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Term-End Examination

PHYSICS
BPHE-101/PHE-01 : ELEMENTARY MECHANICS
PHE-02 : OSCILLA%T IONS & WAVES
Instructions :

(i)  Students registered for both BPHE-101/PHE-01 &
PHE-02 courses should answer both the question papers in
two separate answer books entering their enrolment number,
course code and course title clearly on both the answer books.

(i)  Students who have registered for BPHE-101/PHE-01 or
PHE-02 should answer the relevant question paper after
entering their enrolment number, course code and course
title on the answer book.

| BPHE-101/ PHE-01 |
BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

December, 2013

BPHE-101/PHE-01 : ELEMENTARY MECHANICS

Time : 1% hours Maximum Marks : 25

Note : Attempt all questions. The marks for each question are
indicated against it. Symbols have their usual meaning.
The values of physical constants is given at the end.
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1.  Attempt any two parts :

(@) Two objects of masses 1 kg and 4 kg are 5+1
placed 1 m apart. Determine the location of
the point between them at which another
object of mass 1 kg does not experience any
resultant force of gravitation. What is the
potential energy of the system ?

(b)  When is a system in translation motion, is
in equilibrium ? Define stable, unstable and
neutral equilibrium. 1+3+2

Draw the potential energy diagram for a
spring-mass system and locate the point of
stable equilibrium on it.

(c) State work-energy theorem. A force
F=(2xN)i+(5N)j acts on a particle,
changing only the kinetic energy of the
particle. How much work is done on the
particle as it moves from the position (1m,
2m) to (Om, Om) ? Does the speed of the
particle increase or decrease ? 1+4+1

(d) Explain the physical meaning of rotational
inertia. On what factors does its value
depend ? The kinetic energy of rotation of a
particle in circular motion is 100 J. It moves
once in the circle in 44s. Calculate the
rotational inertia of the particle. 2+1+3

2.  Attempt any one part :

(@) A particle moves under the action of a
central force. Show that :

(i)  itsangular momentum s constantand 2+3

(if)  its motion is confined to a plane.
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(b)

3. ()
(b)
3. (9
(b)

Explain the significance of the centre of
mass of a many-particle system. Determine
the centre of mass and the reduced mass of
the earth moon system.

The earth is suddenly condensed so that its

1
radius becomes ‘\/’gof its original value but

its mass remains unchanged. How will its
period of daily rotation change ? State the
underlying principle.

Explain the working of a centrifuge.

OR

Define elastic and inelastic collisions . Derive
the expressions for the final velocities of two
particles undergoing a head-on elastic
collision when the target particle is at rest.
A stone tied to a string moves in a horizontal
circle with a constant angular speed.
Analyse the motion of the stone in a frame
of reference attached to it. Draw the
appropriate free-body diagram. values of
physical constants :
G=6.7x10"1 Nm? kg2
M, =6.0x10% kg

— 22
M, =7.4x10 kg

2+3

4+1

1+4

2+1
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1. mﬁéa’rmﬁ
(a) TEIA1kgdR4kgF A RS TH-TN I 1m 5+1
FT gl W@ ¥ 1 T o9 39 g =1 frafa 3
Y 99 W@ 1 kg Zo99H a1t g 0 & @1
e TEETERYT g Y & few w5 ke
S T ?
(b) TG 1 R W@ Frema wrereeen § e g
27 T, ereud R SerE W Wy
gfturr €| T FHET - geEE fam & fag
fearfast St ok WY 37 39 IR TR Qregreaean

Wﬁ@fﬁ'@ql 1+3+2
© & - IF IRT KT FYF T | TF 9@
1+4+1

F=(2xN)i+(5N)| T &0 R o ¢ foras
FHROT FHU B! FAA ast el sead 1 feufa
(1 m, 2 m) & (0 m, 0 m) T TTfd FH | 97 T
e T & Y wU AT AT oed) § Al
weH § 7

(d) @ et w1 oifas e weed) Twe e
o el W el s 87 aga Tife e @
T U HT IO HT S e 10071 € I
H 44s H T IR YAATI 81 FU & TS AT

T T Fe | 2+1+3
2. hig Ueh A B
(a) TH HU FHEE @ & e nfque ¥ fag W
& .

