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Candidates are required to give their answers in
theirown words as faras pracﬁcabfé.

The questions are of equal value.

Answer eight questions, selecting
at least one from each Group.

Group -A

1. (a) State and prove leibnitz's theorem to find the

nth derivative of a product of two functions.

' | - du
b) Ifu=cos - 2t¥_ ou

W otu=0
yay‘zmu—.
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2. (gr State and prove Mgciaurin's series:

y Evaluate :

lim -

. X ‘
xo 2 (sin x)'%"

(a) Find thelength of subtangent and subnormal

to the curve y = f(x) .and show that.

2
Sub tangent (lengthoftan gent}
Sub normal | lengthofnormal

(b) Find the radius of curvature of a curve in

pedal form.

(a) Find the limit when n — o of the series

1t n? n’ 1
— 3 + 3 grrrres -+ —_—
n (n+1)°> (n+2) 8n
-7
— m
(b) If I, = | cos™x cosnx dx, show that
0
m

= | .
m, N m-n m-nn+1
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\/Flnd the area of the loop of the curve

@ 2L xy=y
x (¢ +y?) = a(x2 V). L *¥ax Y

g; (a) Sul;.re any one of the following differential

6. (@) If H=an_1 e~ dx,, then show that equation : 2
° - () y=2px+p
2 -
[(n) = (n—1) (n—2)--3.2.1 [(7) and [(7) =1. (i} y=px+p=—p-Wherep= g,
2 ) Evaluate [ll; u* v wdu dvdwwhere Ris 2 ES (b) Find the orthogonal trajectories of the curve
= ’ : 2,.2 =
2 the regionu“+v <1, 0<w< 1. ﬁ § r= a0,
fT &~ Sclve any two of the following differential fj f—, o Solve any two of i_he follq\juing differential
g equations : ~ | ‘ § % equations :
] dy : : dzy
2. 20y _ 2 o 2
g (@) (x+y)" 5. =2 } S S @ —5 2 —y= costl
| '  d?y . X,
2_A by —5+4y=sin3x+e +x
D V) o =29 | . ®) G2t
0= L
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Group -B

19~ (2) Define scalar product of three vectors and
show that the scalar triple product
a - (B x &) equals the volume of the
parallelopiped formed by the three vectors
originating from a common point.

(} Prove that :
@ +V, B +T,¢+2]=23 P, )

11. (a) Show that the necessary and sufficient
condition for the vector function & (1) to have

aldﬁ
constant magnitude is a- -d— 0.
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1
(b) I3 =fT +(32 -2y + [Et—;]?, then find

da

= 1.
ot when t

12. (@) If ¢ and 3° are continuously differentiable
scalor and vector point functions
respectively, then prove that curl

©3) =6 (curl @)+ (grad ¢) x 3
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(b) Prove that:
~ curl (grad ¢)=0
 Group ~-C
13. ,(éj lObtain the general condition of equilibriur_n of
a system of forces acting in one plane upon a
rigid body. .
(b) Show that any system of forces, acting in

one plane upon a rigid body can be reduced

to either a single force or a single couple.

14. (a} State and prove the principle of virtual work

for any system of forces in one plane.
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(b) Six equal rods AB, BC, CD, DE, EF and
FA are each of weight W and are freely
joined at their extremities so as to form
a hexagon; the rod AB is fixed in horizontal
position and the middle points of AB and

| IfJE are joined by a string; prove that its

tension is 3W. .
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15. A partigle moves is a straight line OA starting
from rest at A and moving with an acceleration

which is always directed towards O and varies as
the di_stanc':e from O, discuss the motion.

16. Obtain the tangential and normal components of
velocity and acceleration of a particle moving
along a curve in a plane.

*
Q*Q
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