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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 1st Semester Examination, 2020, held in 2021

PHSHGEC01T/PHSGCORO1T-PHYSICS (GE1/DSC1)

MECHANICS
Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfeE T F0Z T YMo Q"Y/VW fac e
Candidates should answer in their own words AT ST ST I AT TN N
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest
SR & RAPTF 3R S el (ATE (A-CFIE 715 &ATeid Ted wis

1. Answer any ten questions from the following: 2x10=20

fafeife @-cpiea 7o @cis Ted nies

(a) For what value of o will the vectors A4 =3i —5)’+51€ and B=5i —5)’+0{1€ be
perpendicular to each other?
0~ N F© T A=3{—5]+5k @R B=5—5)+ck (937 90 AN Tl
TR ?

(b) Determine the dimensions of angular momentum and torque.
il Sacael @3 597 @ el el

(c) If the vectors A=5/—7;+ 3k, B=—-4i+7] -8k and C=2i -3}, then find
A-(BxC) and (AxB)-C .
A-(BxC) @& (AxB)-C ffa s, 3@ o379 A=5-7j+3k,
B=-4i+7] -8k @R C=2i -3] =

(d) A particle of mass m moves along a curve 7 =a cos @t i +bsin @t j. Find the
angular momentum of the particle about the origin.

m SARME @0 Sl 7 = a cos ot i +bsin o ] @ FRRE SR erg MCoAcT

Zifoa il eac@el fae Fan
(e) Find the particular integral of the following differential equation:
d’y dy o _
P + e — 6y =36x
i sree Fiwaefba fafwe sTwat (particular integral) e Fcats
d’y dy o _
P + e — 6y =36x
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(f) Using Newton’s law of gravitation, determine the dimension of the universal
gravitational constant.

(g) Show that theoretically the value of Poisson’s ratio lies between —1 and 0.5.
(e (@ AT S0 OGS el —1 @R 0.5-93 30K AT |
(h) Calculate the work done when a conservative force
F=Qxy+z2)i+x*j+ 2xzk
acting on a particle displaces it from the point (0, 1, 2) to the point (5, 2, 7).

G W @ F=Qxy+z0)i+x°)+2xzk @ FAE (0, 1, 2) [/ @
(5, 2, 7) Trrs =misfie sace @ e i 5 of foef s

(i) A man is moving on an inclined plane with an acceleration 5 ms . If the mass of
the man is 70 kg, calculate the gravitational force acting on him. Given that

g=98 ms 2.

70 kg O@@ GF & TS O 5 ms™ GIPR Ao | ofF Tof IR SfoFds
e foefar S @ne, g =9.8 ms™ |

() It is given that the force field, ]7(?):_—2](?, where k is a constant. Is it a
r

conservative force field? Explain.
oAWE I (FG f(?):_—zkf, @A k @3 &< 1 @ft (& 96 TR &1 g 2 A1
r

N

(k) Write down the differential equation for forced vibration. Explain the physical
meaning of each term in the equation.

] TR0 ST TAPRelD &A1 TR elfofs ~iom cole wierR [ el

(I) A mass of 50 g is attached at the end of a spring and it vibrates simple
harmonically. The amplitude of vibration is 12 cm and the time period is 6 s. Find
the maximum speed of the mass.

@36 FeR-97 GFRAIE RIS QI 50 g O I @EOre Fis 21 FE [BEF
12 cm @R TR 6 51 A0 AEH whe el Tt

(m) Considering the earth to be a perfect sphere of radius 6.4 x 10° cm with uniform
density of 5.5 g cm™ , find the value of the acceleration due to gravity on the
earth’s surface [G = 6.7 x 10°° cgs unit].

ARAE 6.4 x 10° cm TP @R 5.5 g cm > I TR fige @ems @@ 2|fR=-
D AEFLE AR T el F@N [G = 6.7 x 1078 cgs @FF]

(n) What is the difference between ‘stress’ and ‘pressure’?
MG @R “BioP-a7 g AL F 9
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2.(a) Find ¢(r) such that v(p:i5 and ¢(1) =0, where F:fx+}'y+l€z.
r
o(r) 9 @t qte W;:is GR @(1)=0 T @AE 7 =ix+ jy+hz |
r

(b) If 4 and B are irrotational, prove that Ax B is solenoidal.

T 4 @® B OgS (irrotational) ¥, OIE MAS @, AxB AlTEHGE

(solenoidal) |

(c) Show that Newton’s third law of motion and the principle of conservation of
linear momentum are consistent with each other.

ale @, (&R SRR FFwe i @R fAEsca wor ofesg 2=’ oo

d’y
dx?

3. (a) Solve the differential equation: y=xsin3x+cosx.

2
SR HaAFD TN FCAIS %—y:xsin3x+cosx
X

(b) Find the value of p which will make the following three vectors co-planar.
A=3i+2j+k ; B=3i+4j+5 ; C=i+]-pk.
p-a3 W faf St qce feae oAl o3 eFesn 20

A=31+2j+k ; B=3i+4j+5k ; C=i+j—pk

(c) A circular disk of radius R is cut from a larger circular disk of radius 2R (as
shown in Figure 1). Calculate the centre of mass of the remaining part of the
larger disk.

Figure 1

2R IMIERME 267 @3 JeFR FIFfe (AT R PN @3 JeFiR b5l &
(e 2 (Figure 1-9 (A TRCR) | JT€F DiFfoda w1 skeia sawm ol
BRI

4. (a) Define a ‘central force field’. Show that if a particle is moving in a central force
field, its angular momentum is conserved.

‘FE I (FG-GF S| WS | GF0 FA (F@A I (FCG Ao F mAle @, OF
Ffie saE@e wafFFe A
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(b) State Kepler’s laws of planetary motion.

&tz 5o @I FVEER Fqef [ige F@l

(c) If we assume that the value of G is gradually decreasing with time, how would it

affect the motion of moon? — Explain.

W 4@ @S W @, G-93 T FANER A G0 T #Aieve, wizee a@ft FeiE sioa
5ifo7 T &SI (eI 9 — T I

5.(a) A particle moves according to the equation x =3sin«?+4cosawt. Show that the

(b)

1130

motion of the particle is simple harmonic.

@3 TN x=3sinat+4cosar-92 AT A oA wdie @, PG e
MISNSTS BeTalie |

Define “sharpness of resonance” and “Q-factor”.

AR SOl @R Q-6 F@I0® [ (R 2

Calculate the amount of work required to increase the length by 0.1 mm for a

200 cm long wire with a cross-sectional area of 1 mm®. Given that Young’s

modulus of the material of the wire is ¥ = 2x10'? dyne cm™2.

200 cm ™ @32 1 mm’ 2FECRCAE CRawd [Rf#E @b Ot v 0.1 mm I Face
F oAfmd I T ow@iew, [T FEn ove, O oMt TROQ0E

Y =2x10'? dyne em 2|

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to
their own respective colleges on the same day / date of examination within 1 hour after end
of exam. University / College authorities will not be held responsible for wrong submission
(at in proper address). Students are strongly advised not to submit multiple copies of the
same answer Script.

2+2



