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for the questions
1. Choose the correct answer : 1x8=8

(a) If‘|x| is the absolute value of a real
number x, then

(@, [x[=0
(ii) |x|<0
(iii) |x|<O

(iv) None of the above
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(b)

()

(d)

(e)
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(2)

The set N={qbc d} 6f natural

numbers is equivalent to

i) {2,4,6, 8}
(i) {1,357
(iii) {l, l, i Z}

283 S

(iv)] {-1,-3,-5 -7}

The function f(x) = x2, x€ (0, =) is
() strictly increasing
(it) strictly decreasing
(i) non-increasing
(iv) non-decreasing

function of x.

The third derivative of the function
y=e* is
{I} a3ea'X

(iii) 3a3e

(i) 6%

(iv) e fa®

The value of JE sin® xdx is

_?’ﬂ
16
3n
P
s

)=
COR e

(iv) None of the above

(A

(ii)

( Continued )

(g)

()
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(3)

[ roc)ax = [reac+[ flxydx for an
values of ¢ such that
(il a<c<b
(@) c>0
(iii) c>a

(iv) .c<d

A convergent sequence is

(i) always bounded
(ii) bounded above only
(i) bounded below only

(iv) neither bounded
bounded below

above nor

According to d’Alembert’s ratio test,

u
Lt B+l _1<1 means that the series
n—oe U, ’

Zu, is

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

(iv) convergent, to 1 only
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(b)

(c)

()

Pl

~
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(4)

Find the interval(s) in which the
function f(x) =2x3 +3x2 -12x+1 is
increasing. '

If L {F(t)} = f(s)is the Laplace Transform
(LT) of the function F (t), then find

L{t” +%} and L{e%)
What are infimum and supremum of a

set? Find infimum and supremum of the
sets

S, ={2,4,6,8 and S, ={l, ne N}
! n

Define convergent, divergent and
oscillatory series. Give an example of a
series used in statistical analysis, which

is convergent. 3+1=4

(i 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) + bsin(log x).  2+5=7

( Continued )

(b)

(it)

(W)
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(S)

A random sample of size 400 is to
be collected from two districts A
and B. The cost of collecting m
units from A and n units from B is
given by the cost function

flm, n) =3m? +mn+2n? +10

Use the method of Lagrange’s
multiplier to determine m and n in
such a way that the cost is

minimum. 7

Or

If siny = xsin(a+y), prove _that

dy _ sin?(a+y)
dx sina

Also find partial derivatives u,,,

u,, and uy, for

xy
u=x3+3x%y+3xy% +y®  443-7

Define maxima and minima of a
function f(x). Find the points at
which

flx) = x(x-1)?

assumes maximum and minimum
value respectively. 2+5=7
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(6)

4. (a) (i) Show that

[y fxax=[*fla-xax

Using this property or otherwise,
prove that

J% cosx —sin x
0

1+sin xcosx

(i) Define Jacobian of transformation
and give an example of its
application in statistics. If

X =rsinBcoso
y=rsinBsing

Z=rcosf

then show that
a(x! Y Z} 2

_—'a(r’ 9, ¢} =r“sinb 2+45=7

Or
(b) (i) Show that

b1
Esinmx cos” x dx

_ 135 (m2)i1-3-5....(n-1) =

2-4%6- ...(m+n) - 2
when both m and n are even
integers.
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dx=0  245=7

(b)

()
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(7))

(i) Evaluate : 5

_ﬁ:OJ;fx(xQ +y?) dxdy

When a set is-said to be bounded? Prove
that every infinite bounded set has a

limit point. 1+5=6
Or

Define partition of a set. Mention the

properties of partition of a set. 1+5=6

Define countable and uncountable sets.
Show that the set R of real numbers in
[0,1] is uncountable but the set Q of

- ‘rational numbers in [0, 1] is countable.

2+6=8
Or -

Define union and intersection of sets.
Give example. If S and T are subsets of
real numbers, then show that

SO =S"UT" 3+5=8

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

1 9
an+1=§(an +Z} nzl q>0 |

is convergent and it converges to 3.
5+2=7
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(i) Prove that a necessary condition
for convergence of an infinite
series 2u, is that Ltu, =0 as
n—e, Using the condition,
comment on the convergence. of

the series
w1 n
— and —= e
Or

(b) () Prove that (every bounded
sequence has a limit point. If

a, %(—1}"11, ne N
then show that
lim q, = - 5+2=7

(ij) Give a comparison test for positive '
term series Zu, and Zv,. Test the
convergence of the series

¥ {n® +1)% -n} 3+4=7
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