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1. Choose the correct answer from the
following alternatives : 1x5=5

(@ If S,,,2S,, then the sequence {S,}
is

(i monotonic

(ii) strictly increasing
(iii) monotonic decreasing
(iv) oscillatory
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(2)

1
(b)) If 1= Lt up?, then Cauchy’s root test

n—eo
fails if
(i) 1>1 (i) 1=1
(iii) 1<1 (iv) 1=0

(c) If f(x) be a maximum or minimum at
x=c and if f’(¢ exists, then

) f'le=0
(i) f"(c)=0
(i) f'lc) is negative

(iv) f’(c) is positive

(d 1f x=rcos6, where r, x, 0 are

variables, then a_x is
r

(i) cos®6 (ii) rsin©
(iii) sin 6 (iv) O
(e) The value of Igmsin“ xdx is

, 3m

1l —

(i) 76

., 16T

et

oy ST

(iii) 8
(iv) None of the above
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2. Answer the following in brief : 2x5=10

(a) Define countable set and equivalent
sets. Give one example in each case.

(b) What is divergent sequence? Give an
example of it.

() Show that the function f(x)=x2 —-6x
is increasing for x> 3.

(d) Show that f(x)=e®* does not have
maxima or minima.

(e) Prove that

[sf®ax= [ fla-xdx

3. (a) Define limit point of a sequence.
Prove that a sequence can not
converge to more than one limit. 1+5=6

Or
(b) Define a bounded sequence. If {a,} is

a bounded sequence such that a, >0
for all ne N, then show that

n_m(i}. N e
a,) fima, 1456

4. (@) When is a series said to be

convergent? Prove that every

absolutely  convergent series s

convergent. 1+5=6
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Or

(b) Define Cauchy’s root test. Show that
a positive term series

- 1
n=1 nk
is convergent iff p > 1. 2+4=6
5. (a) Define maxima and minima of a

function. Find for what values of X,
the expression

fld=2x3 -15x2 +36x+10

is maximum and minimum respectively
and hence find the maximum and

minimum values. 1+5=6
Or
(b) If u= Yo X , then prove that
Z ORI
7 x_aﬁ + ygﬂ + z_a_u'_ =0
dx ~dy 0z 6
6. (a) If siny=xsin(a+y), then prove that
dy sin? (@+y)
dx sin a 5
Or
(b) State and prove Leibnitz theorem. 5
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7. Answer any two of the following : 5x2=10
(@) Obtain a reduction formula for
_f; 12 cos™ x dx
and hence evaluate

_[:!2 cos® x dx

() If x=rsinBcos¢, y=rsin6sin¢ and
z=rcos0, then show that

_B(x, Y, 2 =r2sin@
a(r, 0, ¢)

{c) Evaluate :
1 X 2 2
szoj’yfx(x +y?)dx dy

(d) Using the properties of definite
integrals, show that

=T

r‘[ Xd.x
0 1+sinx
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( Old Course )

Full Marks : 80
Pass Marks : 32

Time : 3 hours

1. Choose the correct answer- from the
following alternatives in each question :

1x8=8

(a) The function f(x)=|x| at x=0 is

() continuous and differentiable

(i) continuous but not differentiable

(iii) not continuous but differentiable

(iv) neither continuous nor differen-

tiable
1

(b) The function defined by f(x)=x* has

maximum at

i) 1 (i) e’/e

(iii) log, e (iv) 2

(0 The value of Igizsin4xdx is
3n
16
3n
8
3
16

(iv) None of the above

]
(@)

(iii)
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@ [0fodde=[;fiade+[] f@dx, for all
values of ¢, such that

() a<c<b
(i) ¢>0
(iii) c>a

(iv) None of the above

(e) With usual notation AU (BN C) is
equal to

i (AuB)n(AuVC)
(i) An(BnN C)
(iii) (AnB)U(AnC)

(iv) Au (BuC)

O I A={L 2}, then the power set P(A)
of A is

@ {1 252

@ {9, {1,212
(iii) {1 2B |
(iv) 42 & 2}}
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(8)

(g9 By Cauchy’s root test, lim (u,)"/" >1
means a positive term series Zu, is

(i) convergent
(ii) divergent
(iii) oscillatory

(iv) convergent and to 1 only

(h) A convergent sequence is
(i) always bounded
(ii) bounded above only
(iii) bounded below only

(v) neither bounded above nor
bounded below

2. Answer the following : 4x4=1¢g

(a) (i Differentiate sinx w.r.t. x2.

(i) If x=rcos, y=rsin®, then show
that

r=+x2+y?, 6=tan"!(y / x)

() 1 L{F@®} =f(s is the Laplace
transform (LT) of the function F(y
then find :

L{t" 4%} and L{e%)
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(c) What are the infimum and supremum
of a set? Find the infimum and
supremum of the sets S; ={2, 4, 6, 8}

and S, ={l, ne N}.
n

(d) Define real sequence. Prove that a
sequence converge to more than one
limit.

3. Answer any two of the following : 7x2=14

(@) Define maxima and minima of a
function. Find for what values of x,
the expression

fx) =2x3 -15x2 +36x+10

is maximum and minimum respectively,
and hence find the maximum and

minimum values. 2+5=7

(b) State Leibnitz theorem for the nth
derivative of the product of two
functions. Using the theorem or

otherwise, show that x2y2 +xy, +y=0
for y=acos (log x) + b sin (log x). 2+5=7

() () Find % , when x=acos’t and
y=a sin® t. 3

) If x¥= e* Y, then prove that
dy __ logx |
dx (1+log x)? 4
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4. Answer any two of the following : 7x2=14

(a) Obtain the reduction formula for
J’;;Q sin” xdx, where n is a positive

integer and hence evaluate,

Igﬂsinﬁxdx

(b) (i) Evaluate

[\/r:t”—y2 2D D
J':; x Wa“-x* -y )dy dx 4

(ii Prove that
[, fe=0; if f(-x)=-f(x)
=2[ fdx; if f(-x)= f(x)

(c) () Hu=x+yand v=

St
u, v
(@) Define Laplace transform of a

function F(f) and mention two of
its important properties. 3

(d) Evaluate

, then find
X+y

lim e —ran It
noe|n+1)? (n+2) (n+n)?
with the help of definite integral.
20P/806

7
( Continueq )



( 11)

5. Answer any two of the following : 7*2=14

(@) (i) Give one example of each of
equivalent set, countable set and
union of sets. 3

(i) Define a set function. Find
Ax(BNC), where A={ab,c},
B={c d}, C={d, e, f}. 2+2=4

(b) Define countable set with examples.
Prove that the set of rational numbers
in [0, 1] is countable. 2+5=7

(c) What is partition of sets? Write down
two important properties of partition
of sets. Construct the smallest field
from a partitioned class of sets

(A, Ay, Az} 142+4=7

(d) What is class of sets? Define ring,
semi-ring and field. Show that a class
of sets closed under complementation
and finite unions is a field. 1+3+3=7

6. Answer any two of the following : 7x2=14

(a) Show that the sequence {a,} defined
by

1 9
an+1='—(an +———], nzl, g >0
2 an

is convergent and it converges to 3.  5+2=7
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(b) Give a comparison test for positive
term series Zu, and Zuv,. Test the
convergence of the series

(% +1)/3 -1 3+4=7

(c) Define a bounded sequence and show
that the sequence {S,} is bounded,

where
Sy, =1+l+i+...+l, Yne N
21 3l n! 2+5=7
% o ok
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