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Part-II 3-Tier
- MATHEMATICS
{General)
PAPER—II
Full Marks : 90
Time : 3 Hours
The figures in the right-hand margin indica-te 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

an+1

(@} (i) Show thatif X, = —9 then the sequence X} is

.ncreasing. Is the sequence convergent ?

strictly
3+2+1

Justiiy your answer. Also find its limits.

(Turn Cver)



(i1)

(ii1)

(ii1)

(iv)

b

Give example to show that the sum and product of
two irrational numbers may be rational or irratio-
nal. 2

Use Cauchy’s criterion to prove that the sequence

I 1 3 =1 1 1 1 : : =

X,}, where x, = +§+§+--'+;, 1s divergent, o
) n+1 +3n+l

Evaluate lim ———— 2
n—7 21’1 +3ﬂ

Iffix) = 2| x| + |x-2], find f'(1). 3

State D’ Alembert ratio test for positive term series.
Examine the convergence of the series

+e (x> 0), 2+5

sin2x +9sinx

If lim ——— be finite, find the value of a
x50 X3
and the limit. 2+2

L}

The functio.n fis defined as

fix) = —2sinx, ~ S K& -~
Sasinxk+b, T/, <x </,
= COSX, R(Q =6<7n
If the function f(x} is continuous in the interval
T = X =7, find the values of a and b. 3
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2. Answer any one guestion : 1x8

(a) (i) State Cauchy’s Mean Value Theorem. Deduce
Lagrange’s Mean Value Theorem from Cauchy’s Mean
Value Theorem. 2+2

(iiy In the Mean Value Theorem, f(h) = f(0) + h {'(fh),
0 < 4 < 1. Show that the limiting valueofé ash » 0

is %, when {[x) = cosx. 4

() (i) Expand the polynomial fix} = x3-2x2+3x+5ina
series of positive integral powers of {x ~ 2J. 4

X -X
i . et —e" " -2x
' (ii) Ewaluate im —————. 4
x—»0 X-sinx

3. Answer any four questions : 4x4

(a) Investigate for what values of x, the function
" flx) = %3 - 9x2 + 24x - 12 has maximum or minimum.
4

n n -
(b) Show that the curve (5—] +("—] =2 touches the

straight line = +% =2 at the point (a, b), whatever be
a

the value of n. 4
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(c) If oy and p, be the radii of curvature at the ends of a
focal chord of the parabola y< = 4ax then show that

-2/3 -2/3 -2/3
o / + P, 73 = (2a) . | 4

{d) Find the asymptotes of the cubic
13- 2y3 + xy(2x - y) + ylx-y) + 1= 0. 4

(e) Find the envelope of the family of parabolas
av? = 2x + 12a°, where « is a parameter. 4

() Verify the Schwarz’s Theorem for the following function

at (0, 0.
2.2
X
: |22 k00
J={x"+y
{x, ¥ ¥ 4
@ x° +}'2 =0
4, Answer any three questions : 2x3
’ . . ¢ = i 2 =i
(a) If z=e™ |, x=cost, y=sint find = att /o 2

{b) Show that the length of the normal chord at any point
on the catenary v = ¢ cosh (*/ ) is }'2,-’0. 2

(c) State the necessary condition for convergence of an infi-

nite series Zu,, (u, > 0) and justify it with an example.
2
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[#]

{d) Give an example of a function which is discontinuous

everywhere. Justify your answer, 1+1
fe) Find the n'!' derivative of sin(ax + b). 2
Group—B
{ Integral Calculus)
[ Marks : 30]
5. Answer any one question : ' 1x16
A. (a) Evaluate any two: ' 2x4
o f xdx
0 ) x=a) (x-b) (x-<) *
{ii) sin ! X ax 4
s x+a
O x%+1 dx
ii g ¢ 4
(i3 J xy1+x? .

(b} Obtain the reduction formula for J.tann X dX  n being

positive integer greater than 1. Hence find the value of

n/4 '
J tan® x dx . : 4+4
0
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B. (a} Answer any fwo questions :

{1} Ewvaluate
I 1% 54 o n?
im o
nox | n? et pd 08 n®4n® i
T/2 dx

(iij Evaluate _— .
o S+3cosx

2
{iii} Show that I t-xldx=1.
0

(b)

—

1) Apply Beta and Gamma functions show that

1 )
x'l?(l - x}% . ST by putting x = sin49,
A 128

© e

(i} Show that'[ e“";:\;de x J. r
0 G

el T
e dy =

6. Answer any one question :

82

Zx4

H

Ix9

{a} (1) Find the area in the 1st quadrant included between
the parabola y2 = bx and the circle x2 + y2 = 2bx.

4

(i) Fine the volume of the solid generated by revolving
one arc of the cycloid x = a(f - sinf), y = a(1 - cosf)

about its base.

5
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(b) {i) Find the surface of the sphere generated by the circle
x2 + y? = a? about the x-axis. 4

(i) Show that length of the arc of the parabola y2 = 16x
measured from the vertex to an extrimity of the la-

tus rectum is 4{\/5 + ln(ﬁ - l)} .' 5

7. Answer any one question : 1x5

(i) Prove that J.” (x* +y? +2%) dxdydz = 5"

~

when the in-

tegration is taken throughout the region
x,v,2 €IR3 : x2 + y2 + 22 < |}, 5

(ii) - Evaluate

a ava’-x? ab
J‘ J‘ J‘ (yg +ZQ) dzdvdx , 4
0 0 a

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

8. Answer any two questions ! 2x6
{fa) (i) Show that a constant a can be found so that {x + y)?
is an integrating factor of (4x2 + 2xy + 6y)dx +

(2x2 + 9y + 3x)dy = O and hence solve the equation.
' 3

d .
{iiy Solve : sec? yal +2xtany = xt, 3

»,
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L d% _ ds
(b) (i) Show thatif — =gb=0 andiff =c¢and ——=0
dt2 dt
when t = 0 then 6=« COS\/?: t, g, [ being positive.
3
2 i ;
(i) Solve : 3%+2£13——8y=5cosx. 3
dx
{c) (i) Solve:
g 2. .
&y _ad’ 5 dy 2y 5

dx® xdx® x¢ dx 3

{iil Find the eigen values and eigen functions for the
2

. d . , o
differential equation —; +iy =0 [A > 0) satisfying
dx
the boundary conditions y{0) = 0 and y(*/,) = 0.
3
9. Answer any one guestion : 1x3

(i) Find the equation to the cone whose slope at any point
is equal to ¥ + 2x and which passes through the origin.
3

. , } 1
(b) Find the integrating factor of xdv - vdx = cos{-—} dx .
x
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