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The figures in the right-hand 'margin indicate full marks.

Candidates are required to give their answers in their
own words as far as practicable.

Group—A
( Differential Calculus)
[ Marks : 45]

1. Answer any one question : 1x15

{a) (i) Define Cauchy sequence. Prove that every conver-
gent sequernce is a Cauchy sequence. 2+3

(i) Prove that /7 is not a rational number. 4
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(ilij State Cauchy’s root test for the convergence of posi-
tive term series. Use it to examine the convergence
or divergence of the series

3%x? . 4%x% 5%*
2x+ ——t—— gt 2+4
2 3

(b) (i) Use Raabe’s Test to examine the convergence of the

es T 1.3.5. (2n-1) =
SETES 21246, (2n+2) )
{tiy A mapping f: R +» R is defined as
1 ifxis rational
f(x) = e
-1 if xis irrational .
Find the range of f. What is f(ﬁ) ? i+l

{ii) Show that f(x) = |x - 1| is continuous at x = 1 but
not derivable at that point. 1+2

= ]
(iv) Show that the series X

——, p > 0 converges
n=2n(logn)?

for p > 1 and diverges forp = 1. 5
2. Answer any one question : 1x8
(@) (1) State and prove Rolle’s Mean Value theorem. 4

(1) If f(x) is an even function and {'(0) exists, show that
f'{0) = 0. 4
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(b) (i) Determine the value of a, b such that

b 4 -X
. ae’ —bcosx+e
lim - =2 : 4
x—0 xsinx

5 ; ; s X
(i Establish the inequality X <sin lx<-——,

1-}(2'

0<x<1._ 4

3. Answer any four questions : - ' 4x4

_ (a) Find the radius of curvature of the curve r2cos28 = a? at
any point on it. 4

- {b) Find the rectilinear asymptotes of
yoxy2-x?y+x3+x2-y2-1=0. 4

-(c) Prove that the points of the curve y2 = 4a{x + asin i}
: n

at which the tangents is parallel to the x-axis, lie on a
parabola. ' 4

(d) Suppose f(x, y) is defined as follows :

. H =zl
£(x) = [zy, [xfz]
S

Show that,
fy (0,0) = £, (0, O). 4
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{e) Ify =2 cosx(sinx - cosxj, show that (y,4)g = 210 4

(fy Letflx) = x sin(%) , x=0
L x

= 0] , x=0

Show that f{x) is continuous and differentiable at x = 0.

4

4. Answer any three questions : 3x2
Lo , dyv

(a} State geometrical interpretation of —. 2

dx

ib} Show that the existence of a maximum or a minimum
value of a function f(x) at a certain point need not imply

4 _ g at that point. 2
dx

x2—1, X<3.

15
Zax, xz3

fe} For what value of ‘a’ the function f{x}= {

continuous everywhere ? 2

{d) Find the range of real valued function of a real variable

X

where f{x)=—=+2. 2
X

{e} Show that lirn 2 does not exist. 2
1%, v)=(0, 0) x? 4 y?
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Group—B
{ Integral Calculus}
{ Marks : 30]
5. Answer any one question : ix16
A. (a) Evaluate any fwo : ' 2%x4
2
X
. _ X dx _
i 4
0 .[ x*t+x%-2
. dx
(i1 5-13sinx 4
10 010 L L nlo '
(iijy lm R . : 4
T —» o 1n
%
(b} Obtain the reduction formula of J. sec™ x dx . Hence
: 0
a 5.
evaluate j (a2 +x2)’2dx. 4+4
0
~ B. (a) Answer any fwo questions : 2x4

{iy Evaluate
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(i) Prove that

3a a
J f(x)dx:SJ. f(x)dx if f(a + x) = f(x). 4

0 0
" Xtanx
(i) Evaluate _[ B Y 4
0 SECX +COsSX .

x

2 . = 2n-1
(b} (i) Prove that B(m, n)=2J. smgm 1cosﬁn de, 4
0

3= o
(ii) Prove that I e‘x4dx x J. e‘x4.x2dx =T, 4
0 0 8v2 -
6. Answer any one question : 1x9
X2 y2
(@) (i) Determine the area of the ellipse 5+ 5 =1 be-
a
tween the ¢drve and its latus rectum. 4

(i) An arc of the sine curve y = sinx from x = 0 to x = T
is revolved about the x-axis. Find the surface of the
solid thus generated. 3

(b} (i) Find the perimeter of the curve represented by

2

1-t _ 2t 4
2:Y" [5)

1+t 1+t

X =
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{ii) Find the volume of revolution generated by the re-

gion enclosed by y = Jx and the linesy=1,x=4
about x-axis. 5

7. Answer any one question : ixb

(j Compute jﬂxyzdxdy dz over a domain bounded by
x=0,y=0,z=0andx+y+z=1. 5

(ii) Evaluate 11[232 —~2a(x +y)- (x7+ Yzl}dx dy, the region

of integration being the circle x? + y2 + 2a(x +y) = 2a2.

]
Group—C
{ Differential Equation )
[ Marks : 15]
2%6

8. Answer any two questions :

- (a) (i) Obtain the singular solution of yp = xp?- p- 2 where

dy
- 3
P= i

(i) Find the particular integral of

4 2% - e*sinx. 3
d.x2 dx
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(b) (i) Solve the following simultaneous equations :
_di + ﬂ + 2y =0 ;
dt dt
ax 3x-2y=0, 4
dt
{ii} Find the integrating factor of
2 ~tan”" y )| dy
1 +|x-e —=0
-
. o 1 -2x . :
(c) (i} Ewvaluate : 5 e "Tsin3x. 3
i) Sowe: x2 0¥ % =1 3
(i1) olve : x ——2—-xa—x——+y-ogx. .
9. Answer any one question : 1x3

i)

(i)

Find the differential equation of the function
y = Ae* + Be™ + x? where A and B are arbitrary con-

stants.

3

Find the orthogonal trajectories of the family of curves

2.’ f 2/
XPryd=a’

2"/

3 ; a being a parameter. 3
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