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The direction of coriolis force acting on a

Annual Examination, 2022

B.Sc. Part I train moving towards north from south at a
PHYSICS lattitude 30° N will be :
Paper 1 (a) towards east  (b) towards west
(Mechanics, Oscillations and Properties of Matter) (c) towards north (d) towards south
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%
ol %l For a central force field F, the correct

Note : Section ‘A’ is Objective type and is compulsory. It relation is :

should be written on the first page of Answer- N N
book. Section ‘B’ is Short answer type and Section (@ V.-F=0 (b) VxF =0

‘C’ is Long answer e. -
; P () F=0 (d) V2F =0

(ifi) T 3Ted Tfd H Teh 0T ] THIHIU © ;

W|ug ‘31’ (Section ‘A’)

T 77T x = 3 sin ot + 4 cos ot I KU K =W AT :
(Multiple Choice Questions)
HEl ST 1 = hIST : 1x10=10 (%) 7 ()1
Choose the correct answer : (%) 5 (2) 12
(i) 30° ITU &9 T SFIur § I i 3R 5 @ The equation of a particle in simple
TAMEST W T dTed IR ot bl o9 B s harmonic motion is x = 3 sin ot + 4 cos ot.
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The amplitude of oscillation of particle will
be :
(a) 7 (b) 1
() 5 (d 12
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The time period of a compound pendulum

is minimum when the distance between the

centre of gravity to point of suspension is :
(a) zero

(b) infinite

(c) radius of gyration

(d) half of radius of gyration
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The frequency of Helmholtz resonator is

given as :
mm=ﬁﬁi MX#E
Vo VA 2n \ V1
\Y%! A
() n= \/; (d) n= \/V:l
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The damping force is :

(a) directly proportional to the square of

velocity

(b) directly proportional to the square root

of velocity
(c) directly proportional to the velocity

(d) inversely proportional to the velocity
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() SR S ot TIfd 1 3T & orrseq g ™
3 3 In relation y = Iy , the unknown A is :
&3 Ak +y
(7) foga &= den gt & S (@) 3 (b) 2
A magnetic lens makes use of : (c) 6 d 1
(@) a magnetic field in the direction of (x) ST Feurr o ¥
motion of beam of current carrying coil
ic fi (¥1) LT! (9) T
(b) an electric field
o1 2
(c) a magnetic field normal to the direction (%) L1 (%) L1
of motion of beam The dimensions of velocity gradient is :
(d) both the electric and magnetic fields (a) LT! (b) T
(Wii)wmwﬁmg@w & & HR (©) L2T-! () LT-2
foen # Sre1 S €1 5! °41 A
(3:[) i‘f@% (a) w Eus ‘&’ (Section ‘B’)
(@) EgaPR (T) HoefarEg T IR FIT 3x5=15

A charge particle is released to a uniform (Short Answer Type Questions)

magnetic field in its direction. Its path will

be - qe—  Tft ure yeA e 1 100 vl H W |
(@) linear (b) circular Note : All the five questions are compulsory. Word
() elliptical (d) helical limit 100 words.

9 : 1. fag Fifee f wel sa &7 8 o< uftay | foean

(ix) A y= Y ¥ s A A
Ak +y T I Bl ¢ |

(1) 3 () 2 Prove that in a conservative force field work done
(¥) 6 () 1 in a closed path is always zero.
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HAIAT / Or

Ha1a 9c 1§ 2 35 & saredy fafen |

What is central force ? Write any two examples
of it.

. 1 TR S9E™ & 0.1 HieX a1 &t s aifcas
Tehdl ol Teh dR 9 &fdsl 9a1 H eewtehl AUS! S

FF W &1 A dR HT U TEd 4 x 103 <A

TexAfeaa & @ <ol 1 SATadhicl A hifTd |

A metallic disc of mass 1 kg and radius 0.1 m is
suspended by a thread and is made to execute
torsional oscillations. If the torsional rigidity of
the suspension wire is 4 x 103 Nm/radian,

calculate the time period of oscillations.

HYdT / Or

Secd hl e HU q91 Secd YUHHA H A9 =0
A 2
What do you understand by principal moment

of inertia and product of inertia ?

