4x+11y+3z-110=0 va x-5y+9z-14=0 bo’lgan ABC va ABD tekisliklar orasidagi burchak
formulasiga asosan cosa giymatini topamiz:

A A, +BB, +C,C, B
\/Af +Bl2 +C12 \/AZZ +B§ +C22
~ 4.1+11-(-5)+3-9 24 2
V424112 432 124 (-5)2+92  V146-Y107 15622

COSo =

8. Piramidaning D(9,10,7) uchidan tushirilgan DH balandlik yotgan L to’g’ri chiziq tenglamasini topish
uchun dastlab bu nuqtadan o’tuvchi to’g’ri chiziglar dastasi tenglamasidan foydalanamiz:

L x—9:y—10:z—7.

m n P

Bu to’g’ri chizig ABC yoq yotgan va 4x+11y+3z-110=0 umumiy tenglama bilan aniglangan tekislikka
perpendikulyar joylshgan. Shu sababli, fazodagi to’g’ri chiziq va tekislikning perpendikulyarlik shartiga asosan, m=4,
n=11 va p=3 deb olish mumkin. Demak, DH balandlik yotgan L to’g’ri chizigning kanonik tenglamasi quyidagicha
bo’ladi:

L- x-9 y-10 z-7
4 11 3
9. Piramidaning D(9,10,7) uchidan tushirilgan DH balandlikning h uzunligini bu nugtadan umumiy
tenglamasi 4x+11y+3z—-110=0 bo‘lgan ABC yoq yotgan tekislikkacha bo‘lgan d masofa formulasidan foydalanib
topamiz:

_|Axg +Byo +Czo +D| [4-9+11-10+3-7-110

h=d =
\/A2+BZ+C2 \/42 +11%2 +3?
[36+110+21-110 57
- J146 V146
111 topshiriq
I11.1-masala

Quyidagi berilgan funksiyalarning hosilalarini toping:

a) y:L, b)y:(3x2+5x—4)sinx,
a?—x?

o) Y =In(3tgx + e”) d) X =t(cost —sint), y =t(cost +sint).

Yechish: a) Bo’linmaning hosilasi
!

uy uv-uv
v v

formulasida U =X, V =+ a> —X* deb olib va hosilalar jadvalidan foydalanib, ushbu natijani olamiz:

1
' 5 ; > > ' a2 _X2 _ (a2 _XZ)I
Y= X _xVa®-x" —-xWwa®-x°| _ 2\Ja? — x?
| T2 2|~ - 2 2
22 _ %2 (/az_xz)z a2 _x




Ja? x4+ [12 02\2, 02 .2 2., .2 2
a’—x? (Wa"=x%)"+x° _a"—-x"+x° _ a
2 2 B = = :
a® —Xx \/(az_xz)3 \/(az_xz)3 \/(az_xz)3
b) Ko’paytmaning hosilasi (UV)' =u'V+Uuv' formulasida
u=3x>+5x—4, v=sinx

deb olib va hosilalar jadvalidan foydalanib, ushbu javobga kelamiz:

/ '
y = ((3x2 +5x —4)sin x) = (3X* +5x—4) sinx+ (3x* +5x —4)(sinx)’ =
= (6x +5)sinx + (3x* + 5x —4) COS X.

/
¢) Murakkab funksiyaning hosilasi [f (U)] = f'(u)-u’ formulasida f(u)=Inu, u=3tgx+ e* deb
olib va hosilalar jadvaliga asosan

y' :[In(3tgx+ex)]' =(u=3tgx+e*)=(Inu)’ ==u'=

2
1 1 3+e"cos” X
=————(3tgx+e”) = (8- ———+e")= —
3tgx+e 3tgx+e COS“ X (3tgx+e*)cos” x
natijaga erishamiz.
d) Parametrik x=¢(t), y=w(t) ko’rinishda berilgan funksiyaning hosilasini topish
!
y=? (t)
!
y'(t)
formulasida x=e¢(t)=t(cost—sint), y=w(t)= t(cost+sint) deb, izlanayotgan y’ hosilaning parametrik ko’rinishdagi
ifodasini topamiz:

, _[t(cost —sint)]" _t'(cost —sint) +t(cost —sint)’

" [t(cost +sint)]  t'(cost +sint) +t(cost +sint)’
_ (cost —sint) +t(-sint —cost) cost —sint —t(sint + cost)
(cost+smt)+t( sint + cost) cost+sint—t(sint—cost)'

