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AP-465 

B.Sc. (Part-II) Semester -IV Examination 

MATHEMATICS 

(Mechanics) 

Paper - VIII 

Time : Three Hours] 	 [Maximum Marks : 60 

Note :— 

(1) Question 1 is compulsory and attempt this 

question once only. 

(2) Solve one question from each Unit. 

1. (A) Choose the correct alternative : 

(1) The resultant of two non-parallel forces and a 

couple in a plane always reduce to : 

(a) A single force 

(b) A couple 

(c) Two forces 

(d) None of these 	 1 

(2) The axis of the catenary is : 

(a) The line OY (i.e. Y-axis) 

(b) The line OX (i.e. X-axis) 

(c) The line OZ (i.e. Z-axis) 

(d) None of these 
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(3) The maximum range for a given projectile is 

possible only when the angle of projection is : 

(a) 0° 

(b) 30° 

(c) 45° 

(d) 60° 	
1 

	

(4) A particle 	moving in a space has 	degrees 
of freedom : 

(a) Zero 

(b) One 

(c) Two 

(d) Three 	
1 

(5) For a particle moving under a central force 

such that v = kr'', the Virial theorem reduces 
to : 

(a) ZT (n +1)V 

(b) ZT=nV 

(c) ZT (n —1)V 

(d) None 	of these 	 1  

(b) Prove that for a system moving in a finite region of 
space with finite velocity, the time average of kinetic 
energy is equal to the virial of the system. 5 

11. (c) Show that for a central force field F, the path of the 
particle is : 

d`u 	(n.,/ 
d92 u  Vh2u 

(d) Show that if a particle describes a circular orbit 
under the influence of an attractive central force directed 
towards point on the circle, then the force varies as 
the inverse fifth power of the distance. 5 

5 
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Find the tangential and normal components of velocity 
and acceleration of a moving particle in a plane 
curve. 	 5 

A particle is thrown over a triangle from one end of 
the horizontal base. If a and [3 are the base angles, 
and 0 the angle of projection, show that : 

tan 0 = tan a + tan 0. 	 5 

(d) If R be the horizontal range of a particle and fl is 
the greatest height, then prove that the initial speed 
is : 

-1/2 

2gH6H 
H+ 

R2 	
5 

UNIT—IV 

Discuss the motion of a particle in a plane by using 
polar coordinates, 

Construct a Lagrangian for a spherical pendulum 
and then obtained the Lagrange's equation of motion. 

5 

9. (c) Show that the shortest distance between two points 
in a plane is a straight line. 	 5 

(d) State and prove D' Alembert Principle. 	5 

UNIT—V 

10. (a) Define areal velocity. Prove that in a central force 
field the areal velocity is conserved. 	2+3 
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(6) If two forces P and Q are perpendicular then 

their resultant is equal to : 

(a) 0 

(b) P Q 

(c) P  — Q  
(d) Vp2 + Q2 	 1 

(7) Two equal unlike parallel forces whose lines of 
action are , not same forms a : 

(a) Resultant force 

(b) Couple 

(c) Single force as a couple 

(d) None of these 	 1 

(8) The lowest point C of the uniform catenary is 
known as : 

(a) Centre 

(b) Vertex 

(c) Focus 

(d) None of these 	 1 

If a particle is projected with initial velocity u, 
• 

angle of projection a then u
2 
 sln`

•-)  
a  is a : 

(a) Time off light 
	 g 

(b) Maximum height 

(c) Horizontal range 

(d) None of these 	 1 
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(10) The transverse component of acceleration of a 

moving particle in a circular path of radius a 
is : 

(a) a 

(b) a0 

(c) a2 0 
(d) a2 **0  . 

	

	 1 

UNIT—I 

2. (a) State and prove the Lami's theorem. 	1+4 

(b) The moments of a system of forces (not in equilibrium) 
acting on a rigid body in one plane about three collinear 
Points A, B, C in the plane are GI, G2, G3. Prove 
that G I  • BC + G2  • CA + G3  • AB = O. 5 

3. (c) Three forces fo, Q, fi 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. 	 5 

(d) A uniform beam of length 29 rests in equilibrium 
against a smooth vertical wall and upon a peg at a 
distance b from the wall, show that the inclination of 

ill"  
the beam to the vertical is sin -I —a 	 5 
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UNIT—II 
4. (a) Prove that the necessary and sufficient condition that 

a rigid body acted upon by a system of coplanar 
forces be in equillibrium is that the sum of the virtual 
work done by the forces in any small displacement 
consistent with the geometrical condition of the system 
is zero. 	 5 

(b) Five weightless rods of equal length are joined together 
so as to form a rhombus ABCD with one diagonal 
BD. If a weight W be attached to C and the system 
be suspended from A, show that there is a thrust in 
BD equal to W/ 1A . 5 

5 (c) A uniform chain of length 1, is to be suspended from 
two points A and B, in the same horizontal line so 
that either terminal tension is n times at the lowest 
point. Show that the span AB must be 

(n 2  —1) 
log + 

 11 	—1)] 
1 

5 

(d) If T is the tension at any point P of a catenary and 
To  that at the lowest point C, then show that 
T2  — Toe = W2, where W is the weight of the arc CP 
of the catenary. 5 

UNIT III 

6. (a) A particle is constrained to move along the equiangular 
spiral r = aeb° so that radius vector moves with constant 
angular velocity w. Find the velocity and acceleration 
components. 5 
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