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B.Sc. Part I

MATHEMATICS

Paper II

[Calculus]

Time : Three Hours ] [ Maximum Marks : 50

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa nl iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

Note : Section �A� containing 10 very short answer type
questions, is compulsory. Section �B� consists of
short answer type questions and Section �C�
consists of long answer type questions. Section �A�

has to be solved first.

[k.M ^v**

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. Qyu ex dk eSDykfju Js.kh ls izlkj dhft,A
Expand function ex by Maclaurin�s series.

2. ;fn y = A sin mx + B cos mx gks] rks fl¼ dhft, fd

2
2

2
+ = 0

d y
m y

dx
.

If y = A sin mx + B cos mx, then prove that

2
2

2
+ = 0

d y
m y

dx
.

3. ;fn x = f (t), y = (t), rks oØrk f=T;k ds fy, lw=
fyf[k,A

If x = f (t), y = (t), then write formula for radius of

curvature.

4. fofp= fcUnq ls vki D;k le>rs g®\

What do you mean by singular point ?

5.
/ 2 8

0
cos x dx dk eku Kkr dhft,A

Find the value of 
/ 2 8

0
cos .x dx

6. o`Ùk dk uSt lehdj.k fyf[k,A

Write the intrinsic equation of circle.

7. vody lehdj.k 
3 4

2
2 2 4

2
+ + = 0

d y dy
x y y

dx dx
 dh

?kkr fyf[k,A
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Write the degree of differential equation
3 4

2
2 2 4

2
+ + = 0.

d y dy
x y y

dx dx

8. vody lehdj.k 
2

2
+ 4 + 4 = 0

d y dy
y

dx dx
 dk O;kid gy

Kkr dhft,A

Write the general solution of differential equation

2

2
+ 4 + 4 = 0.

d y dy
y

dx dx

9. ;fn P + Qx = 0 gks rks vody lehdj.k 
2

2
+ +

d y dy
P

dx dx

Qy = 0 ds fy, iwjd Qyu dk ,d Hkkx fyf[k,A

If P + Qx = 0, then write one part of complementary

function of differential equation 
2

2
+ + = 0.

d y dy
P Qy

dx dx

10. vody lehdj.k

2
2 2 3

2
� ( + 2 ) + ( + 2) = x

d y dy
x x x x y x e

dx dx

ds fy, iwjd Qyu fyf[k,A

Write complementary function for differential

equation

2
2 2 3

2
� ( + 2 ) + ( + 2) = x

d y dy
x x x x y x e

dx dx
.

[k.M ^c*

Section �B�

fuEukafdr iz'uksa osG mÙkj nsaA

Solve the following questions. 3×5=15

1. fcUnq x = 0 o x = 1 ij fuEu Qyu dh vodyuh;rk dh
tk¡p dhft,µ

f (x) = | x | = | x � 1 |.

Test the differentiability of the following function at

point x = 0 and x = 1,

f (x) = | x | = | x � 1 |.

vFkok

Or

;fn y = cos x cos 2x cos 3x, rks yn Kkr dhft,A

If y = cos x cos 2x cos 3x, then find yn.

2. oØ 2x3 � x2y � 2xy2 + y3 � 4x2 + 8xy � 4x + 1 = 0

ds vuUrLi'khZ Kkr dhft,A

Find the asymptotes of curve 2x3 � x2y � 2xy2 + y3

� 4x2 + 8xy � 4x + 1 = 0.

vFkok

Or

oØ y = x3 + 2x2 + x + 1 ds fcUnq (0, 1) ij oØrk o`Ùk
Kkr dhft,A
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Find the circle of curvature of curve y = x3 + 2x2 +

x + 1 at point (0, 1).

3. ijoy; y = x2 ,oa ljy js[kk y = x ds e/; f?kjs {ks=Qy
dk eku Kkr dhft,A

Find the area bounded by parabola y = x2 and straight

line y = x.

vFkok

Or

oØ y = log sec x ds fcUnq x = 0 ls x = 
3

rd pki dh

yEckbZ Kkr dhft,A

Find the length of arc of curve y = log sec x from x

= 0 to x = .
3

4. gy dhft,µ

y sin 2x dx � (y2 + cos2 x) dy = 0.

Solve :

y sin 2x dx � (y2 + cos2 x) dy = 0.

vFkok

Or

oØdqy 3xy = x3 � a3 ds yEcdks.kh; laNsnh Kkr dhft,]

a dqy dk izkpy gSA

Find the orthogonal trajectory of family of curves

3xy = x3 � a3, where �a� is parameter of family.

5. izkpy fopj.k fof/k ls gy dhft,µ

(D2 � 1) y = tan x.

Solve by method of variation of parameters :

(D2 � 1) y = tan x.

vFkok

Or

gy dhft,µ
2

22

2
� 4 + (4 � 3) = .x

d y dy
x x y e

dx dx

Solve :

2
22

2
� 4 + (4 � 3) = .x

d y dy
x x y e

dx dx

[k.M ^l*

Section �C�

fuEukafdr iz'uksa osG mÙkj nhft,A

Solve the following questions. 5×5=25

1. ;fn y = (sin�1 bx)2 gks] rks fl¼ dhft, fdµ

(1 + x2) yn+2 + (2n + 1) x yn+1 + n2 yn = 0.
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If y = (sin�1 bx)2, then prove that :

(1 + x2) yn+2 + (2n + 1) x yn+1 + n2 yn = 0.

vFkok

Or

fl¼ dhft, fdµ

log sec x = 2 4 6
1 1 1

+ + + .....
2 12 45

x x x

Prove that :

log sec x = 2 4 6
1 1 1

+ + + .....
2 12 45

x x x

2. oØ a2y2 = x2 (a2 � x2) dk vuqjs[k.k dhft,A

Trace the curve a2y2 = x2 (a2 � x2).

vFkok

Or

oØ rn = an sin n  dk fcUnq (r, ) ij oØrk f=T;k Kkr

dhft,A

Find the radius of curvature of curve rn = an sin n at

point (r, ).

3. fyekdkWu r = a + b cos (a > b) dks  = 0 ds ifjr%

?kqekus ls tfur Bksl dk vk;ru Kkr dhft,A

Find the volume of solid generated by revolving

limacon r = a + b cos (a > b) along  = 0.

vFkok

Or

nks oØksa y2 = ax rFkk x2 + y2 = 4ax ds mHk;fu"B {ks= dk
{ks=Qy Kkr dhft,A

Find the common area of two curves y2 = ax and

x2 + y2 = 4ax.

4. gy dhft,µ

(D2 � 3D + 2) y = cosh x.

Solve :

(D2 � 3D + 2) y = cosh x.

vFkok

Or

gy dhft,µ

9(y + xp log p) = (2 + 3 log p) p3

Solve :

9(y + xp log p) = (2 + 3 log p) p3
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5. gy dhft,µ

+ = + ,t
dx

x y e
dt

+ = + .t
dy

y x e
dt

Solve :

+ = + ,t
dx

x y e
dt

+ = + .t
dy

y x e
dt

vFkok

Or

gy dhft,µ

2 2 2
= =

� � 2 2

dx dy dz

x y z xy xz

Solve :

2 2 2
= =

� � 2 2

dx dy dz

x y z xy xz

r r r r r d r r r r r
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