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1 SEM FYUGP PHYC1

2025
( November )

PHYSICS
( Core )

Paper : PHYC1
( Mechanics and Properties of Matter )
Full Marks : 60 (80 for 2023 Batch)

Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
‘ for the questions
1. e fapmes * W Sevd! A Sferear:  1x5=5

Choose * the corfect answer from the
following : ' o :

(@ &% A t@
Central force is
(i) FT ) conservatlve
(i) STFMA | non-conservative
(iii) TR WF TN IO
Both conservative and non-
conservative ' '

(iv) SRF CPIIHIRE T2

None of the above
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(2 )

(b) SR Fr- @A GER 05 6. N2 S
g qed IRAT A@ET @A T SR
R 237

(17 e wgar = 2x101! N/m?)|
The cross-sectional area of a wire is
0-5 cm?. What will be the magnitude of

the force required to double the length
of the wire? (The Young’s modulus of

the wire is 2x1011 N/m?).

() 10°N

(i) 102 N
- (iii) ‘1010 N .. -
(iv) ST mm@a =

None of the above '
(] &bt TN f y = 10 sin (12t + 0-5) -

WWW@ISHM?WQFI ,
A 81mple harmomc motlon is repre-

sented by y = 10 s1n(12t + 05) The
amplitude of the SHM is = -

(i) 12 (i) 0-5
(iii) 10 (i) 12n -
(d) <o IR© @A
An accelerated frame is
() v / inertial
(fi) &S /. non-inertial
(iii) 8%9q YABI / Both of the above
‘ (iv) S| FICEGIRE =

None of the above - - |
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( 3)

(e) NiETToTEA-TPf *APrS JITS WOl X
The device used in Michelson-Morley
experiment is
(i) stgrRd @fbz / plain grating
(ii) ®¥S! /| power
(iii) TORTTA' RO / interferometer
(iv) €A @IAGIEL T
None of the above
wos i 2 e il (R Gl #fio)
Answer the following questions (any five) :
(a) wﬁawmwﬁawa@ﬁm
Define conservative force and non-
conservative force.
. (b) WWﬂﬂW«WWWl
-State the pnnmple of conservation of
linear momentum... ;

(c) g R 2
What is time dilation?
W T ek W‘«’@T/ Or b A
e T g TS R
t ‘What is length contraction?
(d) @WW@WWWW%%?

What are meant by non-inertial frame
‘of reference and fictitious force? *

(e) wrifrrorms Rew o5 aeRaPR & &2
: What are  the postulates of -special
theory of relativity? -

2x5=10
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3. (@)

(b)

()

26P/92

weRl / Or
Fifrrers S ey et [6?
What is mass energy equivalence in
relativity?

TET (IES PR T TR ot |
Define amplitude resonance in forced
oscillations.

T SAAMGE! AN FA| 3

Prove the work-energy theorem.

TR Oe T% F AGOR [EIEH @
sl il | SRR we @N @7 FRA R

) 2+1+1=4
Define inertial and non-inertial frame of
reference with examples. Is earth an
inertial frame of reference? Give
reasons. .
o /- Or . - - ..

e RS T 2N I @ RS @

wrfifee T @ ® T | 1+3=4

Define centre of mass. Prove that in the
absence of external force the velocity of
centre of mass remains constant.

@ IR FRTH A0 @R WF 299

State and prove the conservation law of
angular momentum.
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(d)

26P/92

O SNF 57 F9 TF SAG @R AF
b ) G 1+3=4
What is moment of inertia? State and
prove the perpendicular axis theorem.

e Pl @ Bl <5 o e
TgeIE SIF AT TR 7-25%1010 N/m? =¥
11x101° N/m?2| SR “Fzd PSS
=41 | . 1+2=3

Define Poisson’s ratio. The Young’s
modulus and bulk modulus of a
material are 7-25 x 1010 N/m? and
11x101% N/m?2 respectively. Calculate

. its Poisson’s ratio.

g
| BRI AW AR RGN D! e 1y | 4

" Derive Poiseuille’s formula for the rate

9ol RS FRER TR A" oI oML

of flow of a liquid through a narrow
capillary tube.

" ®21l / Or |
e AR WIF W odizd kel |
Gfbe @of 62 P T AR @B YR
o Fwe 2+1+1=4

Define streamline flow and turbulent
flow. What is critical velocity? What is

the value of Reynolds number for a
narrow tube? -
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( 6 )

5. OTHR TR TIRS A6 AT W3 AN e
TR SATR H9R I | 5

Calculate the components of velocity and
acceleration for a particle in spherical

coordinate system.

&7 / Or
FERT A FRAPr @ 57 gAReRT T
RS AT T To1e It e forR o9 2SI
Rew = 34 | : 2+3=5

What are cehtnfugal force and Coriolis force?
D1scuss the effect of Coriolis 'force due to

rotatlon of earth on the formatmn of cyclones

6. 9 [T AfS F? SHM I Sraers ANSIGE
N et - 2+5=7

What is 31mp1e ‘harmeonic motion" Obtain the
__ solutlon of the dlfferentlal equatlon of SHM

7. (a) WWWWWWW
ool [ 3 7

Discuss the Mlchelson—Morley expen-
'ment and 1ts outcomes A %

9@ ) or

wireifFeorme Row o5 ﬁ’tf‘— w Bt

| ARG wlied AN Sfedt | oged @

aﬁmmmm%@wmw%
=, @S v << . . 5+2=7
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( 7))

Derive Lorentz transformation equa-
tions using the principles of special
theory of relativity. Show that Lorentz
transformations reduce to Galilean
transformations, when v << c.

(b) @NWWWWW

Sfeneat | 4

! Derive the" expressmn “for vanatlon of
mass with velomty '

| ' : . .
‘t 5 : « P

( Additional 20 marks for 2023 Batch )

o~ 8. (a) e N ST @ o A ot
N . ~~What: is the SI' unit of coefﬁelent of
viscosity? T CAN
()-Radian o e
\ . (u) Pascal

| (lll) Po1seu111e

o (w) ST @ﬂmm@im

None of the above SR
(b) Y= —k ’1@‘ ax W T,
o AK + e ? 2
In thevform‘ula"y = 911K ; the value of

AvSg i s wb et AK"'TI

) 1 w2
(iii) 3 . . (iv) 6 1
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9. (@ R S JuI RS wF §ST R
ot 2
State Newton’s second and third law of
motion.

(b) R SREY ST SR S R T 2
Define stable equilibrium and unstable
equilibrium.

(¢ w@z‘@ﬂmwmﬁ? i BRCLET L
1kl o

What is non-inertial frame of reference?
G1ve one example

10. (a) mezn @ N BT 7o sfr—*ﬂ% T4,

K=§I°> TS, IWWWWW
® T2 @ @) o 4
Show that the kinetic energy of rotation
of a body is, K =-1-Ico . iévhere I is

moment of inertia of the body and o is
angular velocity.

(b) TS AT ANEIHS. msrﬁﬁs =T SRR
o | g 62 B 2+2=4
Define damped and forced harmonic
oscillation. What is resonance?

(c) SR @O @IsTFes 8IS Bt 5 GBIt Bt 4
Write a short note on relativistic addi-
tion of velocities.

* & k
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