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Note/~: 
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Maximum Marks : 40 for Science, 53 for Arts 

,m~atcf;:fcfflA~~40, q;m~~53 

(I) Attempt five questions in all, Selecting one question from each Unit. 

~~-q#~W7wVlRm~ ~WfJTJ!Ri-.,;-~~t 

(2) All questions carry equal marks. 

~m-.,;-arc,,~t, 
(3) Write your roll number on question paper before start writing answers of questions. 

'JTR7'-.,;-6ff"(tmR-t17l!i"Jlf7-V:fW~~~~I 

UNIT-I/~- I V 

1. (a) Show that Hyper Monie Series : 

~~A~~m
~: 

I~=l~ +-½+__!_p + .... +....!....+ .... 

n 2 3 0 P 

(i) is convergent, when p > 1 

3lNmU t "'°' p > 1 

(ii) is divergent, when p !5: I 

~ t "'°' p !5: 1 

(b) Test the convergence of the following series. 

MA~3lf'RWJT~~~, 

1 + ~x + 3.6 x2 + 3.6.9 3 3.6.9.12 4 

7 7.10 X + ----x + 
7.10.13 7.10.13.16 .... 

(a) Show that the following series is conditionally 

~ 
convergent : 

>IGl~IO ~ fcfi ~ A ~ - ~'"-J 3lf\ffim t: 

.!:_ __ l_ + 1 

a a+x a+2x 
1 

---+ .... 
a+ 3x 

(b) Expand the following function in powe . rsenes · 

f(x) = log(l + x) 
· 

f.li;ifclf&a ~ cfiT tTld' R if~~ : 

f(x) = log(l + x) 
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, 3. 

4. 

(a) Find th · UNIT-21~ - 2 V 
e radius of t · t 

curva ure of the CYcloid x = a(8 + ein8), y = a(l - coe8) at any po1n 

(1) 8 ; (ii) 8 = ~ 
3· 

(1) 

~ x=a(0+sin0), y=a(l-cos0)~~~ (i)~ (ii) 0 = ; ~ qsficlT ~ cfiT ~ ~ 

~I LO 

(b) Show that the chord of curvature of the parabola is~ times the focal distance of the point ifit 

passes through the focus. 

~~<IIT~qITqsf;ffl~~<IIT~~ct>"t~~mcrrt ~~~~~i-, 

(a) Findthevalueofnif0=tne-r2t4ts h h 1 ~{rn °0) = 09 . 
/ UC t at r2 or ·or ot 

(b) 

~ 0=tne-r2t4t~fci; __!_ ~{ n 08) _ o0 ~ ~ =r~-=>=~I 
r 2 or r or - at ~. m n ..,,., ~"" 

_ -1( 2) If u - tan : then prove that : 

2 a2
u 2 a2u 2 a2: 

X --+ xy--+y --= 
ax2 axay ay2 

01 
. . 2N 

-sm2usm ~ 
LI) 

0 
r-1 

a2u a2u a2u 
x 2 -- + 2xy -- + y 2 -- = -sin2u sin2u 

ax2 axay ay2 

UNIT - 3 / ~ - 8 

5. (a) Find the asymptotes of the following curve : 

~ cJsfi cf>1 ~·HH-4-?ifqj ~~I 

(x-2y)2 (x-y)-4y(x-2y)-(8x+ 7y) =O 

(b) Show that the envelope of the straight line joining the extremities of a pair of semi conjugate 

· x2 Y2 x2 y2 1 
diameters of the ellipse 2 + 2 = 1 is the ellipse 2 + -b2 = -

2 
. 

a b a 

x2 y2 
+-= 

a2 b2 

1 - t, 
2 

~ 31~ ~i9.n:ftj¥11~1 ~ fuu ~ fl:R.fA cfR'fi ~ cfil 

N 
\.0 
LO 
0 
r-l 
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7. 



6. 

7. 

(a) 

(b) 

(a) 

Find the minimum value of the function u =:: x2- + y2 + z2 when xy + yz + zx = 3a2. 

~ u =x:2- + y2 + z2 <61 ~ 1tR ~ ~ ~ xy + yz + zx= 3a2 I 

Trace the curve x3 + y3 _ aaxy = 0. 

'qsfi' x3 + y3 
- 3axy = 0 <61 31:11-<s!U'f ~ I 

CJ') 

UNIT-4/@-4 V 
Lf) 

Prove that f3(m, n) = Im In 
Rm+ n) · 

~ ~ : f3(m, n) = Im In 
Rm+n) 

a 
H 

(b) Evaluate Jf J v x
2 

dxciydz where the region vis enclosed by the planes x= 0, Y = 0, z = O aod 

x+y+z=a. 

lffi~~ JJJvx2 dxdydz ~!$iv, offi x=0, y=0, z=Oo~x+y+z=a~NUs31"Tt°I 

8. (a) Change the order of integration in the following integral : 

J
4a J2& 
0 x2 / f (x, y)dxdy . 

/ 4a 

J
4a J2& 
0 x 2 I f (x, y)dxdy 

/ 4a 

(b) Find the mass of a circular plate of diameter a, where density at any point is k times its distance 

from a fixed point on the circumference. 

"a"~ q,1 ~ ~ <61 ~ ~ cfiU, ~ ~ ~ i:n: "'EFffcf ~ ~ i:n: ~ M IBR 

~ ~ ~ <61 k "TfT t° I 

UNIT-6/~- 6 

9. (a) Find the whole area of the curve. 

(b) 

cfsfi x½ + y½ = 8½ cfiT ~ ~ ~ cfiU I 

O') 
Show that the upper half arc of the cardioict',l\J= a(l + cos0) is bisected by the line 0 = !.,r. 

~ 3 
Lt) 

~ cfiU fcfi° cfilfi~ r = a(l + cos0) cfil =9 all'-f ,:ffq 00 0 = !_,r ~~mt l I ~~I 3 

1125/1175-11 3 P.T.O. 



! 10. (a) 

(b) 

1125/1175-11 

Find the volume of the solid generated by the revolution of the curve (a - x)y2 = a2x about its 

asYlllptote. 

qsifi' (a - x)y
2 
= a2

x cti1' ~ a:f,,fF@.f~ ~ ~ ~ ~ ~ ~ oTfr cfiT ~ ~ <liU 
1 

Find the surface of the solid formed by the revolution of the cardioid r = a(l + cos9) about the 

initial line. 

~awg r = a(l + cos8) ct,1 ~ ~ t-~SJ~~~ otfr cfiT ~ ~ <li'U I 

-o O o-

4 
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