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B. Sc. (Part 1) EXAMINATION, 2021

(Old Course)
MATHEMATICS

Paper Second

(Calculus)

Time : Three Hours ] [ Maximum Marks : 50
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All guestions are compulsory. Attempt any two parts of

each question. All questions carry equal marks.
TPIE—1

(UNIT—1)

1. (@) f=faRed el & HJafd W Fidd 3 S| S :

]
FOO)=1x e x =0
1, =afgx=0

P.T.O.
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Test the following function for continuity at origin :

m ifx=0
f(x)=<x"
1, ifx=0

y =sin (msin‘1 X)
ar gersy fob
(1 Xx%)y, —xy; +m’y =0
AR gaR e Bifo o
(@=%*) Yoz = (20 +1) Ypia — (0 —m?) y, =0.
If:
y =sin (msin‘1 X)
then show that :
(1-x?)y, —xy; +m?y =0

and deduce from it that :

A= X?) Ypy2 —(2N+1) yp g — (0> —m?)y, =0.
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Show that :

(UNIT—2)
frfoRad s @ SFawREl gma S -
(X2 — y?) (y? —4x%) —6x3 +5x°y + 3xy?
—2y3 —x3+3xy—1=0.
Find the asymptotes of the following curve :
(X2 — y?) (y? —4x%) —6x3 +5x°y +3xy?

3

—2y3 —x3 +3xy—1=0.

Rig IS 5 g5a™ r=a (1 - cos 0) & fell fag
(r,0) w e B Z\zar @0 31

Prove that radius of curvature at any point (r, 0) of
cardioid r =a (1 —cos 0) is %Jﬁ

Th y2(@% +x%) =x%(a® —x?) BT ARG DI |
Trace the curve y2(a® +x%) =x?(a? —x?).

P.T.O.
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3PIe—3
(UNIT—3)
12 dx
IO (1-2x*)\1- X2

Evaluate :

J‘]JZ dx

0 1-2x)\1- %2
gd x> +y?=a’ AR W x+y=a (9F I H)
7y Rerd & BT &5hel S I |

Find the area included between the circle x? +y? =a?

and the line x +y = a (in the first quadrant).
BSAM r=a (1 + cos 0) & YRME @ & R TRHAY
TR | MG SN BT AT FIT DIfoY |

The cardioid r = a (1 + cos 0) revolves about the initial
line, find the volume of solid thus generated.

SHI—4
(UNIT—4)
gl PINY -
x(L—x?) ydy +(2x%y —y—ax®)dx=0

Solve :

X(L—x?) ydy +(2x%y—y—ax’)dx=0
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y?logy = xyp + p°
Solve :
y?logy = xyp + p°
@) 9 B y=e* @ dqpri WO & TG T
BT |

Find orthogonal trajectories of the family of curve

ao

y=e
SPIE—5
(UNIT—5)
(@) & DIT :
2
(x+2)——(2x+5)—+2y (x+1)e*
Solve :
2
(x+2)— (2x+5)—+2y (x+1)e*

@) vrae faoRor fafy & gt PR

2
u + Y = COSeC X

dx?

P.T.O.
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[6]
Solve by method of variation of parameters

d2y

2 + Y = COSec X

Solve :

dy 1
—+-(x+5y)=t.
m t( y)
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