
Answer either in English or in Assamese

1. Answer the following questions : 1×7=7

√√õ∂ùü1 Î¬◊M1 ø˚˛± –

(a) What is the degree of a differential
equation ?

’ªfl¬˘Úœ˚˛ ¸˜œfl¬1Ì1 ‚±Ó¬ ¬ı≈ø˘À˘ øfl¬ ¬ı≈Ê± ∑

(b) Define Poisson’s ratio.

¬Û˝◊Â√Ú1 ’Ú≈¬Û±Ó¬1 ¸—:± ø ˛̊±º
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(c) Momentum of a particle depends upon

fl¬Ì± ¤È¬±1 ˆ¬1À¬ıÀ· øÚˆ«¬1 fl¬1± 1±ø˙ ≈È¬± ˝í˘

(i) torque and mass

È¬fl«¬ ’±1n∏ ˆ¬1

(ii) speed and mass

≈̂øÓ¬ ’±1n∏ ˆ¬1

(iii) mass and velocity

ˆ¬1 ’±1n∏ Œ¬ı·

(iv) time and mass

¸˜ ˛̊ ’±1n∏ ˆ¬1

(d) What do you mean by phase of a
particle in SHM ?

¸1˘ Œ±˘·øÓ¬Ó¬ fl¬Ì± ¤È¬±1 ˙± ¬ı≈ø˘À˘ øfl¬ ¬ı≈Ê±∑

(e) In a gravitational field, force on a
particle is

˜˝±fl¬¯∏«Ìœ˚˛ Œé¬SÓ¬ fl¬Ì± ¤È¬±1 ›¬Û1Ó¬ ¬Û1± ¬ı˘ÀÈ¬± ˝¬ı

(i) strong

√õ∂¬ı˘
(ii) weak

¬ı«˘
(iii) electro-magnetic

ø¬ı≈…»-‰≈¬•§fl¬œ˚˛
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(iv) conservative

¸—1øé¬Ó¬

(f) What is radius of gyration ?

‚”Ì«Ú ¬ı…±¸±X« øfl¬∑

(g) What is work-energy principle ?

fl¬±˚«… ’±1n∏ ˙øMê1 ÚœøÓ¬ ˜±ÀÚ øfl¬∑

2. Answer any four questions : 2×4=8

ø˚Àfl¬±ÀÚ± ‰¬±ø1È¬± √õ∂ùü1 Î¬◊M1 ø˚˛± –

(i) What is the physical significance of
moment of inertia ?

ÊÎ¬ˇw±˜fl¬1 Œˆ¬ÃøÓ¬fl¬ Ó¬±»¬Û˚« øfl¬∑

(ii) What do you mean by unconservative
force ?

’¸—1é¬Ì˙œ˘ ¬ı˘ ¬ı≈ø˘À˘ øfl¬ ¬ı≈Ê±∑

(iii) For what value of  are 
and  perpendicular ?

 -1 øfl¬ ˜±Ú1 ¬ı±À¬ı  ’±1n ∏
 Œˆ¬Mê1 ≈È¬± ¬Û1¶Û11 ›¬Û1Ó¬

˘•§ Δ˝ Ô±øfl¬¬ı∑
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(iv) Write down the degree and order of the
following differential equations :

Ó¬˘Ó¬ ø˚˛± ’ªfl¬˘Úœ˚˛ ¸˜œfl¬1Ì Œfl¬˝◊È¬±1 ‚±Ó¬ ’±1n∏
˜±S±À¬ı±1 ø˘‡± –

(a)

(b)

(v) State and prove conservation of angular
momentum of a system.

Œfl¬ÃøÌfl¬ ˆ¬1À¬ı·1 ¸—1é¬Ì˙œ˘Ó¬±1 ÚœøÓ¬ÀÈ¬± ø˘ø‡ √õ∂˜±Ì
fl¬1±º

(vi) A 1 metre long rod is moving along its
length with velocity 0.6 c. Calculate the
length as it appears to an observer on
the earth. [Given c = velocity of light]

¤fl¬ ø˜È¬±1 Δ‚«…1 G ¤Î¬±˘ Ó¬±1∏ Δ‚«…1 ø˙Ó¬ 0.6 c
Œ¬ıÀ·À1 ·øÓ¬ fl¬ø1ÀÂ√º ¬Û‘øÔ¬ıœÓ¬ Ôfl¬± ¬Û˚«…À¬ıé¬fl¬1 ¬ı±À¬ı
˝◊˚˛±1 Δ‚«… øfl¬˜±Ú Œ˚Ú ˘±ø·¬ı∑ [ ø˚˛± ’±ÀÂ√ c =
Œ¬Û±˝11 ·øÓ¬À¬ı· ]
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3. Answer any three questions : 5×3=15

ø˚Àfl¬±ÀÚ± øÓ¬øÚÈ¬± √õ∂ùü1 Î¬◊M1 ø˚˛±º

(i) What are the prime characteristics of
central force motion ? State the Kepler’s
laws of planetary motion. 2+3=5

Œfl¬fœ˚˛ ¬ı˘˚≈Mê ·øÓ¬1 ˜≈‡… Δ¬ıø˙©Ü… øfl¬∑ Œfl¬¬Û˘±11
¢∂˝ ¸•§Òœ˚˛ ·øÓ¬1 ¸”S Œfl¬˝◊È¬± ø˘‡±º

(ii) State the postulates of special theory
of relativity. What is time dilation ?

