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Instructions to Cundidates:

Atterupt overall 5 questions, selecting one questionfrom each unit. All questiotts

carry equal marks.

a)

b)

tf a is a constant vector, show that v (" ;)= (, o); * i *(o , ;)
Show that r=Qxy+z')i*-r' 1+32'rt is a conservative field- Find

potential and also the work done in moving a particle from (1,

(3, 1, 4).

(6)

its scalar

-2, l) to
(6)

OR

l.

j

a)

b)

Find the values of the constant n for which the vector r'' r

i) irrotational ii) solenoiflar. (,-=ri * y i *, t)
Find the work done in moving a particle once round
xy-plane, if the circle has centre at the origin and radius

1S

a circle
3 units

(6)

Cinth
and if the

(6)force field is given by F =(z*- y- r)? +(x+ y - L')i *$x-z + 4r\i

a) A firm manufacturing two types of electric items A and B can make a profit o
Rs 20 per unit ofA and Rs 30 per unit of B. Each unit ofA requires 3 motors

and 4 transformers while each unit of B requires 2 and 4 respectively. The

supply of these per month is 210 and 300 respectively. Type B also requires

a voltage stabiiizer which has a supply restricted to 65 units per rnonth.

Formulate the L.P.P. for maximum profit and solve it graphically. (6)

b) Solve the L.P.P.

Minimize z =xt-3xr+2xs

s. t. 3x, -x., +2x. <7

- 2x, + 4x, <12

4\+3x"+8x.,(10

and (6)4, 4, \ >-0'
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., a) Solvethefollo@
{6)

Minirnize z =2x,-t3x"

S.t. x, * x. t{

and

6x, +2-r, ) 8

x, +5x, )4

x,<3

x.(3

ri,4 >0

b) Solve the L.P.P.

Maximize z:3xt+5x, +4x.

(6)

s.t. 2x, +3x, <8

21, +5x.. <10

3xr+2x,+4x. <15

{, 4, t >0.and

3" A particle moves in a catenary tr="tanr4) and the dirrcction of its u.."1;;;
at any point makes equal angles with the tangent and the norynal to the path
at the point. If the speed at the vertex (yr=0) be er show, that the velocitru and

acceleration at any other point are given by d wd
.la\- ) ),,,

- 
u- en"

c
(6)

{6)

b) Show that the time of descent to the centre of force, the force 
'ary,inginversely as the square of the distance fiom the centre, through the first half

of its initial distance is to that through the last half as (o*z):{tr_2\

i

OR
a)

b)

If the radial and transverse r"lo"id",
each other and this hotrds for accelerations also, prove that its velocity rx..,ili
vary as sorne power of the radius vector. {6)
A particle is perfoming a s.H.M. of period T about a centre o and it passes
through a point P (OP:6) with r.elocity v in the direction Op. prove that the

time which elapses before its retur T 
''{'ln to P i5 -Lan-'\2rb ) (6i

/?\
\&,,
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4. Show that a pafticle projected upwards with a velocity U in a
resistance varies as the square of the velocity, will return

medium whose
to the point o

(6)
UV

projection with a velocity @V, where V is the terminal velocitv.

b) If the maximum and minimum speeds of a train on a track of radius r are u

and v respectively, show that if the rail is banked up to an angle p given by

^ ?/t +1,'
tan lJ =*;lll-, then the lateral thrust of the fastest train is equal to the lateraltgr
thrust of the slowest one, assuming their weights to be equal. (6)

4"

5.

OR
a) A pafiicle is projected in a ium whose resistance is proporlional to the

cube of the velocity and no other force acts on the particle. While the
velocity diminishes frorn v, to tt,and the particle traverses a distance d in

time /, show' that 4 = 
2u'" 

't vt+v) (6)

b) A particle is hanging from a fixed point by a light cord one metre long ancl is

started moving with an initial horizontal velocity such that the chord slackens

5
when the parlicle is 5 metres above

through u,hich itwill furtherrise.

the lowest point. Find the distance

(6)

Solve the following differential equations.

. dy 3.v+2x+4
t) A= 4x+6t,+5'

ii) (ylogx- r)ydx=xdy.

dot, a ,iU) 
dl -n '-l=coshrff.

(s)

(4)

(s)

OR
Solve the following differential equations -

t) (,*r')dx=(tan-' y-x)dy.

ii) (l +xy)1,dx+(1--r7)xd.y=0.

d= r,lu) *: +al, =xsln -r.

(3)

(4)

(s)
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