111.2-masala

Ushbu Y = 3\/ x> —2X—2 funksiya grafigiga absissasi xo =1 bo’lgan nuqtada o’tkazilgan urinma va normal

tenglamasini tuzing.
Yechish: Ma'lumki, differentsiallanuvchi y=f(x) funksiya grafigining (xo, y0)= (x0, f(Xo)) nugtasiga
o’tkazilgan urinma tenglamasi
!/
Y =Yo = F'(%)(X=%),

normal tenglamasi esa

Y=Y =~ _Xo)

1
; X
(%)
formulalar bilan topiladi. Bizning masalada f (X) = 3"\/ x> —2X—2 , xo=1 va

yo=f(xo)=f(1)= 3\/1>2 —2-1-2=1-4=-3,

2 _, 2 _,__4

V(%)= f(x)_3j§ 2= f'(xo) = %/_ 33_ﬁ_ 3 3

bo’ladi. Bu yerdan urinma tenglamasi



4
y+3=— — (x-1) => 3y+9=—dx+4 => 4x+3y+5=0,

normal tenglamasi esa

3
y+3= Z (x—1) => 4y+12=3x—3 => 3x—4y—15=0
ko’rinishda ekanligi kelib chiqadi.

111.3-masala

Moddiy nugta s=tsin’t tenglama bo’yicha harakatlanmoqda. Bu moddiy nuqtaning berilgan t=n/4 vaqtdagi
V(m/4) tezligini va a(n/4) tezlanishini aniqlang.
Yechish: Harakat tenglamasi s=s(t) bo’lgan moddiy nuqtaning t=t, vaqtdagi tezligi v(to)=s'(to) va tezlanishi
a(to)=s"(to) hosilalar orqali topiladi. Shu sababli dastlab I tartibli s'(t) va Il tartibli s"(t) hosilalarni hisoblaymiz:
s'(t) =(tsin?t) =t'sin? t + t(sin®t)’ =sin® t +t - 2sint cost =sin? t + tsin 2t,
s"(t) =[s'()]’ =[sin® t + tsin2t] =sin 2t +sin 2t + 2t cos 2t = 2(sin 2t + t cos 2t) Bu

yerdan, yugoridagi formulalarga asosan,

v =s'%) :SinZZJrfSinZ:(Q)Z +f.1:2+_”,
4 4 4 4 2 2 4 4
7

T T . T T V4
a(=)=s"(-)=2(sin=+=cos—)=21+=-0)=2.
(4) (=) =2( 5" 2) ( 4 )

I11.4-masala

Berilgan f(x)=x3+4,5x>—12x+1 funksiyani ekstremumga tekshiring va uning monotonlik oraliglarini toping.
Yechish: Berilgan f(x)=x3+4,5x>—12x+1 funksiyani ekstremumga tekshirish uchun dastlab f'(X) =0

tenglamadan uning kritik nugtalarini topamiz:
f(X)=(xC+4,5%%—12x+1)'=3x%+9x—12=0 = 3x>+9x—12=0 = x>+3x—4=0,

-3+49+16 —-3+£5
Xl,2 = 2 = 2 :>X1=—4, X2 = 1.

Dastlab funksiyaning x:= —4 kritik nuqtadagi xarakterini aniglaymiz. Bunda x<—4 holda f '(X) > 0 vax>—4

holda f '(X) < 0 bo’ladi. Demak, x,;= —4 kritik nugtada funksiya lokal maksimumga ega bo’ladi va
frax=f(—4)=(-4)3+4.5-(-4)~12-(-4)+1=57.
Endi funksiyaning x,= 1 kritik nugtadagi xarakterini aniglaymiz. Bunda x<1 holda f '(X) < 0 vax>1 holda
f ’(X) > 0 bo’ladi. Demak, x;=1 kritik nugtada funksiya lokal minimumga ega bo’ladi va
fmin=f(1)=1%+4.5-12-12-1+1=-5.5 .
Funksiyaning monotonlk oraliglari, ya’ni o’sish va kamayish sohalari, f '(X) >0 va f '(X) <0

tengsizliklarning yechimlari kabi topiladi. Bunda
f'(X)>0=3x? +9x—-12>0= x<—4, x>1

bo’lgani uchun funksiyaning o’sish sohasi (—OO,—4) & (1, OO) ekanligi kelib chigadi.

Xuddi shunday tarzda
f'(X)<0=3x% +9x-12<0=-4<x<1

bo’lgani uchun funksiyaning kamayish sohasi (—4, 1) oraligdan iborat ekanligi kelib chigadi.