2+3=5

ø¬ıÀ˙¯∏ ’±À¬Ûøé¬fl¬Ó¬±¬ı±1 ¶§œfl¬±˚«… Œfl¬˝◊È¬± ø˘‡±º ¸˜˚˛1
√õ∂¸±1Ì øfl¬∑

(iii) Solve the differential equation : 5

’ªfl¬˘Úœ ˛̊ ¸˜œfl¬1ÌÀÈ¬± ¸˜±Ò±Ú fl¬1± –

Or / ¬ı±

(iv) Find the time periode of a compound
pendulum. 5

Œ˚Ãø·fl¬ Œ±˘fl¬ ¤È¬±1 ¬Û˚«…±˚˛fl¬±˘ Î¬◊ø˘›ª±º

Contd.
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4. Answer any three questions : 10×3=30

ø˚Àfl¬±ÀÚ± øÓ¬øÚÈ¬± √õ∂ùü1 Î¬◊M1 ø ˛̊± –

(i) Show that for a two particle system of
masses m1 and m2 located at position
vectors  and  from the origin, the
position vector of the centre of mass is

given by . How can this

equation be generalized for a system of
n particles ? 7+3=10

Œ‡≈›ª± Œ˚ ˜”˘ ø¬ıμ≈1 ¬Û1±  ’±1n∏  ¶ö±Ú Œˆ¬Mê1
≈1QÓ¬ Ôfl¬± m1 ’±1n∏ m2 ˆ¬11 ¬ı±À¬ı ≈˝◊ fl¬Ì±˚≈Mê
√õ∂Ì±˘œÓ¬ ˆ¬1Àfl¬fÀÈ¬±1 ¶ö±Ú Œˆ¬Mê1 ˝¬ı

Î¬◊Mê ¸˜œfl¬1ÌÀÈ¬± n fl¬Ì±˚≈Mê √õ∂Ì±˘œ1 ¬ı±À¬ı Œfl¬ÀÚÀ1

¸±Ò±1Ìœfl¬1Ì fl¬ø1¬ı±∑

(ii) Deduce twisting couple of a cylinder.
Also find couple per unit twist.

8+2=10

‰≈¬„± ¤È¬±1 ¬ı±À¬ı ¬Û±fl¬ ¬ı˘ w±˜fl¬ øÚÌ«˚˛ fl¬1± ˘·ÀÓ¬ √õ∂øÓ¬
¤fl¬fl¬ ¬Û±fl¬Ó¬ ’±‚”Ì« øÚÌ«˚˛ fl¬1±º
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(iii) Construct the differential equation of a
damped vibration. Find the time period
when damping force is small. 2+8=10

’ª˜øμÓ¬ fl¬•ÛÚ1 ¸˜œfl¬1ÌÀÈ¬± øÚÒ«±1Ì fl¬1±º Œ˚øÓ¬˚˛±
’ª˜μÚ ¬ı˘ ¸±˜±Ú… ˝˚˛ ŒÓ¬øÓ¬˚˛± fl¬•ÛÚ1 ¬Û˚«…±˚˛fl¬±˘
øÚÌ«˚˛ fl¬1±º

(iv) Deduce the moment of inertia for a
hollow spherical shell about an axis
passing through its centre. Also deduce
the moment of inertia of the same shell
if the axis of rotation is passing through
one of its tangents. 6+4=10

ŒÙ¬±À¬Û±˘± Œ·±˘±fl¬±1 Œ‡±˘ ¤È¬±1 Ó¬±1 Œfl¬f1 ˜±ÀÊÀ1
Œ˚±ª± ’é¬1 ¸±À¬ÛÀé¬ ÊÎ¬ˇw±˜fl¬ Î¬◊ø˘›ª±º ˘·ÀÓ¬ ¤Àfl¬
Œ‡±˘ÀÈ¬±1 ø˚Àfl¬±ÀÚ± ¶Û «̇fl¬ ¤Î¬±˘1 ¸±À¬ÛÀé¬ ÊÎ¬ˇw±˜fl¬
øÚÌ«˚˛ fl¬ø1¬ı±º

–––––––––––
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