. Ife frE T W x = a sin (2ot + ¢) 9T y = b sin ot
GO GRI o] &1 TEIX ofeaad SR 3ATed alerd
Teh WY ARG B § df 01 & GROMH 9 ol
o1 fTfHa shife |
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If two mutually perpendicular simple harmonic
oscillations represented by equations x = a sin
(2wt + ¢) and y = b sin ot, superpose
simultaneously on a particle, deduce the

equation for the resultant path of the particle.
HIAT / Or

Teh QTS ol STRM 2000 e T3 35 IRIE9H

I %ﬁ@m%laﬁmﬁmoo@@aﬁ

TUAT HITT

(i) fergToran TomeR (ii) 3Temed T

The amplitude of an oscillator falls to %th of

its initial value after 2000 oscillations. If the

frequency is 200 Hz, calculate :

(i) Quality factor (ii) Damping constant

. SETHM WERUTH ! GHET |

Explain mass spectrograph.

HYdT / Or
Felre fortor Sroeell ot gInfedr 1 e i
hifSTT |

Deduce the expression for the sensitivity of a

cathode ray oscilloscope.
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5. hUSIciieR oI ¢ ? SHehl ATehdH a0 el il e ?

What is Cantilever ? Where is the maximum

depression in it ?
HYdT / Or
g IS foh @z T4 1 HE °911 % qem -1
B g
Prove that the limiting values of poisson’s ratio

1
are — and - 1.
2

@Wue ‘9’ (Section ‘C’)

g i 99T 5x5=25
(Long Answer Type Questions)

Ae—  wut ure gy iferd €1 250 9 300 vl § I

i |

Note : All the five questions are compulsory. Word

limit 250-300 words.

1. Tag wifsu for w<ia o7 & 310 a9 o1 &t 71fa

e T 9t § Bl & 91 39! &g = Tad @t
i

Show that the motion of a particle under a
central force remains in a fixed plane and its

areal velocity remains constant.
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S U1 o QI T Yoamee) HeIee oh foror=T shifsTa ae
YRefd FifSTE foh goomeer Heee H WM -5 a9 i
H Uit & A7 k1 gfror sTafafdd T g1

Discuss the clastic collision of two particles is
two dimensions and show that in the centre of
mass reference frame the magnitudes of velocites
of particles remain unaltered in an elastic

collision.

. T 3T i e 1@ fondt o ot fefas s, nfast

Sl q91 [ Fell & faw Tk st FfHa wifsa |

Deduce an expression for potential energy;
kinetic energy and total energy of a particles

executing simple harmonic motion.

HYdT / Or

AT TAlcTeh o ST & Ueh SHsTeh cd~ hifd |
fag ifse i sus ferer fog @@ <o fag e
R 8 2|

Derive an expression for time period of a

compound pendulum. Show that its point of
suspension and point of oscillation are

interchangeable.
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3. Tag ife foh t soaaM ed o 4 2 <1 il &t

T T ST Bt &1 37 Sl bl STard o1
fehTfera |

Show that the motion of two particles attached
at the end of massless spring is simple harmonic.
Obtain the expression for the frequency of

oscillations.
HIAT / Or

forary stepfaal @1 Bt § 2 S areed WA e
T o TS foieh 3T shiell 1 3T U 1: 2 8, 9
TS T oh1 THIHLOT YT hifolg |

What are Lissajous figures ? Obtain the equation

of motion due to superposition at two mutually
perpendicular simple harmonic motion of time
period in ration 1 : 2.

. AR faga qen Jraehia &5 § U STaferd ol o
T1fd skt ferer=m shifsie |

Discuss the motion of a charged particle in

parallel electric and magnetic fields.

HYdT / Or
fag wifsy for Tom wifad foggd qon gt & 8
ek SAAYTT 0T ki 71 Higaiise eidl § |
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Prove that the path of motion of a changed
particle is mutually crossed electric and

magnetic field is a cycloidal.

. Tag =ifsT

y=2y (1 + o)
el Gehdl & G 37 ¥ |
Prove that :

y=2y (1 + o)

where symbols have usual meanings.

HAYAT / Or
Tue H S & foau s 3Tl Bg Tk ok oA
ShifeTy |

Deduce an expression for bending moment for

bending of beams.
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