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1. [>ìƒ¢Å ">åÎ[¹ t¡ºt¡ [ƒÚàì¤à¹¹ l¡üv¡¹ [ƒÚà : 1×6=6

Answer the following as directed :

(a) ƒåi¡à Î[ƒÅ ¹à[Å Î³à”z¹àº Ò’ìº, [ÎÒòt¡¹

When two vectors are parallel, their

(i) yû¡Wô¡ šè¹o Åè>¸
cross product is zero

(ii) l¡iô¡ šè¹o Åè>¸
dot product is zero
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(iii) yû¡Wô¡ šè¹o "à¹ç¡ l¡iô¡ šè¹o ƒåìÚài¡àÒü Åè>¸
cross product and dot product both 

are zero

(iv) *š¹¹ &i¡à* >ÒÚ
None of the above

( Ç¡‡ý¡ l¡üv¡¹ìi¡à ¤à[á l¡ü[º*¯à )

( Choose the correct answer )

(b) Î³ãA¡¹o (The equation)
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ëA¡à¯à ÒÚ (is called)

(i) Î³ÎŒ í¹[JA¡ "¯A¡º> Î³ãA¡¹o
homogeneous linear differential

equation

(ii) "Î³ÎŒ í¹[JA¡ "¯A¡º> Î³ãA¡¹o
non-homogeneous linear differen-

tial equation

(iii) Î³ÎŒ "à¹ç¡ "Î³ÎŒ í¹[JA¡ "¯A¡º> Î³ãA¡¹o
ƒåìÚài¡àÒü
both homogeneous and non-

homogeneous linear differential

equations

(iv) *š¹¹ &i¡à* >ÒÚ
None of the above

( Ç¡‡ý¡ l¡üv¡¹ìi¡à ¤à[á l¡ü[º*¯à )

( Choose the correct answer )
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(c) X-l¡üšà}Å¹ i¡A¢¡ t x y xxF yF= -  Qèo¢ãÚ³à> šƒà=¢
A¡oà¹ ¤àì¤ ëA¡à>J> t¡ºt¡ =àìA¡?

In which plane, the torque 

t x y xxF yF= -  of X-component corres-

ponds to rotation of the particle?

(i) ZX  t¡ºt¡
ZX plane

(ii) YZ  t¡ºt¡
YZ  plane

(iii) XY  t¡ºt¡
XY  plane

(iv) *š¹¹ &i¡à* >ÒÚ
None of the above

( Ç¡‡ý¡ l¡üv¡¹ìi¡à ¤à[á l¡ü[º*¯à )

( Choose the correct answer )

(d) N-A¡oà¹ šøoàºã &i¡à¹ ¤àì¤ ®¡¹ìA¡–ƒø¹ "¯Ñ‚à> ë®¡C¡¹
ÒÚ

Position vector of the centre of mass of a

system of N-particles is

m r
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( Ç¡‡ý¡ "=¤à "Ç¡‡ý¡ [>¹ê¡šo A¡¹à )

( State True or False )
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(e) ®¡¹¹ *š¹t¡ [>®¢¡¹ A¡¹à ëA¡àì>à &i¡à ¤Ññ¹ šºàÚ> ë¤K
[>®¢¡¹ A¡ì¹ &ì>îA¡

The escape velocity of a body depends

upon mass as

(i) m0

(ii) m1

(iii) m2

(iv) m3

( Ç¡‡ý¡ l¡üv¡¹ìi¡à ¤à[á l¡ü[º*¯à )

( Choose the correct answer )

(f) ÒüÚR¡¹ P¡oà}A¡¹ ³à[yA¡ Î³ãA¡¹o [ºJà¡ú

Write the dimensional formula of

coefficient of Young’s modulus.

2. t¡º¹ [™ ëA¡àì>à áÚi¡à šøÅ—¹ l¡üv¡¹ [ƒÚà : 2×6=12

Answer any six of the following questions :

(a) ëƒJå*¯à ë™ $ $ $ $ $ $i i j j k k´ = ´ = ´ = 0 "à¹ç¡ 
$ $ $ $ $i j j i k´ = - ´ = .

Show that $ $ $ $ $ $i i j j k k´ = ´ = ´ = 0 and 

$ $ $ $ $i j j i k´ = - ´ = .

