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The figures in the margin indicate full marks

for the questions

Answer five questions, taking one from each Unit

Keep two separate answer-books for Algebra—II

and Dynamics

( Algebra—II )

UNIT—I

1. (a) What do you mean by an Abelian
group? Give one example each of (i) an
Abelian group and (ii) a non-Abelian
group. 1+2+2=5
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(b) Show that the set { , , }1 2w w , where w is

an imaginary cube root of unity, is a

group with respect to multiplication. 4

(c) Prove that the identity element in a

group is unique. 3

(d) Let a and b be elements of a group G.

Show that ( )ab b a- - -=1 1 1. 3

2. (a) Prove that a non-empty subset H of a

group G is a subgroup of G if and only if 

a b H ab H, Î Þ Î-1 . 5

(b) Prove that every group of prime order is

cyclic. 3

(c) Prove that the order of an element of a

group is same as that of its inverse. 3

(d) Prove that any two right cosets of a

subgroup H of a group G are either

disjoint or identical. 4

UNIT—II

3. (a) Solve the equation

x x x x4 3 25 49 78 0- + + - =

if one root is 3 2- i. 3
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(b) a, b, g are the roots of the equation

x px q3 0+ + =

Find the value of 
1

b g a+ -
å  in terms of

the coefficients. 3

(c) Remove the second term of the equation

2 18 3 7 03 2x x x- + + = 4

(d) Solve the equation x x3 9 28 0- + =  by

Cardan’s method. 5

4. (a) If the roots of the equation

x px qx r3 2 0- + - =

are in GP, then prove that p r q3 3= . 3

(b) Reduce the following equation to first

class reciprocal equation of even degree

and solve : 5

       6 41 97 97 41 6 05 4 3 2x x x x x- + - + - =

(c) Solve the equation x x x9 5 4 1 0+ - - =

by De Moivre’s theorem. 5

(d) Simplify : 2

(cos sin )

(cos sin )

3 3

5 5

5

3

q q

q q

-

-

i

i
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( Dynamics )

UNIT—III

5. (a) A particle moves in a straight line

towards the centre of a force with an

acceleration 
m

( )distance 3
 starting from

rest at a distance a from the centre of

the force. Show that the time of

reaching a point at a distance b from

the centre of force is a
a b2 2-

m
 and that 

its velocity then is 
m ( )a b

ab

2 2-
. Also

show that the time to descent to the

centre is 
a2

m
. 6+2+2=10

(b) A particle is moving in an SHM of

amplitude a. Find the new amplitude

if the velocity were doubled when the

particle is at a distance 
a

2
 from the

centre, the period remaining unaltered. 5

6. (a) If two equal spheres, which are perfectly 

elastic impinge at right angles, then

show that their direction after the

impact will also be at right angles. 5
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(b) Two spheres of masses M and m impinge
directly when moving in opposite
directions with velocities u and v
respectively. If the sphere m is brought
to rest by collision, then show that

v m eM M e u( ) ( )- = +1

where e being the coefficient of
restitution. 3

(c) If h be the height due to the velocity v at 
the earth’s surface when its attraction is 
supposed to be constant and H be the
corresponding height when the variation
of gravity is taken into account, then
prove that

1 1 1

h H r
- =

where r is the radius of the earth. 7

UNIT—IV

7. (a) A ball is projected so as to just clear
two walls, the first of height a at a
distance b from the point of projection O
and the second is of height b at a
distance a from O. Show that the range
on the horizontal plane is

a ab b

a b

2 2+ +

+

and the angle of projection exceeds 

tan -1 3. 5+3=8
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(b) The fluid resistance offered to the

motion of a ship is given by R av bv= + 2 , 

where a and b are constants and v is

the velocity. The propulsion of a ship

weighing w is stopped at the instant 

v v= 0 . Show that the distance the ship

will move before coming to rest is

w

bg

bv

a
log 1 0+

æ

è
ç

ö

ø
÷ 7

8. (a) A particle of mass m is falling under the

influence of gravity through a medium

whose resistance equals m times the

velocity. If the particle is released from

rest, then show that the distance fallen

through in time t is

gm
e

t

m

t
m

2

2
1

m

mm
-

- +
ì
í
î

ü
ý
þ

8

(b) Show that the least velocity with which

the body can be projected to have a

horizontal range R is gR metre per

second and the greatest height attained

in this case is 
R

4
 metre. 4+3=7

22D/703 ( Continued )



( 7 )

UNIT—V

9. (a) A point moves in a curve so that its

tangential and normal accelerations are

equal and the angular velocity of the

tangent is constant. Find its path. 4

(b) The velocities of a particle along and

perpendicular to the radius vector from

a fixed origin are lr  and mq. Show that

the acceleration along and perpendicular

to the radius vector are

  l
m q2

2 2

r
r

-  and mq l
m

+æ
è
ç

ö
ø
÷

r
2+2=4

(c) A particle is projected from the lowest

point of a vertical circle with velocity

just sufficient to carry it to the highest

point. Find when and where the particle 

will leave the circle. 7

10. (a) A gun of mass M fires a shell of mass m

horizontally and the energy of explosion

is such as would be sufficient to project

the shell vertically to a height h. Prove

that the velocity of recoil is

2 2
1
2m gh

M M m( )+

ì
í
î

ü
ý
þ

5
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(b) A particle slides from rest down the arc

of a smooth cycloid whose axis is

vertical and vertex lowest. Prove that

the time occupied in falling down the

first half of the vertical height is equal to 

the time of falling down the second half. 7

(c) What do you mean by the kinetic energy 

of a moving particle? Show that KE of

a particle of mass m moving with a

velocity v is 
1

2

2mv . 1+2=3

H H H
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