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. SARDAR PATEL UNIVERSITY

B. Sc. SEMESTER I
Subject: PHYSICS Course Code: US02CPHY0!L
[Classical Mechanics and Relativity]

Date: 27/04/2022, Wednesday ; Time: 12:00pm. To 02:00pm.

[Maximum marks: 70
Instructions: - i. Attempt all the questions.
ii. Figure on right hand side indicates full marks of that question.
Q-1 Multiple choice questions: 110]
[.  Physical quantities having magnitude and direction are called
(a) vector ~ (b) scalar
(¢) elasticity {(dy plasticity
2. In scalar triple product, if order of three vectors A, B and C is cyclic then, the volume of
parallelepiped hasa
(a) No sign {b) Positive sign
(¢) Negative sign (d) Constant value
3. If the divergence at a point is positive, it means that the fluid is
(a) contracting (b} sink
(c) expanding (d) at equilibrium
4, If work is done by the force on the pasticle, its kinetic energy will
(a) increase {b) Decrease
(c) Remain same (d) Zero
5. The velocity of the particle parallel to the magnetic fieldis
(a) increase (b} Constant
(c) decrease (d) {flactuate
6. Total energy of the charged particle in uniform electric fieldis
(a) increase (b) decrease
(¢} conserved (d) Not- conserved
7. If length of simple pendulum is made four times then, time period of simple pendujum will
be .
(a) same {by Half
{¢) three times (d) Double
8. All bodies, irrespective of their mass or nature, falling freely in vacuum, will have the
acceleration at a given place.
(a) same {b) Double
(c) four times {d) Half
9, The theory of relativity is applicable to the laws of gravitation.
(a) special (b} General
{c¢) Michelson’s (d) Ether
10.  According to theory of relativity, mass of particle with velocity.
(a) became zero (b) remain same
(c) increases (d) Decreases
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Q-2 Do as directed: [08]
(A) Till in the blank:
1. If two vectors are equal, the scalar triple product is
2. The planets moving around the sun is due to conservation of
3. If we increase the mass of the bob of simple pendufum, its time period will
4. is invariant under Galilean transformation.
(B) State true and false:
5. Ifdiv V =0, then vector V is called solenoidal vector.
6. The force acting on a particle of charge ‘e’ in magnetic field is given by I = e (ExB). .
7. Times of oscillation of compound pendulum are equal, when 4 points collinear with the centre
of gravity.
8. Negative result of Michelson-Morley experiment shows that ether is detectable.
Q-3  Answer the following short questions (any ten): [20]
1. Write the characteristics of friple scalar product
2. What are reciprocal vectors? - deseribe in short.
3. State - Green’s theorem.
4, State Newton’s laws of motion.
5. Write the equation of motion of a particle under constant force,
6. What is electron volt? - define it.
7. Enlist drawbacks of simple pendulum.
8. Write advaniages of compound pendulum.
9. Define Kater’s pendutum.
10.  Write the difference between inertial and non-inertial frame of reference.
11. What are the fundamental postulates for special theory of relativity given by Albert Einstein?
12, What is ether?-enlist any two features of luminiferous ether.
Q-4 Answer the following long questions (any four). [32]
1. Explain vector triple product and write the characteristics of vector triple product.
2. Describe Gradient of scalar point function and derive necessary expressions. |
3. Write a note on Atwood machine.
4, Explain the motion of charged particle in constant magnetic field.
5. Discuss the compound pendulum and explain centre of oscillation with necessary
derivations.
6. Write a note on Bar pendulum.
7. Discuss the Michelson-Matley experiment.
8. Discuss: Lorentz -Fitz Gerald Iength contraction and time dilation with necessary equations.

Page 2 of ‘(



[l

Roll No. No. of printed page: L‘
(R+E
' SARDAR PATEL UNIVERSITY -
B. Sc. SEMESTER II
Subject: PHYSICS Course Code: US02CPHY 01 \ :
[Classical Mechanics and Relativity] et
Date: 27/04/2022, Wednesday : o Time: 12:00 pm. To 02:00 pm.

