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1. t¡ºt¡ [ƒÚàÎ³èÒ¹ š¹à Ç¡‡ý¡ l¡üv¡¹ìi¡à ¤à[á l¡ü[º*¯à : 1×6=6

Choose the correct answer from the

following :

(a) t¡º¹ ëA¡à>ìi¡à ¹à[Å¹ &A¡A¡ [>l¡üi¡>-ëáìA¡r¡?

newton-second is the unit of

(i) í¹[JA¡ ®¡¹ì¤K

linear momentum

(ii) Å[v¡û¡

energy
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(iii) i¡A¢¡

torque

(iv) ë¤K

velocity

(b) [ºóô¡i¡¹ [®¡t¡¹t¡ =A¡à ³à>åÒ &\>¹ *\> ¤àìØn¡, ë™[t¡Úà

The weight of a man, inside a lift,

increases when

(i) [ºóô¡i¡ *š¹îº l¡ü[k¡¤îº "à¹´± A¡ì¹

the lift starts to move upward

(ii) [ºóô¡i¡ yû¡ì³ *š¹îº íK =àìA¡

the lift continues to move upward

(iii) [ºóô¡i¡ t¡ºîº >àì³

the lift moves downward

(iv) [ºóô¡i¡ ³åv¡û¡®¡àì¯ "ì‹àK³> A¡ì¹

the lift moves downward freely

(c) ¤Ññ &i¡à¹ í¹[JA¡ ®¡¹ì¤K 0·01% Òà¹t¡ ¤à[Øn¡ìº, K[t¡
Å[v¡û¡ ¤à[Øn¡¤

If linear momentum of an object

increases by 0·01%, its kinetic energy

increases by

(i) 0·01%

(ii) 0·02%

(iii) 0·04%

(iv) 0·08%
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(d) [A¡ W¡t¢¡t¡ Qèo¢àÚ³à> ëA¡àì>à &i¡à ¤Ññ¹ ëA¡ï[oA¡ ®¡¹ì¤K
t¡à¹ \Øl¡ °à³A¡¹ Î³à> Ò’¤?

Under what condition, angular

momentum of a rotating body will be

equal to its moment of inertia?

(i) K = 1

(ii) M = 1

(iii) w = 1

(iv) *š¹¹ &i¡à* >ÒÚ

None of the above

(e) ®¡¹ &ìA¡ ¹à[J šõ[=¯ã¹ ¤¸àÎà‹¢ 1% A¡³àìº ®è¡šõË¡¹
³à‹¸àA¡È¢[oA¡ Œ¹o

If mass remaining same, radius of the

earth is decreased by 1%, acceleration

due to gravity at earth surface

(i) 2% A¡[³¤

decreases by 2%

(ii) 2% ¤à[Øn¡¤

increases by 2%

(iii) Åè>¸ Ò’¤

becomes zero

(iv) &ìA¡ =à[A¡¤

remains same
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(f) Î¹º š™¢à¤õv¡ K[t¡t¡ Î¹o "à¹ç¡ ë¤K¹ ƒÅà šà=¢A¡¸ Ò’º

In a simple harmonic motion, phase

difference between displacement and

velocity is

(i) p/2

(ii) p

(iii) 0

(iv) p/4

2. t¡ºt¡ [ƒÚà šøÅ—Î³èÒ¹ l¡üv¡¹ [ƒÚà : 2×6=12

Answer the following questions :

(a) Òk¡à; ë¤øA¡ ³à[¹ìº ¤àát¡ =A¡à ³à>åÒ &\> "àKîº
Òàl¡ü[º šì¹¡ú A¡à¹o ƒìÅ¢à¯à¡ú

Explain why a man in a bus tilts forward 

when brakes are applied suddenly.

(b) ëƒJå*¯à ë™ šƒà=¢ &i¡àÒü A¡¹à A¡à™¢ t¡à¹ K[t¡ Å[v¡û¡¹
š[¹¯t¢¡>¹ Î³à>¡ú

Show that work done by a body is

equivalent to change in its kinetic

energy.

(c) ( $ $ $)4 3i j k+ +  [>l¡üi¡> ¤º¹ [yû¡Úà¹ ó¡ºt¡ A¡oà

&i¡à ( $ $ $)3 2 6i j k+ -   [³i¡à¹ "¯Ñ‚à>¹ š¹à 

( $ $ $)14 13 9i j k+ +  [³i¡à¹ "¯Ñ‚à>îº Ñ‚à>à”z[¹t¡ Ò’ìº

Aõ¡t¡A¡à™¢¹ ³à> l¡ü[º*¯à¡ú
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When a particle changes its position

from ( $ $ $)3 2 6i j k+ - m to ( $ $ $)14 13 9i j k+ + m

due to force ( $ $ $)4 3i j k+ +  N, calculate

the work done.

