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B. Sc. (Part 1) EXAMINATION, 2021

(New Course)
MATHEMATICS

Paper Second

(Calculus)
Time : Three Hours ] [ Maximum Marks : 50
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All questions are compulsory. Attempt any two parts of
each question. All questions carry equal marks.

FPIE—1
(UNIT—1)
1. @) < & wee
£(x) = xsin(%), Xx=0
0 , x=0

X =0 R Fqd & W Aqherd Tal & |
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xsin(lj Xx=0
f(x)= x)
0 , x=0

show that f (x) is continuous at x = 0 but not

differentiable at x = 0.

R y:eacos’lx’ ar R T fr -

A= X2) Yo — (2N +D) XYy — (N2 +2%)y, =0

acos

1
If y=e X then prove that :

1- Xz)yn+2 —(2n+1) XYn41 _(n2 +a2)yn =0
TR T @ TN ¥ Rig oI e

tan"1(x + h) =tan " x + hsin z.%

sin2z . 38in3z

+ (hsinz)

— (hsinz)?

o

W&l z=cot " x|
Use Taylor’s theorem, prove that :

tan1(x + h) =tan " x + hsin z.%

sin2z . 38in3z

+ (hsinz)

— (hsinz)?

where z = cot ! x.
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FPIE—2
(UNIT—2)
2. (@) FrefoRad g% @ sFawRiT sa S -
x3—x2y—xy2+y3+2x2—4y2
+2xy+Xx+y—-1=0
Find the asymptotes of the following curve :
x3—x2y—xy2+y3+2x2—4y2
+2Xy+X+y—-1=0
@ 3 (1,2 T f(x)=ax®+bx® & 7 R g
g, a1l qufgd fha=1,b=3|
If (-1, 2) be point of inflexion of the curve

f(x) —ax® +bx?, then show thata = 1, b = 3.

@) y?(2a—x)=x> @I IREY BT |
Trace the curve :
y?(2a—x)=x3
FPIE—3
(UNIT—3)

3. (@) IR n IR G QNG g, al g Do &

/2 n T
I €os" Xxcosnxdx = —
0 2n+1
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If n is any positive integer, then prove that :

/2 n T
j €os" Xxcosnxdx = —
0 2n+1

@ < ad y?=ax AR X2 +y=dax & SWINS &F T
&l S PIFTY |
Find the area of common region of the two curves
yZ:axand x2+y2:4ax.
(W) WSS :
Xx=a (0 +sin0)
y=a(l-cos0)
qA IS AR & d1 & &3 H y-31 d URa: gar 4
WA S BT SR S BT |

Find the volume of solid formed by resolving the

region between the cycloid and its base about the y-

axis :
Xx=a (0 +sin0)
y=a(l-cos0)
SPIE—4
(UNIT—4)
4. () T BN :

(A+4xy+ 2y2)dx + (@A +4xy +2x2)dy =0



(@)

[5]
Solve :
(1+4xy+2y2)dx+(1+4xy+2x2)dy:0

ol BIRTY -

(D? —2D+5)y =e?*sinx
Solve :

(D? —2D+5)y =e**sinx
gl IV -

2
2d7y dy
Xc—=+5x—2 +4y=xlog, x

Solve :

2
2d%y [ dy _
X —2+5x&+4y—xlogex

dx
3PIE—5
(UNIT—5)

Trae foaRor A 9 g1 PIf

2
Zu—2xﬂ+2y:x3cosx
dx? dx

Solve by method of variation of parameters :

2
x2d Y 2xﬂ+2y:x3cosx
dx? dx
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@ & I :
%+2ﬂ—2x+2y=3et
dt dt
3%+Q+2x+y:4e2t
dt dt

Solve :

%+2ﬂ—2x+2y=3et
d dt
3%+ﬂ+2x+y—4e2t
dt dt

(@) Tl DI

dx dy dz

y2+yz+z2 2%+ 7x + X2 x2+xy+y2
Solve :

dx dy dz

2 ZZ—G-ZX—G-X2 X2

y2+yz+z +xy+y2
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