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BACHELOR OF SCIENCE
(GENERAL)
(BSCG)
Term-End Examination
December, 2024
BPHCT-131 : MECHANICS

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory,but
internal choices are given.
(it) Marks for each question are given
against it.
(iti) You can use calculator.

(iv) Symbols have their usual meanings.
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1. Answer any five parts : 5%x2=10

(a)

(b)

(©

(d)

(e)

Obtain the unit vector in the direction of
% A A
the force F =i +3j.

A box 1s being pulled by a rope that makes
an angle of 45° with the ground, with a
force of 80 N along the rope. Calculate the
vertical and horizontal components of the

force.

State fwo characteristics of Simple

Harmonic Motion (SHM).

What is a conservative force ? Give one

example.

A wave 1s represented as :

y(x,¢)=(2cm)sin [(20 s! ) t+ (15 em ! ) x}

Calculate its speed.
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(f) Show that the following ordinary

differential equation is exact :
(y—x3)dx+(x+y3)dy =0
(g) A person is sitting in a bus in motion.
What happens when it suddenly stops ?
2. Answer any two parts : 2x5=10

(a) The undamped torsional oscillations of a
wheel are governed by the ordinary

differential equation :

2
199, k=0
dt

Determine 0 as a function of time for :
k1= 2551, 0=30°

and ﬁ(t =0) =20 rads™.
dt
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(b) Show that for uniform circular motion the
velocity 1s perpendicular to the position
vector and the acceleration 1s
perpendicular to the velocity at each
instant of time. Determine the direction of

the acceleration.

(¢) A sphere of mass m 1is falling freely from
rest under gravity in a lake that offers a
resistive force proportional to velocity.
Establish the equation of motion of the

sphere and solve it.

3. Answer any two parts : 2x5=10

(a) A train of mass 107 kg is moving in

a straight line at a constant speed of

90 km h7!. The brakes which produce a

net backward force of 3.20 x 108 N, are
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applied for 20 s. What 1s the new speed of
the train ? How far has the train travelled

in this time ? 3+2

(b) State the work-energy theorem. A space-
ship of mass 4000 kg is travelling in space
at a speed of 8000 ms-l. Its speed 1is
reduced by firing rockets in the opposite
direction which generate at thrust of
30000 N over a distance of 2000 km.

Calculate the final speed of the spaceship.

1+4

(c) A stone of mass 0.2 kg is swung in a
vertical circle of radius 1.0 m at a constant
speed of 5 ms-!. Calculate the tension in
the string at the top and bottom of the

circle. Take g = 10 ms2. 5
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4. Answer any two parts : 2x5=10

(a) The velocities of an object executing simple

harmonic motion are 10 cms ' and

1

24 cms~ when 1its displacements are

12 cm and 5 cm, respectively. Calculate the
amplitude and time period of its

oscillations. 5

(b) A progressive wave is described by :

y(x,t)=2 sin {1400 nt —2—“’5} cm.

Determine the direction of propagation and

calculate the amplitude, wavelength,

frequency and velocity in cms ™. 5

(¢ A damped harmonic oscillator has the
amplitude of the first oscillation 10 cm. It

reduces to 1 cm after 100 oscillations. If
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the period of oscillations is 4.6 s, calculate
the logarithmic decrement and damping

factor. 5

5. Answer any two parts : 2x5=10

(a) The moment of inertia of a wheel about its
axis of rotation is 5.0 kgm2. It is initially at
rest and then connected to a motor which
delivers a constant torque of 25 Nm about
1ts axis. How much work has been done by
the motor on the wheel after wheel has
gone through 6.0 revolutions ? What is the

angular speed of the wheel at that time ?

(b) What is an elastic collision ? A ball collides
with another ball of same mass which is at

rest. If the collision can be regarded as
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elastic, obtain expressions for their final

velocities after the collision. 1+4

(¢c) (1) State Kepler's laws of planetary

motion. 3

(1) The orbital period of a moon of Jupiter
1s 1.8 days. It is situated at a distance
of 4.2 units from the centre of Jupiter.
Calculate the orbital period of another
moon of Jupiter which is at a distance

of 10.7 units from its centre. 2
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(@)T® dod &l THA ¥ 45° HI SO A
et gR wiE S §1 3H Wl § 80 N 5ed
T &1 91 o &fast TS SeaieR TR o
A F1d ehifS

