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(@) Students regzstered for both BPHE-101 /PHE-01 and
-~ BPHE-102 | PHE-02 courses should answer both the
question papers in two separate answer books entering
their enrolment number, course code and course title
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question paper after entering their enrolment number,
course code and course title on the answer book.

.4t va.3.-101/d . wa.§ o1/ dr.va.d.- 102/ . ve . 5. 02 |
R e (f.va )
w=ra wfew, §7, 2018
witfoes fam
.. ow 3. 101/ 0= 5, 01: nﬂﬁﬁswﬁﬁ

ot ot . - a‘#maﬁiaﬁ
.y wa.¥..102/dt v=.3.02:

@) w?wa?v?qaézoz/v?qaéoza#za?t#qas’zoz/.
g -02 3 wgel & %qva?g»v g a7 -7

% IR HHT-HTT TR gierran F o HFHHIF,
GIGIHH FIE T TIFIHA A TT%-HT% TG & |

Gi) 9 o7 #.9.99.8-101 /R ua.f-01 7 A w98 102/
W.79.8-02 el & & forg goliga &, o797 I woT-97
F IW, I JRABT § 39 A, wawas?gaw
Www—mﬁwé/ -

BPHE-101/PHE-0/ BPHE-102/PHE-02 1 P.T.O.




BPHE-101/PHE-01

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
June, 2018

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
calculators.

1. Attempt any fwo parts : 2x6=12

(a) (i) What is the force needed to push a
15 kg object up an inclined plane at a
constant speed when the plane makes
an angle of 30° with the horizontal ?
The coefficient of kinetic friction
between the object and the plane is 0-3.
Draw the free body diagram.

Take g = 10 ms™2. , 4+1

(ii) A particle moves in a circle of radius
10 m with a speed given by v = 2:0 t
where v is in ms™! and t is in seconds.
Calculate the radial acceleration of the
particle att =1 s. 1
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® () Aforce F =(2N) i -4y N) | (withx
" in metres) is exerted on a particle. How
much work is done on the particle as it

" moves from (3 m, 2 m) to (0 m, Om) ? 4

(i) A 1.0 kg ball drops vertically on the
floor, hitting it with a speed of 20 ms™1.
It rebounds vertically with an initial
speed of 10 ms~1. If the ball is in contact
with the floor for 0-02 s, what average
force is exerted on the floor bytheball? 2

(c) A child of mass 20 kg slides down a 6:0 m long
slide, which makes an angle of 30° with the
horizontal. The cqefﬁcient of kinetic friction
between the child and the slide is 0-1. If the
child is at rest at the top of the slide, what is
her speed at the bottom ? How much energy is
transferred to thermal energy ?

Take g = 10 ms™2. ' 442

‘(d) A merry-go-round with a rotational inertia of
5000 kg m? is rotating about its vertical axis
with an initial angular speed of 2 rpm. When a
girl jumps on to the merry-go-round, the
angular speed of the merry-go-round reduces
to 1 rpm. Calculate the rotational inertia of
the girl using the law of conservation of
angular momentum. o 6
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2. Attempt any one part : ‘ Ix5=5

(a) Define conservative force. A planet of the
solar system has an elliptical orbit with
a = 58 x 107 km, and e = 0-20. Calculate the
total mechanical energy and the aphelion and
perihelion distances. It is given that the mass
of the planet is 3-3 x 1023 kg, the mass of the
Sun is 20 x.10% kg  and
G=667x10"11 Nm2kg2. = 1+2+1+1

(b) Consider a two-body system of equal masses
for which the net external force is zero. Reduce
the coupled equation of motion of this system
into two uncoupled equations in c.m. and
relative coordinates. What is the reduced mass
of the system ? 4+1

3. Attempt any one part : Ix5=5
(a) A wheel rotating at an angular speed of
20 rad s! is brought to rest by a constant
torque in 4-0 s. If the moment of inertia of the
wheel about the axis of rotation is 0-2 kg m?2,
calculate the work done by the torque in the

first 2 seconds. 5

(b) A ball of mass m hits another ball of equal
mass at rest in an elastic collision. Show
that after the collision the two balls move at

right angles to each other. 5
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4. Attempt any one part : Ix3=3

(a) What are inertial forces ? Draw the free body
diégram for an accelerating block on a rough
surface in a frame of reference attached to
the block. . 142

(b) A body weighs 100 N on a spring balance at
-the North Pole. What would its weight
recorded by the same spring balance be at

the Equator ?

Take Rg = 6400 km and g = 10 ms™2, 3
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BPHE-102/PHE-02

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
June, 2018

BPHE-102/PHE-02 : OSCILLATIONS AND WAVES

Time : 1 -;— hours Maximum Marks : 25

Note : Answer all questions. However, internal choices are
given. Marks for each question are indicated
against it. You may use calculator.

1. Answer any three parts : 3x5=15

(a) A factory siren has a frequency of 990 Hz.
Calculate the frequency heard by a person
sitting in a car moving at 72 kmh™! (i) away
from the siren and (ii) towards the siren.
Take the speed of sound in air as 330 ms™L.

(b) A transverse wave travelling in the positive
x-direction is represented as
y(x, t) = 5 sin (40 t — 0-02 x) cm.
Show that the ratio of maximum

acceleration of the particles of the medium to
their maximum velocity is 4 : 1.
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(¢ Sound waves travelling in a liquid are
incident on a liquid-solid interface. The
impedances of the liquid and the solid are
143 x 108 Nm™! s and 39 x 10’ Nm
respectively. Calculate the percentage of
sound energy reflected back into the liquid.

(d) Write down the equation of motion of a.
damped oscillator and explain- the
significance of each term in the equation.
Write the conditions for heavy, critical and -
weak damping.

(e) Two . mutually perpendicular oscillations
have angular frequency wy and amplitudes

~ a; and ag such that a; > ag. If the initial
phase difference between these is ¢,
determine the nature of the resultant
oscillation obtained on their superposition.

2. Answer any fwo parts : 2x5=10

(a) The equations of motion of two coupled
spring-mass systems (of equal masses)
executing longitudinal oscillations are

dle 9
a2 ‘°o X -0y (x5-%,)=0
and
2
d°z, o

+ o x2—m2 (x -X

dt?

where wg = f and o \/‘ are the

natural frequency and coupling frequency
of the oscillators.

Decouple these equations and obtain
expressions for normal mode frequencies. 243
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(b) A spring-mass system with m = 0-01 kg,
spring constant k = 36 Nm™! and damping
constant y = 0-5 kg sl is subject to a
harmonic driving force. Calculate its
natural frequency and the resonance
frequency. How do they compare ? Discuss
the physical rsigniﬁcance of your
result. : 1+2+1+1

fc) Show that only odd integral multiples of
fundamental frequency are excited in a
closed pipe. 5
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