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BACHELOR OF SCIENCE (B. Sc.)
(BSCG)

Term-End Examination

December, 2020

BPHCT-131 : MECHANICS

Time : 2 Hours Maximum Marks : 50

Note : (1) Attempt all questions.

(it) The marks for each question are

indicated against it.
(iti) Symbols have their usual meanings.

(iv) You may use a calculator.

1. Answer any five parts : 2 each

(a) A box is being pulled by a rope that makes
an angle of 60° with the ground, with a
force of 80 N along the rope. Calculate the
vertical and horizontal components of the

force.

Lot-I P.T.O.
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Determine whether the following ODE is

exact or not ?
y2dx + 2xydy = 0

While riding a bicycle, a child falls forward
and off the bicycle, when the bicycle hits a
rock. Explain, why ?

Define conservative force. Give an

example.

Explain, why dancers are able to increase
their angular speed by pulling in their

extended arms, while dancing.

Determine the centre of mass coordinates
of a system of two objects of masses 3.0 kg
and 15 kg, respectively, kept at a distance

of 2.0 m from one another.

State the characteristics of simple

harmonic motion.

(h) A wave is represented by :

y (x, ©) = (5 cm) sin[(zo st + (15cm—1)x]

Determine the velocity of the wave.
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2. Answer any two parts : 5 each

(a)

(b)

(c)

Determine the work done in moving an
object from the point (0, 2.0 m, — 2.0 m) to
the point (3.0 m, 4.0 m, — 2.0 m) when a

-

constant force F = (4.0 N)f + (3.0)} 18
exerted on it.
Solve the ODE :

y'—4y"+3y =0
subject to the initial conditions y(0) = 1 and
y'(0) = 2.
The position vector of a particle as a

function of time is given by :

- . o
r() =8cos3ti + 8sin 3t j

Determine its velocity and acceleration.
Show that both 1its speed and the

magnitude of its acceleration are constant.

3. Answer any two parts :

(a)

A box of mass 40 kg is pulled up by a rope
at a constant velocity on a rough inclined
plane which makes an angle of 30° with

P.T.O.



(b)

(©
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the horizontal. Determine the coefficient of
kinetic friction between the box and the
surface of the plane. It is given that the

tension in the rope is 250 N. Draw the free

body diagram. Take g =10 ms™2 . 4+1
Determine the height of a geosynchronous
satellite above the surface of the earth.
Take :

G =6.67 x107! N-m?2 kg2

Rg = 6.37x10° m

Mg = 5.97 x 1024 kg 5
State the law of conservation of energy. A

wooden cube is pushed across a rough floor
at a constant speed by a horizontal force of
12 N and it moves a distance of 7.0 m. If
the thermal energy of the cube increases by
32 J, what 1s the increase in the thermal

energy of the floor ? 1+4
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4. Answer any fwo parts :

(a)

(b)

A merry-go-round with a radius of 6.0 m is
set rotating from rest in a clockwise

direction and attains an angular speed of
0.50 rads™! in 100 s. What is the

magnitude and direction of the torque
experienced by a child of mass 30 kg about
the centre of the merry-go-round if she is
sitting at a distance of 3.0 m from the

centre ?

What 1s her rotational kinetic

energy ? 3+2

State Kepler's third law of planetary
motion. One moon of Jupiter has an orbital
period of 1.8 days and is at a distance of
4.2 units from the centre of Jupiter.
Another moon of Jupiter is at a distance of
10.7 units from its centre. Calculate is

orbital period. 1+4

P.T.O.
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(¢) A ball A collides head-on with another ball

B of equal mass. Assuming that ball B is at
rest and their collision is elastic, determine

the final velocities of these balls. 5

5. Answer any two parts :

(a) Calculate the average of the kinetic energy

and potential energy for simple harmonic
motion over one complete cycle of

oscillation. Take ¢ = 0. 3+2

(b) A particle is simultaneously acted upon by

(c)

two collinear harmonic oscillations of same
frequency but different amplitudes and
different 1initial phases. Determine the

displacement of the resultant oscillation. 5

Define logarithmic decrement and quality
factor for a weakly damped oscillating

system.
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The amplitude of vibration of a damped
spring-mass system reduces from 20 cm to
5.0 cm in 200 s. If the system completes
100 oscillations in this time, compare the

periods with and without damping. 2+3

P.T.O.
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IARY 80 N o ol @1 =1 & aifas
R FeafeR w2k @ Hif)

fuife =ifse foe frafafed grmo

TRl HHIHIUT JAY & Tl e ?
y2dx + 2xydy = 0

Efrd ® WO #wW gL TH d=dl

qiEfehd o Tk TeR H THUT W A/ Hi

AR R wEfre 9§ AR S ?1 H@emey

for Tmn A B 22

et 91 1 gftwre fafen ) S9a TF

3TN0 i)