(d) NøÒ¹ K[t¡[¤[‹-Î´šA¢¡ãÚ ëA¡šºà¹¹ ÎèyìA¡Òüi¡à [ºJà¡ú

Write down the laws of planetary motion

of Kepler.

(e) ×A¡¹ [Ñ‚[t¡Ñ‚àšA¡t¡à¹ Îèyìi¡à [ºJà¡ú [Ñ‚[t¡Ñ‚àšA¡ P¡oà}A¡¹ 
³àyà "à¹ç¡ SI š‡ý¡[t¡t¡ &A¡A¡ [ºJà¡ú

Write down the Hooke’s law of elasticity.

Give the dimension and SI unit of

modulus of elasticity.

(f) [¤ìÅÈ "àìš[Û¡A¡t¡à¤àƒ [A¡? ÒüÚà¹ Ñ¬ãA¡à™¢Î³èÒ [A¡ [A¡?

What is special theory of relativity? What 

are its postulates?

3. "¯A¡º Î³ãA¡¹oì¤à¹ Î³à‹à> A¡¹à ([™ ëA¡àì>à ƒåi¡à) : 3×2=6

Solve the differential equations (any two) :

(a)
dy

dx
y y+ = =3 8 0 2, ( )

(b)
dy

dx
y x- =2 2

(c)
d y

dx
y

2

2
9 0+ =
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4. (a) ( $ $ $)2 2 3i j k+ +  "à¹ç¡ ( $ $ $)6 3 2i j k- +  ë®¡C¡¹ ƒåi¡à¹

³à\¹ ëA¡ào [>o¢Ú A¡¹à¡ú 3

Find the angle between the vectors 

( $ $ $)2 2 3i j k+ +  and ( $ $ $)6 3 2i j k- + .

(b) 10 Nøà³ ®¡¹¹ P¡ºã &i¡à 400 [³./ëá. ë¤Kt¡ íK A¡àk¡
&ìl¡àJ¹t¡ 2 ëW¡. [³. ëÎà³àÒü í¹ K’º¡ú A¡àk¡¹ KØl¡ ë¹à‹
[>o¢Ú A¡¹à¡ú 3

A bullet of 10 g moving with an initial

velocity of 400 m/sec strikes a wooden

block and comes to rest after penetrating 

a distance of 2 cm in it. Calculate the

retardation caused by the wooden block.

(c) Qàt¡ ¤º¹ Î}`¡à [ºJà¡ú ëƒJå*¯à ë™ ëA¡àì>à ¤Ññ¹
*š¹t¡ [yû¡Úà A¡¹à Qàt¡ ¤º ¤Ññìi¡à¹ ®¡¹ì¤K¹ š[¹¯t¢¡>¹ 
Î³à>¡ú 3

Define impulse. Show that the impulse

acting on a body is equal to change of

momentum.

(d) ëA¡ï[oA¡ ®¡¹ì¤K ¤å[ºìº [A¡ ¤å\à? ëA¡ï[oA¡ ®¡¹ì¤K, \Øl¡ 
°à³A¡ "à¹ç¡ ëA¡ï[oA¡ ë¤K¹ ³à\¹ Î´¬Þê¡ Ñ‚àš> A¡¹à¡ú

1+2=3

What do you mean by angular

momentum? Establish the relation

between angular momentum, moment of 

inertia and angular velocity.
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5. (a) ®è¡šõË¡¹ š¹à šºàÚ> ë¤K¹ šøA¡àÅ¹à[Å l¡ü[º*¯à¡ú 4

Derive the expression for escape velocity

from the earth surface.

(b) Î¹º š™¢à¤õv¡ K[t¡ šøA¡àÅA¡ Îà‹à¹o "¯A¡º Î³ãA¡¹oìi¡à
[>o¢Ú A¡¹à "à¹ç¡ Î³à‹à> A¡¹à¡ú 4

Derive a general differential equation

of motion of a simple harmonic oscillator 

and obtain its solutions.

(c) íƒQ¢¸ Î}ìA¡àW¡> [A¡? &J> ¹ìA¡i¡ [A¡³à> ë¤ìKì¹ K[t¡
A¡[¹ìº ÒüÚà¹ [Ñ‚[t¡ "¯Ñ‚à¹ íƒQ¢¸ 99% íƒQ¢¸îº
Î}ìA¡à[W¡t¡ Ò’¤, [>o¢Ú A¡¹à¡ú 4

What is length contraction? Calculate

how fast a rocket would have to go

relative to an observer for its length to be 

contracted to 99% of its length at rest.

6. ëºà "à¹ç¡ ¹¤¹¹ [®¡t¡¹t¡ ëA¡à>ìi¡à "à¹ç¡ [A¡Ú ë¤[á [Ñ‚[t¡Ñ‚àšA¡?
Y, h "à¹ç¡ K ¹ ³à\¹ Î´¬Þê¡ìi¡à [>o¢Ú A¡¹à¡ú 2+3=5

Why and which of iron and rubber is more

elastic? Derive an expression relating Y , h

and K .
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