WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 1st Semester Examination, 2019

PHSHGEC01T/PHSGCORO01T-PHYSICS (GE1/DSC1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. 2§z T TG R T fagit T
Candidates should answer in their own words ofFrId fArer SR 7RI T N N
and adhere to the word limit as practicable. Geq P!

All symbols are of usual significance.

GROUP-A
b Answer any ten questions from the following: 2x10=20

fosfoe @-ceimt wife eves Tad s
(a) A force F= (—Sf + } +5£) acts through a point (7f + 3} + IE). Find the torque of

the given force with respect to point 107 .

G T F=(-3i+j+5k) @® R (77 +3j+hk)-a8 Wy e fEm w0
10} R AMACE eve IR 5F e Tt

(b) Calculate V(?’Z—), where 7 = fx+}'y+l€z.
V-(l%)-aamﬁcﬁ;m, @A 7 =ix+ jy+hz.

(¢) In the absence of external torque, show that angular momentum of system of
particle is constant.

orle @ T4 o I 5 @@ W 7E 69 (I S0 ! KA AT |
(d) Find the angle between the vectors 4 =37 +2 _kand B=4i-3]+k.
A=31+2j-k @& B=4 -3]+k o5 NS (P P I
(8) If F is a conservative force, what is its relation to a scalér potential ¢ ?

o F aafs aemier 301 20 Sl CHea Rt (¢ ) Al o 7o 5 ¢

(f) Why Newton’s law of gravitation is called universal law?
AT TS TEE FEGA @1l & (4 9

(g) What is geostationary satellite?
ey Tolag ¢
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(h) State Hooke’s law of elasticity.
e Ffemeiee! e R e
(i) What is a neutral surface of a bent beam?
FpiTat veed fARCo T d I 0 2
(j) What is the differential equation for simple harmonic motion of a mass ‘m’?
 qaf o Y G e (M1 G T e el 2
(k) What do you mean by inertial and non-inertial frame of reference?

TOET 6 SEUE fATHIeE T @I ?

(1) With help of a labelled diagram showing variation of amplitude with frequency
explain what you understand by resonance?

FPolER I 2O SRR (Frfod wrEa Fal @G AR SR @S
IR ©f R FCl

(m) State two postulates of special theory of relativity.
g rstfFEFerIcE Tt 1t @t

(n) If | A+B|=|A4- B|, then prove that A is perpendicular to B.

% | A+ B|=|A- B| T, TR & I, A @& B #FRE 519

GROUP-B
Answer any fwo questions from the following 10x2 =20
fmffe - 76 evid Ted we
2
2. (a) Solve the differential equation fix_f - % ~6y =36x. 3

2
w@e et TUE S, %+%—ﬁy=36xl

(b) Prove that for any integral value of n, r"F is an irrotational vector, but if n=-3 4
then the vector is solenoidal.

e T @, n-99 @-GEA W G 717 «zf5 =g (eehq) € n=-3 T
(©354 ATECE TA|

(c) Establish conservation of linear momentum.

R saEreR T waf eifes! I

3. (a) For what value of p, the vectors A=3i-4j+ ple and B=-i —8}'+l:: are
collinear to each other?

-7 (@ N & A=3i 4]+ pk @& B=—i-8]+k (OF AT LI ?
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(b) Prove that Ax(B+C)+ Bx(C+A)+Cx(4+B)=0. 2
ot I @, Ax(B+C)+Bx(C+A)+Cx(A+B)=0.
(¢) Derive an expression for the speed of a rocket after a time 7 with initial mass M, 3

and initial velocity u, and having a relative velocity to the exhaust gas ¥V, with

respect to the rocket.

@A TR AT ot v, , ARBE O M, &R AW ATE Fof© Mo
wiColfes Afcanl ¥, T ¢ A o Awhiod Afeq A0 A Sotsiiww S

(d) Show that Newton’s equation of motion remains unchanged in all inertial frame 3
under Galilean transformation.

ordls (7, NS FNeTER cweg oot Sfevd Tikigs A

4. (a) WriteA down the differential equation of Damped vibration and find the solution 4+1
for displacement. When the solution becomes oscillatory?
NS (R SAFE AR’ @Al @Rk €@ FRER e e s w9
g Saafre @eeife 53 ¢

(b) Prove that ¥ =2n(1+ o), where Y is Young’s modulus, n is rigidity modulus and 3
o is Poisson’s ratio of the material.

oS I ¥ =2n(l+0), @A Y e TR BNE, n LA {ool A% 4R o LA

TAMICR 21T S2ATS |
(¢) In between Stress and Strain which one is fundamental? 2
Arew ¢ Rgfen W @Al @ e ¢
5. (a) Write down the Lorentz transformation equations in special theory of relativity 343

when the direction of uniform relative motion between the frames is along the
common x-axis. Using these equations establish the formula for time-dilation.

Rer SFHTORT EIEe weiled Tesdel @l 39w gyt Frerers W
oA FAANCIS x-S IR | G FRFade el R e e [9fe el

(b) Are GPS satellites geostationary? What is the approximate distance of GPS 2
satellite from the earth surface (only value)?

GPS Tz & worer Tolag ¢ @t ARI[AsH @& Fo W ARAE emPEd FR
(F<eTg W) ?

(c) Define central force. Is gravitation a central type of force? 2
@l AEE TS WS | T 79 fF (e 4A0E 2

X
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