No. of Printed Pages : 16 BPHCT-131

BACHELOR OF SCIENCE
(GENERAL)
(BSCG/BSCM)
Term-End Examination
June, 2025
BPHCT-131 : MECHANICS

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory.

However, internal choices are given.

(it) Marks for each question are given

against it.
(iti) You can use calculator.

(iv) Symbols have their usual meanings.

1. Answer any five parts : 5x2=10

(a) Write down the equation of motion of a

damped oscillator.
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(b) Explain, what is logarithmic decrement.
(c) State Kepler’s third law.

(d) A person is sitting in a bus at rest. The
driver suddenly starts the bus. What

happens to the person ?

(e) Determine whether the following
ordinary differential equation is exact

or not :
y2dx +2xydy =0

() Two solutions of the second order
differential equation :
y'+4y=0

are y; =sin2x and Yo = COS2X.

Calculate their Wronskian and state
whether or not their solutions are

linearly independent.
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(g) In everyday usage, the terms mass and
weight are wused interchangeably.
From the point of view of Physics, is it
correct ? If not, state the difference

between them.

(h) A grinding stone completes 100
clockwise revolutions in 10 seconds.
Calculate the average angular speed of

a particle situated on it.

2. Answer any two parts : 2%x5=10

(a) Using method of separation of variables,

solve the ordinary differential equation :

(y+2)y"+x=0

It is given that y =2 at x = 0.
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(b) In an LCR circuit, the variation of
charge flowing with time in the circuit

1s given by :

2
d q+R@+g=O
dt? dt c

Solve this equation to determine g as a

function of ¢.
(c) Determine the torque about the point
= . A 4
(-1, 0, 1) due to a force F=i+4j—Fk
being exerted at the point (4, 1, —2).
3. Answer any fwo parts : 2X5=10

(a) Two mutually perpendicular harmonic
oscillations of same frequency but
different amplitudes and arbitrary
phase difference are superposed. Obtain

the equation of the resultant motion. 5
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(b) (1) Explain the concept of phase of a
wave for a transverse wave
propagating on a string. 2

(1) Show that phase difference
between two positions defined by

x¥; and x, on a waveform as a
given instant of time is given by : 3

Ad = %(x1 —x4) for fixed ¢.

(0 What do you wunderstand by the
relaxation time of a damped harmonic
oscillator ? A system 1is executing
damped harmonic oscillations and it is
observed that in 20 s, the amplitude of

oscillations reduces from 4 cm to 2 cm.

Calculate its relaxation time. 2+3
4. Answer any two parts : 2x5=10
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(a) A box of mass 10 kg is pulled up by a
rope at a constant velocity on a rough
inclined plane which makes an angle of

30° with the horizontal. Determine the
coefficient of kinetic friction between
the box and the plane’s surface if the

tension in the string is 120 N. Take

g=10 ms 2.

Draw the free body
diagram. 4+1

(b) A stone of mass 0.2 kg 1s swinging in a
vertical circle of radius 0.5 m. The speed

of the stone is constant and equal to

5.0 ms'. Calculate the tension in the

string at the top and bottom of the

circle. Take g =10ms2. 5

(¢c) The potential energy function for a body

1s u (x). What is the force acting on the
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body ? Determine the force acting on

the body for u(x)=%kx2. State the

conditions for stable, unstable and

neutral equilibrium for a potential u (x).

1+1+3

5. Answer any two parts : 2x5=10

(a) A vehicle of mass 1500 kg at rest is hit
at the back by another vehicle of mass
2500 kg. The final speeds of both
vehicles after the collision are known to
be 12 ms™' and 8ms™!, respectively in
the same direction. If the collision was
head-on and elastic, calculate the speed
of the second vehicle before collision. 5

(b) (1) The mass of Saturn is 95 times the
mass of earth. One of the moons of

Saturn has an orbital period of
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15.95 days. Calculate the distance

between Saturn and its moon. Take
mass of earth as 6x10%* kg and

G =6.67x10"" Nm kg 2. 4

(1) A celestial body moves around the
sun in an orbit with e = 0.65. State

the nature of the orbit. 1

(¢ (1) Calculate the reduced mass of
carbon monoxide molecule by
taking the mass of carbon and
oxygen atoms as 12 u and 16 u,

respectively. 3

(i1) State the law of conservation of
angular momentum for a two-
particle system. 2
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() SR & garg f=m = fafew|

() R Al fer @Sl o9 | 931 B =i o9
1 TS Il <l € | ST A bl 941 8T 2

(v) fruffm =ifsw f& s f=fafes grmo
TRl HIHLT TAGY T 3Tee el

y2dx +2xydy =0

(=) fgd =ife Aasa THHT .

y"+4y=0
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() T Tkl 10 HHUS H 100 HYO SFaqomerd
IO A 13 W o T w0 F oA
IO =TT YRR eTd hifld |

f=dl < 9l & S fafeu . 2X5=10

() =R ggwRd fafy g fefafed demo
ATFHA THIHITT hl & HIfST :

(y+2)y"+x=0
wRmsfFa=0Wy=2%]

(@) TH LCR uRug § 37E9 & T9T & 919
foreror frefafeq T grn frefua @
T

2
d_q+ d_q+g:0
dt? dt c
T HIH i & Fih g I ¢ D e &
&9 § 1A Tl |
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(M g (4,1, -2) W@ A f={+4}'—l%
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3. &=l @ uril & S fafem : 2X5=10
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T FHIHIUT Fcd— il | 5
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2

(i) forEh TCT €9 W x, A x, 5N &G
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0] I ShelT<R 1 sieh TeAfafed ® : 3
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(7)) eTemfed 3TEd <ifas < fasifa &1 9 3

FI TS T 7 AU ST qled 9 W)

T 9™ T S ™ 20 s § 4 cm 9

TR 2 cm & ST § | Sifeds &1 fasifa e

o fa AW

qehTedd <hIlST | 2+3

4. Tl gt 9 & W fafeu . 2X5=10

() SHAM 10 TR & Tk o I Teh G d

TqHae I § Eii= S 1 7 gHde i)
&fast & o9 @1 o 30° ¥ oAfe e H
T 120 N &1 3R sl k1 o =R o, @

R 3R 99 FHAA I Gdg < &= Tideh

HEU[ TN T TUET HINCI g =10ms 2

W | o TR eTR@ ot Eifaa | 4+1
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(@) THE 0.2 fhwm dem U TR e
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TR H AW R § SR SHE AW
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1+1+3
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IO 1S ¥ THACT § 1 WEEA & 9Ig MieAt
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AT W Hoed 9 & O MET &t =1
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