() WA Mad Tfd (SHM) & ar  STiactefor
AT

(%) Gl 9o M e § 2 Wk S dfu)
(&) frdt 1 & F=Afafaa =ee g aRkefia
fopan St @
¥(%,t) = (2em)sin| (207 )¢+ (15em™? )
ESEAREICEISICRCAIS I

(7)) fEre f fEAfdafed 9uUrRo ged
TR qoaY B

(y—x3)dx+(x+y3)dy:0

(®) Tk Al Tfae= a8 W 931 g B 99 &

ST T I FT B ?
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2. hIZ & AN HifST : 2x5=10

(%) & Ued & IMEHERd AUST I 6

TR0 3fehel GHIH0T e 2

2
Id—3+k6:0
dt
0 %l AT % e & ®Y H [ SN
ﬁ?ﬂ% :
kE/1=25s"1,0=30°
e @(t =0)=20rads™" |
dt

(@) fag ®ifvY fe ThEAn oaga Tfd & forg,
gy o7, feafq 9fgw & oo @@ @
qe RO, AT & Aded el gl ROl
feen ot fruif@ sifsw)

() SFAE m H Mol Tk S # fommesen
Y TEAHHU % Y9G H o &9 9 iR @
2l T W oM ot Ffeeft s/ bt o &
U TR el T A GHiRor Tefud

SIS T ST B WK hifSIT|
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3. foe=l &t wmi & s ST . 2x5=10

(F)THAIH 10'kg &I TH TMET 90kmh!
®1 SR I ¥ WA W1 A TEE 1S9
W S gN 20s & AU 3.2 x 10°N &ME
I ol S ', fSEet fawm SEet T
a1 feon & fouda et 21 el @ T

o R ? TH AU U {erel feha)

o T H ® 2 3+2

(@)&FE-Fsll g9 &1 & fafeul s=EH

4000 kg 1 TUH SfafleEm  ofdRer o

8000 ms~! FI 9@ § TAAH g1 ITHT A

&1 faqdia fen 5 The BgHL TR 1A

® w9 fwa ST g1 ke 1 2000 km
1 W T TUIR 30000 N T TaRem™ =i

SAfaq =T IResfad sifsa| 1+4
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(1) 02kg SFEE &1 Th YR 1.0m B
% TR g9 H SYEET S @1 R @
I 3R € qY1 SUHRT AF 5ms 1B I B
Seaad R freae fagel W el A @
HT TUMET HIfSU g=10ms 2 ol 5

4. Tt &t 9 & S| [T 9x5=10

(F)WA Ed g W ® T fies & o
10cms™t T 24 cms™! %, ECISLED
forgemo %A 12cm 9 5cm 2l SHH
el HT AW qUT SMEdhIA  UNhierd

T 5
(@) T T 1wl fEfafed gHwo gr

~

frefyd forar Smar ©

y(x,t)= 2sin{1400 nt —%} cm

T U & TR fogn fauif@ swifsw qen
THT AMEE, qeed, I R cms

Ok H HRT a7 YT hifsig| 5
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() Tk SFEHfed STl <efeh & Y| e 6l
M 10 cm Bl A8 100 JeHi H AR
1com ® S B AR Ao AT STEdHR
46 s 8,  TYUKIT IR AT SFAHIA
HNH h TF IRHfcd Hifeg| 5

5. fo=t at v & s ST . 2x5=10

(F)TH UfEd HT 30 O & & AU S
ol 5.0 kgm? T SN H  ufg
fommeeen & 21 R SO WX 9 Wi
fen st ® S 39 W & i & ufd
25 Nm &1 oo ool eIRifyd st 21
6.0 IRGRAT T F T W AR N Ul
W e wE fHan S @ 2 9 wma ufed
®1 HIVT =T FM T ? 5

() YIRS Togd ¥ MY I THeW T 2 Th
T T GAM FoAHE Hi, formmaen | feor
@ TR U TORY GEeA B @1 geeed
% @5 A A H gRemH O % o

I hiTU| 1+4
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(M () HeR & T fa & Fam & FHor
fafeau) 3

(i) se@fd T& & TH IYUE & Heid
Rt 1.8 57 81 sewufd & &= @

3Tl Tl 4.2 THE 21 T T KT TH

3 IWE, Sl U & 5 § 10.7 THE

& W R B, & wefT Ak HI

UM SIS 2
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