[Maximum marks: 70

Yaletti-i, oty yalelt Goiz el
i, sl siooit Bl A usell Y2t ol eald B,

-1

1

10.

ot As{eus usedl: [10]
& il el Goant 21T Wi oi7 Gl 4 uelld 5B
(a) wife by ula
() DBaldzarusd {d) auRandl
B 24l stz ulbuti, #éboil A, B wid C afsn suul wld di, AHAPgasl st Gl B
(a) st [Rdin (by e s
(c) e sk (d) 0 BHd
515 By, wil siagietell B o, dindl, wndl .
() wsiam {(b) qud
(e)  waRg wd (d) uMded Raldl
71 vhen g2l 580w s 4 dia Al ddl ald G .
() B o) 2B
(c) S Fra adl 44l @ Yrdias
5185 sl G0 2oifadent wuidz G dl, d saal BL___
(a) B (b) AR
(c) He® (d) dH-uzad
B uuld dloy Axui 204t dloveurdl 54 G
() HD by 428
(c) el wla® . () wwizell Gt B |
541, ALl Glelsedt dets 2 Ll sl 20 dl A a0ad s, 2% 9,
(a) L () @
() gl () owul
ceried wIa ugla asuni il (i otsy il oLl N Had M $Rdl $iadl, 4 200 duil wdal
yd £,
(a) AHld (o)
(¢) ARG (@) ¥
urla e Jecslnn 4L [l w4 8,
(@) [(afam (b) ©lus
(c) Widseiaadl @ o
AU AtE Yorol, Sl gAML, AL A9 0
(a) YA LS () AHIAWH
(¢) du8® (d) u#

[Wen zzil_;

3 of pagedy




-2

e e T = 2 B S S B\

—
—_—

12.
W-4
1,

R B A S

Wiol AL erelod i
uiief] syouy Y3l
ol 8 ulke wavh die dl, duedl Bl susie KILRE

A 2Re ) udl Y god 2 9,

A1 2L it AU AL AN DU AL Al w19 sy
dialdnd 3uiduoa A Baddami v0d §,
Aett sl w1 B 3 vilel d vl

s divV = 0 dindl, ufie VA did-isse wls saaum .

Aotbla oundiami 2de 21 e’ el dloreuz HaistdL 50 4R QL o HiZ U
SR 25 dldsal 4 Blgall dl oz Seg wIE 5012 2341 dU AR AL €

T

sl Wz B 2 2Rt 19 2ig calld B,
el aellel Seui syeliel @il (§iu s):
(1wl opastadl esisaioli avil,
et wfeal vled -2l addl.
3l s, wHn il
~424edl Alde (a3l syl
w046l don el el st selle] allsvn qndl,
Séisgle dlce vi2d 47 - il 53,
et Glais{l g2luil-d uld qvil,
s dlesl glael avil,
Szt diasd eqenifid 53,
sledd A ofld- svslean [edia 31 qdg dglad vl
(Alete il Ate Wiz uitend 208421 56 £ yduzpil vl 37
g 3124 47-g-l5a Sz wizdl Sidum A @andwiid %[ i,
et unedletl (AReje syeliot evil: (5w Aw)
[l lbe sl oyl w20 Bl aufes stz qaliisand qui,
wlealta g AR Glkotad] e 52 w19 sgdl il Andl,
z?téc;s. Aot YR AR ik g,
Wy Yoty donl 2der dloroudld s ol dnmdl
Aypet alletsefl wal 530 4 oyl il Wnell At et gl syl il
S eflets UR AR LM avil,

Wids AU A-Hiefl- wdiord] wwd 530,

ual 20 ol ollell Heel) Qo fheodiries donsS wibla 213 wua Bz,

[08]
% 8,
F=e(ExB)avl usi.
led U By AL iy 8,
[20]
[32]

2 of page §,




