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

Term-End Examination

June, 2023
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) Show that for any two vectors p and ¢q :

2
-
(b) State the order and degree of the ODE :

(y')2 +2y" =0.

2
- - 5 9
p.-q

+ = pq

P.T.O.
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(d)

(e)

®

(g)

(h)
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A car of mass 3000 kg is moving in a
circular path of radius 10 m at a constant

speed of 6 ms™!. Calculate the centripetal

force on it.

Calculate the work done by the force
F = (2.0x —5.0x%) N in moving a particle of
mass 2.0 kg from x =10 m to
X9 = 3.0 m.

What is the rotational K. E. of a particle of

mass 2 kg moving in a circle of radius 1 m

with an angular speed of 1 rad s1?

State Kepler's law of harmonics for

planetary motion.

Two tuning forks of frequencies 383 Hz and

389 Hz are sounded simultaneously.

Calculate the beat frequency.

Give one example of waves :

(1) which require a medium for
propagation.

(1) which do not require a medium for

propagation.
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2. Answer any two parts :

(a) (@) Determine torque about the point

(1, 0, —1) due to a force i‘) -3+ } By
being exerted at the point (2, -1, —4). 2
(11) Determine the velocity and
acceleration of a particle with position

vector : 3

- . o .
r(t): cos?ti + sin?¢j + cos 2t k

(b) Show that the following ODE is exact and

solve it : 5
(Sex —2+y)dx+(x+ey —7)dy =0
(c) Solve the following boundary value

problem : 5
y'—4y' +4y =0

y(0)=3
y(1)=0.
3. Answer any two parts :

(a) A ship of mass 4 x10% kg is moving at a

constant velocity. Its engine generates a

P.T.O.



(b)

(©
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forward thrust of 8 x10° N. Determine

(1) the upward bouyant force on the ship
due to water and (11) the resistive force

exerted by water on the ship. 5
Take g = 10 ms™2.

Calculate the value of acceleration due to

the Earth’s gravity at an altitude of
5.0 x103km and at the depth of 10 km.
Given g, = 10 ms-2 Take Rg = 6400 km. 5

(1) If the force of friction is 20 N, what
power is needed to maintain a steady
speed of an object at 2.0 ms-! on level

ground ? 2

(11) A woman of mass 80 kg and her car
are suddenly accelerated from rest to a
speed of 6.0 ms-! as a result of rear-
end collision. Obtain the impulse on
the woman and the average force
exerted on her if the duration of the

collision 1s 0.8 s. 2+1
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4. Answer any two parts : 5 each

() @

(i1)

(b) (@)

(i1)

A girl is sitting on a giant wheel at a
distance of 5.0 m from its centre. What
is her speed when the wheel is turning

at the rate of 1 revolution every 5 s ?

2

State the law of conservation of
angular momentum. A satellite having
moment of inertia of 10000 kgm?2 is
rotating at angular speed of 1 r.p.m. If
its moment of inertia is increased to
30000 kgm?2, what will its angular
speed be (in r.p.m.) ? 2+1

What is a central force ? What are the
two constants of motion under central

conservative forces ? 2+1

Determine the centre of mass and
relative coordinates of a system

consisting of two particles of masses
of 1.5 kg and 2.5 kg placed 3.0 m
apart. 2

P.T.O.
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(c) Two balls of masses 1 kg and 3 kg collide

head on in an elastic collision in the equal

%
and opposite velocities v . Determine their

final velocities. 5

5. Answer any two parts :

(@) (1) The amplitude of oscillation of a
simple harmonic oscillator is 40 cm.
Show that its instantaneous Kkinetic
energy 1s less than its average kinetic

energy when the displacement is

30 cm. 3

(i1)) An object undergoes SHM with
frequency f = 0.45 Hz. The initial
displacement is 0.025 m and the initial

velocity is 1.5 ms-1. Calculate the

amplitude of the oscillation. 2
(b) The motion of a simple pendulum is
described by the differential equation: 5

2
GX tox =0
dit?
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Write the solution of this differential
equation for the following set of initial

conditions :

att=0,x=3cmandd—x:0.
dt

A travelling wave is given by :

y(x,t) = 0.18 sin (10.2t — 3.2x +1.8) m

where x 1s measured in metres and ¢ is
measured 1in seconds. Determine the
distance by which the origin on the x-axis
should be shifted so that the expression for

the wave becomes : 5

y(x,t) = 0.18sin (10.2t — 3.2x) m

P.T.O.
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(@) f=fafea Tumor saed gHR &

()

(¥1)

(¥)

Fife 3R =d fafeu .

