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BACHELOR OF SCIENCE (B.Sc.)
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PHYSICS
BPHE-101/PHE-01 : ELEMENTARY MECHANICS
&
PHE-02 : OSCILLATIONS AND WAVES
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Instructions :

(i) Students registered for both BPHE-101 / PHE-01 and
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.

(i1) 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.
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BPHE-101/PHE-01

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

June, 2015

BPHE-101/PHE-01 : ELEMENTARY MECHANICS

Time: 1 é hours Maximum Marks : 25

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

usual meanings. You may use log tables or

non-programmable calculators.

1. Attempt any fwo parts : 2x6=12

(a) Define impulse. State impulse-momentum

- -
theorem. Two forces Fl and F2 (F;=3F,)

__)
produce the same impulse. If F; is exerted

__)
for 3 ms, for how long is F, exerted ?  1+2+3=6
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®b) @G A force F = [4x31 4 j ] N acts on a
particle. What is the work done by the
force on the particle as it moves along a

straight line from the origin to a point
(2,3)m? 4

(i) Is a net force exerted on a particle
moving in uniform circular motion ?
Explain. ' : 2

(¢) A child of mass 25 kg slides from rest, down
a tree, a distance of 12 m. Her speed is
6-0 ms~! just before she hits the ground.

(i) What is the change in the gravitational
potential energy of the child ?

(ii) What is the kinetic energy of the child
just before she hits the ground ?

(iii) What is the average force of friction
acting on the child ?
[Take g = 10 ms~2] 1+2+3=6

(d) * A dancer can increase her angular speed by
drawing in her extended arms. Explain.
A dancer starts spinning from rest and
acquires an angular speed of 5 rpm in
9 minutes. What is her angular
acceleration ? Calculate the torque that she
must exert if her rotational inertia is
70 kg m?. 2+4=6
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2. Attempt any one part : Ix5=5

(@) (1) The orhit of a satellite of mass 1000 kg
about the earth is given by

= 10,000
~ 1+0-1cosb

Determine the eccentricity and shape
of the orbit. 2

(ii) Show that for a central force, the
angular momentum about the centre of
force is a constant. 3

(b) Particles of mass 1-0 kg, 2:0 kg, 3-0 kg and
4-0 kg are placed at the four corners of a
rectangle ABCD, whose adjacent sides AB
and AD are 1000 em and 50 cm,
respectively. Locate the position of the
centre of mass of the system. 5

3. (a) A train of mass 40 x 10°kg runs
southwards at- a speed of 20 ms™! at a
latitude 60° N. What is the magnitude and
direction of the Coriolis force on the train ? 3

(b) What is the centre of mass frame of
reference ? A neon atom and an argon atom
moving at speeds of 200 ms™! and 120 ms‘l,
respectively, undergo head-on elastic
collision. Calculate their speeds before and
after collision in the centre of mass frame.
Masses of Ne and Ar atoms are 20 amu and
40 amu, respectively. 1+4=5.

OR
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(a) A girl of mass m is standing in a lift which
is moving downwards with an acceleration
;). What is the inertial force exerted on her
in the frame attached to her ? Also draw the
free-body diagram. 3

(b) A spherical ball rolls without slipping down
an inclined plane of vertical height 0-7 m. It
reaches the bottom of the plane with a
speed 3-1 ms~1. Is the ball hollow or solid? 5
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2. ot o wm =1 I A . Ix5=5

(%) () FSIHH 1000 kg % TH IWE I yefi &
AR 3R HEN 1 THIHT 8
_ 10,000
" 14+0-1cosb
#aT hl Ichgal I AR Fuifa
Hfr | 2

(ii) ﬁwaﬁm%@%—mw%%ﬁ
Sol-thg o Ufd HIVi Gan SRR BT 1 3

(@) @M 1-0 kg, 2-0 kg, 3-0 kg 3R 4.0 kg I
$U TH A™d ABCD % =R i ® @ &,
fraeht 9o qed AB 3t AD %591 100 cm
3ﬂ'{5-0cm§ Iﬁ?ﬂ%ﬁ?ﬁ-ﬁﬁﬁ@ﬁ
T i | 5

3. (F) TEHF 40 x 10°kg I ThH ¢ &
60° N W gferor feenm & 20 ms™! il =mer @
Tqadt 8 | 3 W N @ HINATE a9 I
gfmmr ug s ki Resm w2 2 3
200 ms™! 3 120 ms_leﬁmﬁﬂﬁ'qﬁﬁﬁ
Ne W] 3R Ar YN &1 U fom @i
YoIRY GUE BT @ | HUE @ ued IR Wi
weld-%hg Sy a3 § 9 9 Y TE
HIT | Ne 3R Ar TR F goqu™ FHA:
20 amu 3R 40 amu%l 1+4=5
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