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B.Sc. (Part-II) Examination,

Mar.-Apr., 2023

MATHEMATICS
Paper - |

(Advanced Calculus)

Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
e @l we & IR Afsel @)yt ¥ s 9ue &
Note : Answer all questions. All questions carry equal

marks.
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Q. 1. (a) @Tnze i argma 2 P o5

SRR 3 &1

11 1
Show that the sequence {-.—— FORLLRRRE ,

S } is a convergent sequence.
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Test convergence or divergence of the series

2 3 n
X X X +ons
AT AN AR S + -~ X>0
1223 34 n(n+1)

3@/ OR
22x3 x4
+— +..&. , x>0 a?l'

MO e T

Test the convergence of the series :

22X3 33x5 44X7
X + + + R , x>0

2 B
frz @fe & S Z(—1)"sin% sfREe
IR’

1.
Prove that the series Z(—1)"sma- is

conditionally convergent.

-1 / Unit-II
TR T B e g AT

State and prove boundeness theorem.
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(b) e fx) = {xsmx , x#0
0 , x=0

&g x = 0 R Wi vd smwerdaar @
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Examine continuity and differentiability of the

xsin1 , x=0
function f(x) = X
0 , x=0
at the piont x = 0.
3yar/ OR

afe f(x):f(0)+xf’(0)+xtzzf'(8x) @6

A9 S Pl SFefe x — 1, f(x) = 1 +

- (1 — x)5/2

If f(x):f(0)+)o"(0)+x—2f’(9x), then find

2

value of 6 when x — 1, f(x) = 1 + (1 — x)512
afe f 3R g wAEE g(x) 3R x R @@ &,
9 fog W x W @daa & @

(fog)'(x) = f'lg(x)].g'(x)
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If f and g are differentiable at @(x) and (5)
respectively. then fog is also differentiable at  * , (x+ y): sx-y)Z g
f v
x and (fog)'(x) = fa(x)]-g'() oz
gE-II1/ Unit-III '
as g ‘ "Z:f(UV)u=lz—2x‘/_f.‘=/:hen
N ( é, 5‘[‘ :
y show that
Xy =00} x: + ye
(x~ )gwxu njz =0
Determine y ~ v ( -0
hm00 _xy' - is equivalent to 5 =0
xyi={00) x< 4 y
(b) TR0y =c AMawe B x=y=2z® (b) @R x = r sinc cose y = ¢ see s
,,‘ = ~(xlogex) z = r cose A zvier
¢ Z) .
If x*y¥z% = ¢ then sh =y = AXY2) o ine
owthatat x = y = z, (re9)
>z .
= —ixlogex|
OX oy If x = r sind Ccose, ¥y = ¢ SNE SiNQ,
3Yal/ QR
p Z =1 COostt then show that
(@) afe 2z =1u v) y=,2
il K-y -y y=ya Slxvezy oo
S s - = 78N
E‘H?EP f& J{rd )
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Q. 4. (a)

(a)
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e st 2%:1 ¥ AT B FHEROT
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gl

Find equation of envelope of straight lines

X ) .

X Yoq when a™" = c™" where c is a
a b

constant.

u s ko s M & faaoer dite
el
u = sin x sin y sin (x +y)
Discuss maxima or minima of u, where
u = sin x sin y sin (x +vy)
3yar/ OR
wfige & ve 955 &1 Saa ve g gwet Al
2l

Show that evolute of g cycloid is any other

cycloid.

\

(7)
Pl

¢ (b)y TR x +y+z=a@, d@ x"y" 2P & TS

A 5d DIl

If x +y + z = a, then find maximum value of

XM yn zP.

sB1E-V / Unit-V
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Q.5 (a) fag Pfw f5:

E-E(
m+n

B(m.n) = e (mn >0)

Prove that :

B(m,n) = %(m,n >0)

(b) TEaiA B :

J" J"’W dx dy
o Jo 1+xi+y?

Evaluate :

JAI j\“liqvxz b—vd_¥ g_!——
o Jo 1+ x3+y°
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(a) HEaie A J"Uvzdxdydz el GHIGe

s & o P g0 ¥ ORag #

z=0,z=1,x2+y2=4 |

Evaluate ” J' 7 dx dy dz where integration
v

region V is a cylinder which i¢ bounded by

-

1

a3 V '

following surfaces z = 0, z = 1, X2 +y2=4

a X+2a
f(x,y)dx d
(b) FHTHEH L J‘W:(xy) y
&1 HH Falel|

Change the order of integration

a x+2a
- f
.[o IJ.—F-7 (xy)dxdy .
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