
Full Marks: 100 

Time : 3 hours 

- 2) - Ma tb (_2-=--) ---

The questions are of equal value 

swer eight questions, selecting at least 

two from each Group 

Group-A 
qt • J < 

1 1 
- --

ym + Y m =2x· 

then prove that 

( x
2 

-l)Yn+2 + (2n + 1) xyn+I -(n
2 

- m
2
)Yn = 0 

(b) If 
x2 + y2 

�- /-u =tan-
1 

x-y , x,t,y 

� �°'-°'-\.\ then show that 

ou B·u 
x-+Y-==sin2u 

ax ay ---- -
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- -2. (<r} Evaluate = 

r . l' 1 1 ) . 
xl!:a X2 ---sin.:·j 

. md the equ�tion of th� tangent at .(b} p-· 

( � Y ) ta -the ellipse 

m the Cartesi fi. ntiula for rad; · · a. fa) F' d 
of curvature. 

an · 0 · 
ms 

(b) Firttl. tbqse asymptotes of the folloWing 
curve_ which are parallel to the 

��clji,a,te """' x'y' .a2(X
2
' + y'). 

��f'Prove that 

lim. [.!. 1 1 l] 
ri-�-x n +

. -.-. + �+ ···+- == log 3 
n.+l n+2 3n 

{b) Integrate 

J sins x-dx 

5- (o.) Prove that 

J/8(231) 

I i
t/2 

o sin.4 x.cos2 � dx �� 32 

(Continued)' 

(b)· 1�va1,;o.tc 
· i1 Jo lx -(1)1'r (b - 14':)" clx 

m at1,d 1'l being positi'Vt integer. 

ti, Find thO surface of the solid gener,.ted by 

· · - . ·. . . .· 
3 t and 

the revaloa.tion of tbe curVe x ;::. Q cos 

y = a sin:i t about the x�axiS-

(b)· Solve : 

x( X - Y) dy + y4 d.'< ;= 0 

8, (aJ so1ve � 

(l + y2
) ax=-( ta"tl·-i y- xJ dy 

(b) Sqlve ; 

y => px + ap ( 1 - p }: 

9. (a) Find the orthogonal trajectory •of 

, :a: a ( 1 + cos 0 ). 

J/8(231) 
rrum Over) 
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fb} Solve the .equption : 

fb) If 

(D 3 -D 2 -4D -t- 4).!/� e 

Group-B 

r ;:;.aent + b:e-nt 

:t� 

where a and fi are constant vectors, 
then shqw that 

d2-
_!. -n.2r c=:. o 
dt2 

ll r.a.t If d1i - - d. db - b- th.· .h • 11,.,. · --. .::: rxa an· -= rx . en s ow dt . dt . ' 
-that 

d (axbJ==rx-(iixb} dt . . . . 

{b) JI i =xi+ y J + zk, then prove that 
V rn = nr"-2r. 

J/8(231) (Continued) 

(.I 

12. (rJ/ Prcwc thitl 

dN (fi ;,(ii)-:. b ·curl a - a ,cud b 

{b) Ppove thnt 

.cu·r1 gr� $ � o 

Group-c 

13. State and prove the principle of �·al 
work for a system o.f coplariar forces act;.ng 
at different _points of a ngid body. 

14. &how that- � system of cqplanar forces 
acting in one pb,me at different porots of a 
rigid. body can be reduced to a single force 
th.tough only given point and a single 
q)Up}e. 

15. (a] Show that if a particle is acted on by a 
con:se .rvative system of force and be in 

, - motion, then the sum of the kinetic and 
p.otential energies of the particle 
remains constant. 

J/8(231) (Turn Over) 
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( 6 , 

• ht line with (b) A particle move in a strf)J.g · . · n 
· · 

. J starting frotn constant accelerat,1011 ' 
. . . . . . . ;tll a velQcity u same· point m the ime ,v1 

to discuss the motion, 

16· (a) A Point in a straight line with s_HM has 
· 1 · d 1,.,,.n its. distances. ·ve oc1ties Vi an• v�. WP"''� · · · 

from the centre are xi and .X2, Show 

that the period of :motion is 

(b) A Particle is  suspend'ed ·from a fixed 
point by :;in elastic string; ·10 discuss 
the tnotion. 

17. (a} The vel'ociµes of .a particle along and 
perpendicµlar to the .r.adius from a fixed 
origih are AT a11d µ8; find the path and 
show that the acceleration along and 
perpendic.u1ar to the radius vector, are 

J/8(231) (Corttinueci) 

17 I 

. so 
(o) A particle moves in 8- plane curVe�al 

th�t jtS tangential and no• . tar 
accelerfltJdna are equal_ and the an�

iPd 
velocity .of th:e tangent 1� canst.Wt. 
the curve, 

..... 
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