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F-3245

B.A. (Part - II) Examination, 2022
(Old/New Course)
Mathematics
PAPER THIRD
(Mechanics)

Time : Three Hours] [Maximum Marks:50

 


Note :Attempt any two parts for each question. All
questions carry equal marks.

1 / Unit - 1

1. (a) x + y = 1,  y - x = 1,  y = 2
P, Q, R

P.T.O.
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

Three forces P, Q, R  act along the sides of the
triangle formed by the lines  x + y = 1,  y - x = 1,  y
= 2. Find the equation of the line of action of their
resultant.

(b) AB AC 
2b A a 

2  

3bsin a cos .

Two equal uniform rods AB and AC, each of
length 2b, are freely joined at A and rest on a.
Smooth vertical circle of radius a. Show that if
2  be the agle between them, then

3bsin a cos

(c) 

b 

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2 2 b 5b 5 . log
b 5

A uniform string of length 25 feet, hanged be-
tween two points at the same horizontal place in
such a way that its maximum tension should not
exceed from the weight of string of length b.
Show that its greatest span is:

2 2 b 5b 5 . log
b 5

2 / Unit - 2

2. (a) 

x y z
l m n




Equal forces act along the co-ordinate axes
and the straight line

x y z
l m n

P.T.O.
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Find equation of central axis of this system of
forces.

(b) 



Prove that wrench may be resolved into two
wrenches, whose axes intersect at right angles,
in an infinite number of ways.

(c)  ( X, Y, Z, L, M, N)     
0x y z 

Find the null point of the plane 0x y z  for
the dyname ( X, Y, Z, L, M, N).

3 / Unit - 3

3. (a)  'a'   T    
x V 


V2 T2  = 4z (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
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given by the relation.

V2 T2  = 4z (a2 - x2)

(b) P, O 

r Ge  O 

P 

A point P moves along an equiangular spiral

r Ge  with constant angular velocity about O,
where O is the pole of the equiangular spiral. Find
radial and transverse accelerations of P.

(c) 


8
5
u
g

u 

The range of a projectile on a horizontal plane is
3 times the greatest height attained. Show that

the time of height is 
8
5
u
g ,  where u us the velocity

of projection.
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4 / Unit - 4

4. (a) 
e 



 (3 )
(1 )
e e

e


 A body is describing an ellipse of eccentricity e
under the action of a force tending to a focus and
when at the nearer apse and centre of force is
transferred to the other focus. Prove that the ec-

centricity of the new orbit is 
(3 )
(1 )
e e

e .

(b) v  
 s   

s 
2

2 2
v c
s c 



A particle moves on a curve with constant veloc-
ity v, for which s and vanish simultaneously. If
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the acceleration at any point s be 
2

2 2
v c
s c

Then

prove that the curve is catenary.

(c) 



A particle sides down a rough curve in a vertical
plane under gravity, to discuss the motion.

5 / Unit - 5

5. (a) V  
 
 k t  
v s


k tv Ve 

(1 )k tVs 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).

P.T.O.

[8]
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Show that the velocity v after a time t and the
distance traversed s in that time are given by:

k tv Ve and

(1 )k tVs e
k

(b) 
 

t 

1 1
2

Mgt
M t

A spherical drop of liquid falling freely in a vapour
acquires mass by condensation  at a constant
rate . Show that the velocity after falling from
rest in time t is

1 1
2

Mgt
M t

(c)         




[9]
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If a particle moves in three dimensions, then find
the acceleration of the particle in terms of Carte-
sians co-ordinates.