() +2y =0
THAM 3000 kg 1 Th &R 55T 10m
I ada 99 W 6ms ! Bl SR A H
T 21 38 R @ W AfTR= T &1
UM SIS

HATH 2.0kg % Th & &l x, =1.0m
¥ 1, =30mdTF o WH H TA
F:(z.Ox—5.0x2)N g feu U &

1 AT it

TEME 2kg oGl & &I, S B 1m
%AQ?T'&I lrads! &1 ®IOE =@ o
Tfemr 8, soff wfast =it @ @ 2

P.T.O.
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(F) T A # fou deR H1 G-TRdl

g fafem)

(®) 383Hz T 389Hz AGAl oA
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2. g g7 9w TdH 5

(F) () fog  (2,-1-4) W @@ W =

-

F=3i+j-k &1 a5 (1,0,-1) &

gfd o1 Al Fd i) 2
(i) Tearfa =i

7(1&):cos2t5+sin2t}+cos2tl%

o HO S a9 AN WO W

Hife| 3

(@) f9g =ifGE ff FAfGREad TR0 3
THRIO JAAY 7 oI SY ' HIfET ;5

(3¢" =2+ y)dx +(x+e” - y)dy =0
(M) fr=Afafeas ofefm a9 w9=n & 'd
ST 5
y' —4y +4y =0
y(0)=3
y(1)=0

P.T.O.
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3. Wiz §T 9F HifQ .

(F) TAAE 4 x108kg T Th &S TR T

Y TfqHH 81 ST I T IUIE 8 x 10°N
Bl (@) I ® HRO SEN W e ©
ScEq g 3R (i) I g SN W
auiftd iy 9@ @ Sifem)
g=10ms2 A 5
(@) 39E 5.0x10° km 3R TeW 10km W
geal & TEEd ©RUl &I TUMAT HifwT|

fm ¥ & g, =10ms21 Ry = 6400 km
SIS 5
(M) () Ff =W g9 20N @, q WHAA 9fH
R fhdl fig w1 ferR =1 2.0 ms?

Y W@ % fag fedad o i

AEYIHd B ? 2



[13] BPHCT-131

(i) SETAM 80 kg h! Higel 3 IHH! HR
9 | gU FeIed o hRul famrerEen
¥ OHE @A B § SR S W
6.0ms! B W ¥ Agen W eEm
IR W W T SEd FdA &I
TMET IS Al Hoged i sy

0.8 s 2l 2+1

4. T F7 WM ST :
(F) () ™ @R TH TR g
(giant wheel) W 3TFH = H 50 m
F g0 WIS B W9 G 55 H TH
IRHHAT H R G YA €, q ASH HI
T 7 ? 2

G) o Fan &1 e fEm fafen)

Tk 3STE, SE&R1  Se@ et

10000 kgm2 ®, I HUNE =0

P.T.O.
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lrpm. ¢ IR ITHT g Aol

FEHL 30000 kgm? HX g M@,

SHR! HIOE WA (rpm.) H FN

Bt ? 2+1

(@) () F9 o 0 B 2 Hg Geh
I & ofiF fa % faw wfa &

T FME ? 2+1

() TH-TM ¥ 30m &I TW W W@
Al 1.5kg 3N 2.5kg & & HON

#1 fm & gefa ®= IR smifers

o

X [aWa
EENUE R ILTEEAIS 1Y 2

(1) SeT| M 1ke 3N 3ke ol & Tl w1 Eren

TARY Heleed Tl € S o TH-TW HI

forda faam § A o @ TREM § ST
3ifaq a7 J| Sife| 5
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5. i §] 9M ®ifeT :

(F) () frdt o omedl T HT STEM
40 em T Tag #ifSU & w& fowem
30cm ¥, d ik I dEfue i

Sl gHHT A TS il @ wA R
3
() Wh fUg g £ =045 Hz 9 &A
e Tfa Rl Bl SEHT  SRIER
faeem®  0.025m SR SRfsww o
1.5ms™! Bl oA H AT HI TOA
i 2

(@) fodt WA e =t 7fa F=fatad
el YHIRTUl NI oo Bl © : 5

frfafeg st ufgsei = fau =9

TRl FHIRIUT k1 Bl fof@y :

t=0 W x =3cm ﬁ?%=0|

P.T.O.
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(1) TH WIH q1 61 s FEAfafad 8 ;5

y(x,t) =0.18 sin (10.2t —3.2x +1.8) m

S&l x b1 HIOH HeEX H 3R ¢ w1 YhUS

¥ fear T ®1 o® @ ufefem wifsc

9 W gafasg & x-3 & HW
TMIARG 8 W RT HT FSH
fr=fafaa g s .

y(x,t) = 0.18sin (10.2t — 3.2x) m
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