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1. Choose the correct answer : ‘ 1x6=6
(@ I A={g b ¢ d ¢}, B={q, d,

C={bde}, D={b, E={d e}, then
which one of the following is not a
partition of the set A?

() {B, D, E}
(i} {B, G D, E}
(i) {B, D}
(iv) {A}
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Which of the followmg is not equivalent
to AcB?

() A-B=¢ -

() AnB=A

() AUB=B

(iv) None of the above

By Cauchy’s root test Lt(u,, )il‘ >1 means
a positive term series Yu, is

() convergent

(@) divergent

(iii) oscillatory

(iv) convergent and to 1 only

£Sp,128,, then the sequence {S, } is
() monotonic increasing
(@) strictly increasing

(i) monotonic decreasing
(ip) oscillatory o

The third denvauve of e"z"
fi) 3e—2x )
(i) -8e™2*

(iii) —8e 8% L
(iv) —8e7 6% .




2. (a)

(b)

3. (a)

(b)
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j:fdx=j:fdx+j:fdx

(i) for any ¢

(i) for a<c< b

(iii) cis exterior to the interval (g, b)
(iv) for all c20

Define a set function. Find Ax(Bn C),
where A={a B¢,  B={qd}
c={d e f}

Define countable set, equivalence of sets
and union of sets. Give one example in
each case.

Prove that the Cartesian product of two
countable sets is countable. 4

Or

Define a bounded sequence. If {a, } is a
bounded sequence such that a, >0 for
all ne N, then show that

. 1 1 —
lim| — | = ———, if lima, >0
(an] o
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4. (a) Define Cauchy’s root test and hence test
for the convergence of the series where
the general term is

1\
(%)
Jn 2+4=6
Or
() What is a monotonic sequence? Show

that the sequence (S,} is monotonic
increasing, where

1 1 1
S, = +——+..+—, VRe N
" n+l n+2 2n 6
S. (a) Differentiate x° w.r.t. x2. 2

(b) If x=rcosh, y=rsin®, then show that

r=yx2+3?, 0=tan-1¥

x 2

6. Answer any two : 5x2=10

(a) Sta.te Leibnitz theorem for the nth
derivative of the product of two

functions and hence find nth derivative
of y=x2%e*,
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7. (@

(b)

8. (a)

()
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Ifz=> y , then prove that
x+y

9z 0z
—+y—=3
xax yay z

Using Lagrange’s method of
undetermined multiplier, find xand y in
such way that x+y=100 and the
product xy becomes maximum.

Obtain a reduction formula for
Itan" xdx and hence evaluate

_['tans xdx. 4+1=5
Or

If f(x)=fla+x), then prove that

[* flddx =n[ fidx 5
Evaluate : 5
2 ex dxd
L
Or

If x=rsinfcos¢, y=rsindsin¢ and
z =rcos9, then show that

o6y 2.
X s
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( Old Course )

Full Marks : 80
Pass Marks : 32

Time : 3 hours
1. Choose the correct answer : 1x8=8
(@) The function f)=x2, xe (0 < is
(i) strictly decreasing
(ii) strictly increasing
(iii) non-increasing
(iv) non-decreasing
(b) The second derivative of the function
y=e™ is
() ae™
(i) a?e®™
(iii) 2a%e™

(iv) e™ [a?
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© o= [ fodex+ [* S+ [ flxiaix
C2

(i) for any ¢y, ¢y
(i) a<c <cy<b
(iii) for all cg >¢
(iv) for all ¢ #0, ¢ #0
2
(d) The value of I:;f sin® xdx is
., Om
0 &4
. ST
l‘[ —
L 9
i) —
() =5
32mn

i

whi.ch one of the following is not true f
equivalence of sets A, Band C? -

(e)
(i) if A~B, then A~C
(II} A~A, B"B’ C~C
(iii) if A~B, B~C, then A~C

(iv) if A~B, then B~ A
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() Y A={a bdc, B={bd e}, then
) AUB={g b cd, ¢
(@) AuB={a b ¢ bd, ¢
(i) AnB={q,¢'d &
i) AnB=¢

(g9 If the series du, is absolutely
convergent, then Y u,

(i) is always convergent
(i) is always divergent
(@) may or may not be convergent

(iv) is  convergent under certain
conditions

oLt Wy fu,) =1
then the D’Alembert’s
i) 1=1
i) 1=0
(i) l<1
fiv) 1>1

ratio test fails if
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2. (a) Differentiate sinx w.r.t. 2= 3

() I flx y=2x>-3xy+6x3y, find of

0x
and -a—-i )

ay 2
() Show that D"(x")=|n 3
3. Answer any fwo : 5x2=10

(@) 1If x* +93 —-3axy =0, then show that

ay _ay-x*

dc y?-ax 5

(b) Define minima and maxima of a
function f(x). Find for what value(s) of x
the function f(x)=41-72x- 18x2
attains its maximum. 5

© Hy= acos(log x) + bsin(log x), then show
that x2y, +xy; +y=0, 5

4. (a) Show that
oS 0adx = [ fla—xdx 5

(b) Define Laplace transform of a function
F(t) and give two of its applications in
statistics. 3
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5. Answer any two : 6x2=12
(@) Evaluate : 6
f [t + x+ 1) ax dy

(b) Ifu=x/(x+y), v=x+y, then find
J ﬁg}
u v 6

(c/ Using the properties of definite
integrals, show that

2 sinx—cos
Jﬂ! s.nx (0] xdx=0
O  sinx+cosx 6

(d) Obtain a reduction formula for

Isin“ x dx
Find Laplace transform of the function:
(e +3
2 4+2=6
6. (a) Define set, power set ang Countable set,
Give example for each. 3
(b) Define a field and a set function, 3
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7. Answer any two : 6x2=12
(a) Define limit point of a set. If Sand T are
subsets of real numbers, then show that

(SuTy=SvuT 1+5=6

- (b) When is a set said to be closed? Prove
that a set is closed iff its complement is
open. 1+5=6

(c) Define Cartesian product of two sets.
Show that a countable union of
countable sets is countable. 1+5=6

8. (a) Define bounded sequence and
convergence of sequence. 4

(b) Define positive term series and give the
comparison test of first type for such
series. 4

9. Answer any o : 5x2=10

(@) Prove that every bounded sequence has
a limit point. 5

(b) Show that the sequence {S,}, where

R | 1
S =l+—+—+ o +—
i 23 + T ¥V neN
is convergent. 5
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(c) Test the convergence ofi the series
&%

2! j
En2 1x", x>0
n“+1

n

(d) Show that the series

is convergent. What is the importance of

the result in statistics? 4+1=:
* & &
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