()  SHH FUNT AT 3L Tl © 3R 2+3
(i) 3HH T TH g | Hifd ®ft T
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(b)

(b)
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o sus aRifas 9 & ?/%WW%W
IHFT T IE @A B 39 ofFe ol F
Hrad W A aReds e 87 zed fafe
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q7

TRITEY T STICAEY WoeH! &t g 2 )
FHON o Tehion WY TR Ho2d ¥ 916, I
HAfan 9 & HATH Fd= HL FaAlF dA%d F
faamareen | & |

TR 9 94 T Tee T Qfas g9 A R A
e F a1 geer o e o | suent
Tfd 1 =ET H i 3 g - fRwE aE
i

G=6.7x10"1 Nm? kg2

M,=6.0x10%* kg

M, =7.4x10% kg
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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

December, 2013

PHE-02 : OSCILLATIONS AND WAVES

Time : 1% hours

Note :

Attempt all questions. The marks for each question are
indicated against it. Symbols have their usual meaning.

Log-tables or simple calculator may be used.

1.  Answer any five parts :

(a)

BPHE-101/PHE-02 7 P.T.O.

A person is standing on a railway platform.
He hears the whistle of a train moving away
from him with a speed of 72kmhr~1 as
660Hz. Calculate the actual frequency
emitted by the train. Given speed of sound
as 330ms 1.

The phase velocity of a wave in a medium
is given by v=a+Db\, where a and b are
constants and A is wavelength. Calculate the
group velocity.

The frequency of a tuning fork is 300 Hz. If
its quality factor Q is 5x10?% calculate the

1

time after which its energy becomes 1( of

its initial value.
Two harmonic oscillations of frequency w,
having an amplitude 1 cm and initial phases

k3
zero and 5 respectively are superimposed.

Calculate the amplitude and the phase of
the resultant oscillation.

Maximum Marks : 25

3x5=15



(e)  Write the differential equation for a damped
forced oscillator and state what does each
term of the equation represents. What is the
difference between the transient state and
steady state of such an oscillator ?

(f) Calculate the characteristic impedance
offered by a thin wire of steel stretched by
a force of 40 N it weights 2 gm 1.

(g) Calculate the frequency of the fundamental
mode in a one end closed organ pipe of
length 0.5 m. Take the velocity of sound to
be equal to 330 ms~ L.

(h) Two coherent sources whose intensity ratio
is 81 : 1 Produce interference fringes.
Calculate the ratio of maximum to minimum
intensity of the fringe system.

2.  Answer any two parts : 2x5=10
(a) A smooth tunnel is bored through the earth
along one of its diameters and a ball is
dropped into it. Show that the ball will
execute simple harmonic motion with

R
period T=2'rr\/g where R is the radius of

earth. (Earth is assumed to be a
homogeneous sphere of uniform density ).

(b) Give the theory of oscillations in a LCR
electrical circuit with small resistance.
Deduce expression for frequency of
oscillation.

(c) Using boundary conditions for logitudinal
waves, calculate amplitude reflection and

transmission coefficients.
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et ATt STgid 660Hz §1 39 T €It &t
arafaes ergfa giefaa =i fean § & wafy
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v=a+b\

&l a @ b Fraais § o A aiee &1 W
g 97 IREfad H|
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Rehfad 3 fSeh a8 I9&T et o797 SRS

1
A HT 70 A HTT @ S ¥
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(d) = ot S, foTRT Sgfaar w, e S
1 cm € 91 fSRT ofaess &ad e 4

aw%%‘,ﬁawﬂﬁa%m%: i

ST T 3TN qT shell Jfiehferd @i |

(e) Tt sradfca yvifeq oe & fau sraswa
gt ford qen =ad i g8 T 98 =10
T . o
Tt arereen § w7 AT ?

(f) 40 N 9 BRI dd $TI@ & dR GRI 39
srfyarerfoTe gidarar gfefad #1 arR FT1 9R
2gm_1%|

(g) 0.5 m @t 3WH-1139, 59 U SR A §, &
o fawn =t g sRefed w1 99 & 5
e5fq 1 37 T AT 330 ms~ L |

(h) I FTIUE 81 : 1 3T & FHAl HIG Ha
=fawtor fivsl 3= wid 81 iR fem A
SfYhan qem =IAaH derdisti &1 377ard Ifemferd

FL
2. &=l St ami o s ford 2x5=10
(a) YT & I Ik M F Y T faHA
ISR RCIE IR e e G O A RS (G

fog =i fo A 9o amad nfa s foges

R .
aﬁamhzw\/g B W8l R AT H

e SR g geat w1 WaE W EE - B
(A & T gl Uk §HH ST g1l §9qnT
e & |
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(b) g g ot LCR forpa afuy & fog Sem
o1 i 9Ia | S S g 1 STk Fa=
FI

() orewd o & fou Hmm yfdsdl 1 g
FTh A qUT IRIHA O] ki TR
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