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B.Sc. Part II

MATHEMATICS
Paper III

[Mechanics]

Time : Three Hours ] [ Maximum Marks : 50

Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

Section ‘A’

Answer the following very short answer type

questions in one or two sentences. 1 × 10 = 10

1.

Write the statement of Lamis theorem.

2.

Write a principal of work for a system of coplanar

forces acting at different points of a rigid body.

3.

Define screw and wrenches.

4.

To write the condition in order that a general system

of forces in space should reduce to a single force.

5.

What time taken by the projectile to reach the heighest

point ?

6.

Define period of Motion.
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7.

Write the statement of the principle of conservation

of energy.

8.

Write the formula to find components of velocity of

a particle moving along a plane curve in tangential and

normal directions.

9.

If a particle moves in three dimensions then to write

the formula to find the acceleration of a particle in

terms of cartesion co-ordinates.

10.

Write the Cartesion equation of the common catenary.

Section ‘B’

Answer the following short answer type questions.

3 × 5 = 15

1. a b 

 2 

tan  = tan
b a

b a






A beam whose centre of gravity divides it into two

portions a and b is placed inside a smooth sphere;

show that, if  be its inclination to the horizon in the

position of equilibrium and 2 be the angle subtended

by the beam at the centre of the sphere, then show that

tan  = tan
b a

b a






Or

w 

w 

4w 
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A square frame work formed of uniform heavy rods

of equal weight w jointed together is hung up by one

corner. A weight w is suspended from each of the

three lower corners and the shape of the square is

preserved by a light rod along the horizontal diagonal.

Prove that its thurst is 4w.

2. P Q 

Q2 : P2 

If P and Q be two non-intersecting forces whose

direction are perpendicular, show that the ratio of

distances of the central axes from their lines of action

are Q2 : P2.

Or

(X, Y, Z, L, M, N) x + y + z =

0 

Find the null point of the plane x + y + z = 0 for the

dyname (X, Y, Z, L, M, N).

3.

For a given velocity of projection the maximum range

down an inclined plane is three times the range up the

inclined plane. Find the inclination of the plane to the

horizon.

Or

‘a’ T 

x v 

v2T2 = 4 (a2 – x2)

Show that in a S.H.M. of amplitude ‘a’ and period T,

the velocity v at a distance x from the centre is given

by the relation

v2T2 = 4 (a2 – x2)

4.

To find the differential equation of central orbit in

pedal form.

Or

v1 v2 

(1 – e)v1 = (1 + e)v2

Code No. : BS-260Code No. : BS-260

P. T. O.



If v1 and v2 are the linear velocities of a planet when

it is respectively nearest and forthest from the sun,

prove that

(1 – e)v1 = (1 + e)v2

5. V 

k t 

v s 

v = Ve–kt s = (1 )ktV
e

k


A particle is projected with velocity V along a smooth

horizontal plane in a resisting medium whose

resistance per unit mass is k (velocity). Show that the

velocity v after a time t and the distance travelled s in

that time are given by

v = Ve–kt and s = (1 )ktV
e

k


Or

 

u 

y + ax = b log x 

If a particle be projected with a velocity u at an angle

 to the horizon in a medium whose resistance varies

as the velocity of the particle. Show that the equation

of the trajector can, by a proper choice of axes, by

put in form y + ax = b log x.

Section ‘C’

Answer the following long answer type questions.

5 × 5 = 25

1. 3P, 7P 5P ABC 

AB, BC CA 

Forces equal to 3P, 7P, 5P act along the sides AB, BC

and CA of an equilateral triangle ABC; find the

magnitude, direction and line of action of the resultant.
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Or

2a 

  ( > ) 

 

tan  = 
1

(cot cot )
2

  

A heavy uniform rod of length 2a, rests with its ends

in contact with two smooth inclined planes of

inclination  and  ( > ) to the horizon. If  be the

inclination of the rod to the horizon, prove by the

principle of virtual work, that

tan  = 
1

(cot cot )
2

  

2.
x y z

l m n

   
 

Equal forces act along the co-ordinates axes and along

the straight line x y z

l m n

   
  .

Or

lx + my + nz = 1 

To find the zero deflection position of the plane lx +

my + nz = 1.

3. m 

l 

n 

2 24

g
l

n




A mass m hangs from a fixed point by a light string

and is given a small vertical oscillation. If l be the

length of the string in equilibrium position and n the

number of oscillations per second show that the natural

length of the string is

2 2
·

4

g
l

n




Code No. : BS-260Code No. : BS-260

P. T. O.



Or

50

25 

(g = 981 2)

Find the velocity and direction of projection of a shot

which passes in a horizontal direction just over the

top of a wall which is 50 metres off and 25 metres

heigh (g = 981 cm/s2)

4. P r = ae cot  

O 

OP P 

OP 

A point P describes an equiangular spiral r = ae cot 

with constant angular velocity about the pole O. Show

that the acceleration varies as OP and it is in a direction

making with the tangent at P the same constant angle

that OP makes.

Or

2( 1)
a

e
V

 


a 

V  

A particle is projected along the inner surface of a

rough sphere and is acted on by no forces; show that

it will return to the point of projection at the end of

time 2( 1)
a

e
V

 


, where a is the radius of the sphere,

V is the velocity of projection and  is the coefficient

of friction.

5.

= mk n 

A particle is moving under gravity in a medium, whose

resistance = mk (velocity)n ; to find the motion.
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Or

c 

t 

1
1

2

M
gt

M ct
   

M 

A spherical drop of liquid falling freely in a vapour

acquires mass by condensation at a constant rate c

show that the velocity after falling from rest in time

t is

1
1

2

M
gt

M ct
   

Where M is the initial mass of the drop.

d 
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