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KN-69

B.A. (Part-II) Examination, 2022
(New Course)
MATHEMATICS
[ Paper : First |
(Advanced Calculus )
Time Allowed : Three Hours
Maximum Marks : 50
Minimum Passing Marks : 17

Note : All questions are compulsory. Attempt any two parts

from each unit. All questions carry equal marks.
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UNIT-1/5%E-1 [5%2=10]
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1. (a)  Show that sequence {5»2—2,2—3,----2—,1, ----- } is
convergent sequence.
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(b)  Test the convergence or divergence of the

following infinite series :
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(c)  Define absolute convergence and test the

absolute convergence of the :
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UNIT-II / SHE-11 [5%2=10]

2. (a) Examine the continuity of the following
function f(x) atx=0:

o
f(x)= A when x 20, f(0)=0.
l+e'x
M % f(x) & Gidd & x =0 T qhe
T :

o
f(x)=—/ S x %0, £(0)=0.

1+e'*

(b) Using mean value theorem, prove the

following :

x -1
5 < tan ~ x <X where x >0.
1+x
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X -1 -
5 <tan x<x §g x>0.

1+x
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(c)  Byusing Taylor theorem, prove that :

. X ax a'x" . nir
sinax = ax — + +....+ sin a9x+7
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sin ax = ax — ﬁ + ax +....+ a’x’ sin(aé’x + ﬂj
UNIT-III /%IQ-III [5x2=10]

o
3. @ Ifr= (x2 + y2 + 22) 2 then prove that :

oV oV oV
X—+y—=+z ==V

(b)  Transform the equation

2
Q+ cotxd—y+4ycosec2x =0

dx? dx
by z= 210gtan%
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THIRT —;/+cotx—y+4ycoseczx =0
dx dx

z=2logtan ¥, ERT WYY BT

(¢c) If y =cosx, », =sinx;cosx, and

Y3 =sinx -sinx, - cos x; then prove that :

a(y1,y29y3) _

— _sin’
0(x,%,,X3)

.2 .

RIS Y =cosx;, Y, =sinx;cosx, deIT
¥y =sinx; -sinx, -cosx; , a9 & HINT

0
M — _sin’ X -sin? X, - SN X3
O(X(, %, %3)

UNIT-IV / S5-IV [5%2=10]

4. (a)  Find the envelope of the family of straight

lines y = mux ++/a?m? + b* sWhere m is the

parameter.

WA @t & B y=mx+\/c12mz+b2 <l
ST ST HIPTT, el m Th Tr=a 8|
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(b) Find the minimum value of a function

x? + % + 22 when ax+by + ¢z = p (Given).

B 32+ )7 + 22 B S A S I,
Sdih ax+by+cz=p (ﬁ?ﬂ %)

(¢c) Ify=x?)’z* and 2x+3y+ 4z = a thenshow

9
a
that the maximum value of U is (5) .

DI U = x2 3.4 g 2x+3y+4z=a Td
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UNIT-V /5&HE-V [5%2=10]

5. (a)  Show that:

p(m,n) = II (m,n>0)

9z fF -

p(m,n) = |n|:_|_ (m,n>0)

KN-69/1000 (6)



(b) Change order of integration in
I; I\l/; e%dxa’y and solve it.
THIEA 1 H IRTY HioTe
J‘;‘[\l/; e%dxdy qar 39 & HiTY
(¢)  Evaluate:
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