(b) [>l¡üi¡>¹ [‡t¡ãÚ K[t¡Îèyìi¡à [ºJà "à¹ç¡ ÒüÚà¹ š¹à
1 [>l¡üi¡> ¤º¹ Î}`¡à [ƒÚà¡ú

State Newton’s second law of motion and 

define 1 newton force from it.
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(c) t¡ºt¡ [ƒÚà ³à>[¤ºàA¡¹ š¹à šõ[=¯ã¹ KØl¡ Q>Œ Ko>à
A¡¹à :

šõ[=¯ã¹ ¤¸àÎà‹¢ 6400 km

g = 980 cm/sec2

G = × ´ -6 66 10 8  CGS &A¡A¡

Calculate the mean density of earth from 

the following data :

Radius of earth 6400 km

g = 980 cm/sec2

G = × ´ -6 66 10 8  CGS unit

(d) Î¹º ëƒàº> K[t¡t¡ =A¡à šƒà=¢ A¡oà &i¡à¹ [™ ëA¡àì>à
Î³Út¡ Î¹o íÒìá y a t= +sin ( )w f . ëƒJå*¯à
ë™ ë¤K v "à¹ç¡ Œ¹o f  ¹à[\ ÒÚ 

w w2 2 2 2 4v f a+ = .

Displacement of a particle under simple

harmonic motion at any instant is 

y a t= +sin ( )w f . Show that the velocity

v and acceleration f  satisfy as 

w w2 2 2 2 4v f a+ = .

(e) ×A¡¹ Îèy "à¹ç¡ šÚá>¹ ">åšàt¡¹ Î}`¡à [ºJà¡ú

Write Hooke’s law and definition of

Poisson’s ratio.

(f) šø[t¡W¡àš "à¹ç¡ [¤Aõ¡[t¡ [A¡, [ºJà¡ú

State stress and strain.
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(g) "àìš[Û¡A¡t¡à¤àƒ¹ [¤ìÅÈ Ñ¬ãA¡à™¢ìA¡Òüi¡à [ºJà¡ú

State the postulates of special theory of

relativity.

3. (a) šøÎU šøoàºã [A¡? l¡üƒàÒ¹o [ƒÚà¡ú \Øl¡ šøÎU "à¹ç¡ "\Øl¡ 
šøÎU šøoàºã¹ Î}`¡à [ƒÚà¡ú 1+1+2=4

What is frame of reference? Give

examples. Define inertial and non-

inertial frame of reference.

(b) N-A¡oà šøoàºã¹ ®¡¹ìA¡–ƒø¹ ¤àì¤ "¯Ñ‚à> ë®¡C¡¹ "à¹ç¡
Ñ‚à>à}A¡ l¡ü[º*¯à¡ú 4

Find the position vector and coordinates

of the centre of mass of a system of

N-particles.

4. (a) ëA¡ï[oA¡ ®¡¹ì¤K¹ Î}¹Û¡oÅãºt¡à Îèyìi¡à "àìºàW¡>à
A¡¹à¡ú 3

Discuss the law of conservation of

angular momentum.

(b) *\>Åãºt¡à [A¡? W¡³åîA¡ ¤o¢>à A¡¹à¡ú 1+3=4

What is weightlessness? Explain briefly.

(c) Î¹º ëƒàº> K[t¡ [A¡? Î¹º ëƒàº> K[t¡t¡ =A¡à A¡oà
&i¡à¹ ¤àì¤ K[t¡Å[v¡û¡¹ šøA¡àÅ¹à[Å Îà¤¸Ñz A¡¹à¡ú 1+3=4

What is simple harmonic motion?

Deduce an expression for kinetic energy

of a particle under simple harmonic

motion.

16-21/316 ( Continued )



( 7 )

5. (a) [Ñ‚[t¡Ñ‚àšA¡t¡à [A¡? [Ñ‚[t¡Ñ‚àšA¡t¡à¹ ëÛ¡yt¡ ÒüÚR¡¹
P¡oà}A¡ (Y), ƒõØn¡t¡à P¡oà}A¡ (h) "à¹ç¡ šÚá>¹ ">åšàt¡
(s)-¹ ³à\t¡ Î´¬Þê¡ Ñ‚àš> A¡¹à¡ú 1+4=5

What is elasticity? Establish a relation

between Young’s modulus (Y ), modulus

of rigidity (h) and Poisson ratio (s) under

elasticity.

(b) "àìš[Û¡A¡t¡à¤àƒ¹ [¤ìÅÈ Îèyt¡ íƒQ¢¸ Î}ìA¡àW¡> "à¹ç¡
Î³Ú [¤Ñzõ[t¡¹ ¤¸àJ¸à A¡¹à¡ú 5

Explain length contraction and time

dilation under special theory of

relativity.

6. [>ì³—àv¡û¡ "¯A¡º Î³ãA¡¹oÎ³èÒ¹ [™ ëA¡àì>à ƒåi¡à¹ Î³à‹à> A¡¹à :
3×2=6

Solve any two of the following differential

equations :

(i) 4 4 0
2

2

d y

dx

dy

dx
y+ + =

(ii)
d y

dx

dy

dx
y e x

2

2

34 4- + =

(iii)
d y

dx

d y
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d y
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4
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