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'"' The figures- in th~· margin .indicate 
full marks for th~ que~ons. 

r• 

Answer either in English or (n Assamese. 
' 

1. Answer the following questions : \.. lx7=7 
\bd1\b Nm ffi Nm : 
(i) If the axis of rotation of rigid body is 

changed, will the radiu~ of gyration be 
changed? ~· 
11{~~ ~'ta;~~ 1W ~Pltef 

Contd. 



(ii) Define order an~ 4egr~e\of a ~ifferential 
equation. 
'5{Q~~ f<ti~? 

(iii) Which one is a ~tor quantity- area 
or volume? ' 

'16A C4Mc.'ut ~? 

(iv) Define centre of: 

(v) What is meant 
? 

(vi) condition of a body 
onic_ motion ? 

~9f'it~~ 
. .. \.. 

ffl"fWt ~? 

(vii) Define central fa ' . 

l<Pffit<IS 

2. Each question carriesi~ marks : 2x4=8 
~ttbl<f5 ffi 2 ~: . -~· 

(i) Express 1 kg wt in_ dyne. 
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' 
(ii) State Keplei's third law of planetary 

motion. 

. . 
(iii) A particle executing SHM has time 

. (iv) 

period tr second and displacement of 
the particle aj: tr/ 4 second is 2cm. What 
is the amplititde of the motion ? 

OWF~ 1&..-~'ff • '9j~Bl4Stiil tr I 
tr/4 2cm. 

fflA r ~'<Ir • . . . 
What is thl~mic view of elasti<;i:ty? 
~~"(1~ ~f<ti? 

3.,. _ Answer thre~. cli'estions . fro 
questions given i~:w- F:ach 
5 marks : . -. _ \ r(a~ 

-~~9'IJDt$R~QJt(0fiiGI 
' ' .. .,. ,..,_ .. 
~C\bJ<IS a: : , 
(i) . A particle moves 

•. • . ' • ' • r· 

equations. WC, X 
- • . - . 

. . z = 2 sin3t where 
,., ;-.;;,!.''-"'!" ...... 

(a) Determine· • 
acceleration at 
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(b) Find the magnitude of v~locity and 
acceleration at t= 0. • • 

~· . (1+1)+(2+1)=5 . . ' .,. . ' \ . 

~~'t x ~~t, y = 2cos3t 
• z=2sin3t, <l'"\5 t~ ~I 

. - --~ . . . . . . 
(a) NlqSl<.~1 )li!~'b~ ~•~fflf.{? .., 

(b) t= 0 )!~~\§~~ C<t~~·~~'m 
~I •• : ":'· . .-:;-" 

(ii) • Solve ~) : 5 
t ., - . ~. .. ~r· ·~ \ 

(x2 + y2 )dx-2xydy = O 
......... ,. 

(iii)· Show that under central forc~·field ·the 
angular ~omentum is conserved. ~. 

5 

,45&)~~~ ~~'if 
: -:, :, : ·, • 

• . • ,JI :-, 

(iv) Using Newton's law of gravitation 
establish Kepler's third law. • • 5 

~~45"1 >1zj~<.!> (:<1)~· 
' ,, 
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f 

i 

(v) Write the differential equation of SHM 
and find its solution. • • s 

crtta,~ ~~<Rcwr 
~Q'fl ; . . ·~ 

Answer any three questions from sue 
questions given below : 1 0x3=30 

• ~. i!:'Ut ·~- NZ<PJ'W !Gf:fGI 

;.,. 

(i) : Derive the relativistic equations of 
.... 

velocity· transformations and hence 
show that velocity of light is constant 
irrespective of system of measurement. 

.,, ' ·,~-l • · ; : .' • 6+4=10 
.... 

· . .' . :'}. ~9fm )i~ 

. • .. ·., ... _. 
· .•• C~~'if~I ..•. . . . .., . .... . , 

(ii). 

• J 
. .. ' 

,~,· D~riv~ the KE and PE of a parli 
executing SHM and show that to 

.. energy is conserved. 

. • .. ~C'fla-t~~<(SCff·~ 
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(b) Deduce the time period of a 
compound pendulum. 4 

C{fl~ ~Hl<IS~ I 

(iii) (a) Show that without any external 
. 't. 

force on a system, the centre of 
' mass of the system moves with 

constant v~~ity. rrr.w~~ 5 

.Cll~<II~ 
•• 'l . 

I -(b) Three p~c~s of masses 1, 2 and 
3gm have their centre of mass at 

" • ' the point (2)2, 2). What must be 
the .position of the fourth P~_cle 
of mass 4 • so that comt~~d 
centre of mass may be now at the 

- i 

point (0, o, o.) _? . 5 

1, 2 3!/11ff~ 
~<l'(lii (2, 2, 2) I~ 4gm-~ 

'(liil~<IS\b 
.(0, 0, 0) Gi<I~ ~? 
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(iv) (a) Show, that mechanical energy 
'I /' > f 

during flight of a projectile is 
conserved. 6 

C7J ~,;fJ ~'f<l>l6t\b 
I 

(b) What do you mean by conservative 
' .. ,,. 

and non-conservative force ? 
·... 

4 

. . -
(v) . (a) Find elastic potential energy in 

case of volumetric strain. 6 

~;™ <PRC~· ~1(1~ 1lfNi ~~,,. 
(b) Whil~ fioding modulus of rigidigr 

by . torsi~nal oscillation, find 
expression of time period 
vibration. 

911<15~~~~\niMn 
<U<lta'§ ~~IHfiH 
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' (vi) (a) Show that if g is the acceleration 
due to gravity on the earth's 
surface, the gain in PE of an object 
of mass m raised from the surface 
of earth to a height equal to radius 
R of the earth is mgR/2. 5 

m <ffi <lJPJI"( 
R-~ -e~ {g~~ 

mgR'fo21 
"' . 

(b) At a point f n the surface of a 
uniform sphere of diameter d, the 

n Y.;:fi~b gravitationll field due to the 
sphere is 4 What will be the 
correspond~ value on the surface 
of a unifo~sphere•of the same 
density but of diameter 2a? 5 

d <lJF>t~ c~ ~UR C'if1'1<Pl6M 
... ,.,.: <f>m~ t~9M ctM 

• • 
1 ~''iz1~·~~2d~~ 

'J • --~' 1<-, l'ifM<P<il 
~'<t? 
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