TUARY fF T & oA FHARR IA
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S
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(B) SFHHE 3.0 kg & TH fie &I =

15kg & T I ¥ 2.0 m & T/ W @

ST 2l 29 fo-fie fom & dwefd &=

e frulf@ wifsm)
(F) WA 2fed T & 3Ifacreqor saEu|

(@) fodt o = F=fafaa =S g fHefud
IERIRIE
y (x, t) = (5 cm) sin[(ZO s Ht+@15 cm‘l)x]

T & o k1 A uifa sifsm)

2. HIE g1 9N KT : TIF 5
() T & :

-

F = (4.0N)i + (3.0)
% ¥ a5 (0, 20 m, — 2.0 m) ¥ o5
(3.0 m, 4.0 m, — 2.0 m) d TqaH Rt

fis W 91 g0 T T = F@ Hifsu)
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(@) anfe ufdasl y(0) = 1 3R y/0) = 2 &

I GIERoT AghHd TR T
y' —4y' +3y =0 I TA HIfT|
() T & ®od & ®9 § fHd w0 &0

feafq wfewr 7

- n .
r(t) =8cos3ti + 8sin 3t j

THHET A7 N RO FE shitew fag

ST foh STt =T qAn ©ROT & GRAT
3T B
3. HIE §] 9N SIS :

(F) SHEE 40 kg I Th 90 &l TF q

IOad W W § @ 9§ Ad 9uad

3R Afas & o= &1 F0 30° 21 I T
¥ @ 250 N 81 31 o w1 a7 3= &,

P.T.O.
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A T IR UHdd Gde & o™ T
N U i MO wifewl S@ fRe
3@ "ifed|l g =10 ms2 @I 4+1

qeal i e ¥ Th Y-Jediel ST &l
s fifa Hifs 5
G = 6.67 x 1011 N-m?2 kg2
Rg = 6.37x10° m

My = 5.97 x 1024 kg

ol GeeTo fIm 1 Fed Ul dwet &
TH T A 12 N & afas 5a9 ¥ G
I W IR A H 7.0 m HI T TR
THhl W Bl AR A HI A e o
32 J &I gfg TS o, A HI HI g el

H foat gfg gri? 1+4
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4. i3 ] 9N HIST
(%) B 60 m & ThH TJ-M-TSTE i

(@)

formaen @ <fgomed i femm S @
3R 100 s § T8 0.50 rads™! i KON
oA U F AN B HK F 3.0m KT G
T o3 THAN 30 kg HI weel W OHAG-TI-
T ® W B 9 o A A s
1 g SR fen 9 HIfSw) S w6
UGS ECE IRl 1 3+2
TR & T A & G FEg w1 FeE

T FeS(d U8 & Toh STUE 1 Hheld
ARt 1.8 f& ® oIR gewfd & &= 9
STH T 4.2 THE B JeHG b TH
STUE ®1 SHF = U g4 107 THE 2
9 T SWE & Hed TExehlal i TUMET
wHifsu| 1+4

P.T.O.
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() 7T A % SR THAN arelt, fauHmeEen o

feord g B W Yo WegEA Bl R
TE A % SAfam 3 1 it 5
HE g7 AW BT :

(F) WA afad T & fau, <o & Tw qel
o % o ferfaw oo R s S @

AEd H IRehferd wifsTl ¢ =0 o1 3+2

(@) frdl 01 W T @ A o AN

€, ot emgfa @AM ?, g 3% oA
IR RfTw wed o= F1 ufomd e
1 foreemaq faaif sifsa) 3+2

(7)) TH Jood: oIgHd Qo & fau

TS 398 TR Ul R i
RITGI) e Tt FaHfed

FHMA-TIHE ™ & < T 3TIM
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200 s H 20cm 9 TEHL 5.0 cm @ ST

2 9t W' JoF @ TEEEE H 100

e R H 7, A TGD SNSRI HT 3T
T frfaat & qon s 59 @7 eremfea
2 3R 59 I ST 2 2+3
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