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KN-205

B.Sc. (Part-1I) Examination, 2022
(New Course)

MATHEMATICS

(Advanced Calculus)
[ Paper : First |
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Passing Marks : 17

Note : All questions are compulsory. Answer any two parts

from each question/unit. All questions carry equal marks.
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1. (a) Prove that the sequence {Sn}::l, where
S 2n2_1 0 t 0 0 0 If

. — <5 <, IS monotonic increasing.

3n° +2 9

n — oo, then find its limit.
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(b) Test the convergence or divergence of the
following series :
1+§+32x2+43x3+ x>0
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(c) Prove that every absolutely convergent series is

convergent but not conversely.
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2. (a) Test the continuity and differentiability of the

following functionat x =2 :

¢(x):{l+x, if x<2

5-x, ifx>2
ol -

I+x, gk x<2

¢(x):{5—x, gie x>2
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(b) Verify Rolle's theorem for the following functions :
(i) f(x)=tanx, where 0<x< 7

(ii) f(x)zx(x+3) e? in the internal

[-3,0].
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(i) f(x):tan%a—ngSxSﬂ
(i)  f(x)=x(x+3)e " R [-3,0] |

(c) Verify first mean value theorem for the following

function :
f(x)zx3 —3x* —x+3

JH HIEEN YAY H e B 3 [T
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f(x)=x3—3x2—x+3
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3. (a) Let
xy(x2 _yz)
f(x,y): Tyz, when (X,y)-'/—'(0,0).
0 , when (x,y)=(0,0)

Find by definition the values f.(0,0)
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and fxy (0,0). Also, compute

£,(0,0), £..(0,0), £,,(0,0) and f,,(0,0).

|l

XJ’(xz —yz)
Flay)={ oy ) =(00)

0 , aa(x,y):(0,0)
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£.(0,0) ger  f,(0,0) @gra &

£,(0,0), £,(0,0), £,,(0,0) & f,,(0,0)
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(b) Transform the equation :

2
x* d—)2/+ 2x° b

—+x’y=0
dx dx Y

by the substitution X = —.
z
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x4d—)2}+2x3ﬂ+x2y=0
X dx
P TR it
(c) Prove that :

G(u,v, w) y G(x,y,z)
o(x,y,z) o(u,v,w)

—JJ'=1
s Jifo 6 -

5(u,v,w)xa(x,y,2):JJv:1
o(x,y,z) 0(u,v,w)
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b

where the parameters ¢ and p are connected

Yy
4. (@) Find the envelope of curves o + = =1,

by the relation ;7 L p? = 7.

aﬁ(gj +(%) =1, 1 ST ST BN,
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(b) Find the minimum distance from the origin to the

plane x+2y—-2z—-12=0.

T f8°g | @ x+ 2y — 2212 =0 % A
FUESIEI LY

(c) Given that x + y +z = a, then find the greatest

value of xyz.

R BT x+y+z=a, @ xyz & SMfHdm
M Fa B
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5. (a) Evaluate :

Ia X dx

O Ja—x

using Beta and Gamma functions.

2

a X .
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(b) Evaluate :
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Lelex plxy dx dy dz
'[0'[0 IO (x+y+z+1)2

oo I -

Lplex ey dxdy dz
IO-[O JO (x+y+z+1)

(c) Change the order of integration in
it )
I = IO Lx cos(x —xy) dy dx

and hence evaluate it.

& T TR & THRRE P P SE
I :I;I;xz cos(x2 —xy) dy dx
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