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B. Sc,/lst SemIPHS/25(NEP)

2025

Examination (CCFUP : NEP)

PHYSICS

Paper : MI L-T (Minor)

(Mathematical Physics and Mechanics)

Full Marks : 40 Time : Two Hours

The figures in the margin indicate fult marks.

Candidates are required to give their answers

in [heir own words as for as practicable.

Group - A

Answer arryJivequestions: 2x5:10

1. For what value of p the two vectors 2,= pi +Si $t.
and E=*2i +i-i will be perpendicular to each

other?

2. If O =2x24 *xTy, then find the value of Vq at the

point (2, -2,-l).
3. What is cente of mass? Write its significance.

4. Determine the dimensions of angula"q momentum and

torque.
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5. Why Poisson's ratio is not called elastic constant?

6. Find the volume of the parallelepiped with sides

),=3t- j, E = j+2k, e =t+5i+4i,

7. Prove that in polar coordinate the velocity is given by

o =*r*r#r, where i and e *" the trnit vectors

in polar coordinates.

8. Coefficient of viscosity of glycerin is 8'4 poise'

Explain it

Group - B

AnsweranY;fozrquestions: 5x4:20

g. (a) Show whether the following force

p = (32 + sy)t+(sx+ 2z) i+(zy *3x + 4z)t is

conservative or not.

(b) Find the general solution of the equation:

+-4y=sin3x. 2+3
dx-

10. (a) Show that Newton's equation of motion remains

unchanged in atl inertial frame under Galilean

transformation

(b) What is conservative force? 3+2

11. (a) Show that the angular momentum is conserved for

motion under central force.
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(3)

(b) Show that the motion under a central force is

planar. 2%+2t/i

12. (a) State and prove the parallel axis theorem of
moment of inertia

(b) Two particles of masses m, and mzate connected

by a rigrd massless rod of length a and move freely

in a plane. Derive the moment of inertia of the

system about an axis perpendicular to the piane

and passing through the centre of mass. 3+2

13. Find the gravitational intensity at a point inside a solid

sphere of uniform density. 5

14. (a) Derive Poiseuille's formula for streamline flow of
liquid through a capillary tube.

(b) Find the excess pressure inside a spherical soap

bubble of diameter 1 cm. Surface tension of soap

solution is 0.072Nm-1. 3%+lY,

Group - C

Answeranyozequestion: 10x1:10

15. (a) The position vector of a particle is given by

i=coso/i+sinrrlri, where ro is constant.

Show that:

O The velocity i of the particle is perpendicular

to r.
P.T.O.
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(ii) The acceleration a has the magnitude

proportional to the distance from the origin

and is directed towards the origin.

(b) Find the dimension of universal gravitational

constant. (4+4)+2

16. (a) Write down the three laws of Kepler.

(b) Establish the relation y =2\(l+o), where the

symbols have their usual meaning.

(c) Wha is Reynolds number? Explain ia significance.

(d) What is incompressible fluid? 3+3+2+2
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(6)
("r) cq"Ils c{ cs-g?F TEm[q afls q-aqr esF qT-s-[-{

q-<@ q* r ri+qi
) a. I (s) w.lsl el{rs< 'tr'$E6lq-qs' G'f'firyft Rp e

e{l.f srfi I

(*i) mz, s nr, v{'{s 5t <w-+"tt eoB 5u, s<fr-{

,-ffi qcs< qrfi 39 q<i ,sF e$E srers b"rs

{ssl[< D-{lE4 S3r[s '16A 1 ss5q-qffi q<( s?
srE-"t €"f< afq .l$fr qCFK )TffefCF a"qg

<r<gaa;E qlsi' qE?F frtr +mt r o+q

)\e t e+ft $r <;tc\e-{ ffi c{Frcfir &Et-f,{ c$fcat RW.o

ra-toftT 6qq ar+Er frtr orrt r a

: a t (o) ffirc Trfft n<I fr6{ C$frqt E-fi-q.{ {'r{lm"t
er<E< q-{r {s{rq-{ qfts<"t& aefi sr{t r

({) 1 cm (IlC{{ CsflErf$f{ qf{H VKCTT qrsl\y-<rq

\ry&k\F D'tq fi.f{ s-mt I qFrE qrE-?r ttfiq
0.072Nm-l I rgi*>i
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c{-rs'|nt qKtF d[rK Es-g qts : )ox):)o

5 a I (O q$E s"tl< ql-{ NbR r : cosro/i + sinr,rlj cr?tl-6{
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(ii) s"ltB{ y{q a -..{< Er* {ERT ccrrs <i,6[F{

E-tr6s{ wtlttBo e<( qfr11afrTqG{ftt

qlffil neI+fts sF<ro;r xnqt fi.f* +r-<t r

(s+a)+q

:s t (o) mqETI5g( {q m6 6EC?lt I

({) r=2q(1+o) q--f-6fr' defi sr<I, c{<trl

Feefr dufqs qrd<i<qis qrg(q 
I

(rr) 6ffi-€rq< q(?m fr? qE qitlirg s'tq"l( mrrlt r
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(cl) cq:lts cr m-&-s <"f,[q'rq tfB qtrl esB q:i-stq.

-) ,.)
q-<Ro qs t ii+e i

) n r (s) qfsl qNrs-{ 'ffis6p1-q5' G"t"nllB f<r1ie s

anri $T3l I

(*t) ffir ts mz sK{@ 1t <-w-ott eofr qp, v-{a{

, ffir qce< qKI {s ,9<( ,gfr esB srqg B"K

{@-slI< 5-{IEE T-{Cs 'tl.?6{ 
I v{f$-E5ilfr '9<i s?

srfl-{ € "r< qq 'qrF qrF< ffi'rrs drs

<I{Er'l-{.r{ qlsI q'F{-s frfr +r{r I \9+\

)s I .n+E 6r q-i'cq{ Ftr-S ({tFrrs< Bot-ffi 6<FIr{I RaN

{eTsft{ cwq dFrEI frfr or*t 1 t

) 8 I ($) ?$Fr$ 4rq-"t {{I fr[{ cs'lr{t 5{rffit {Ertf,{"I

er<rc{< q-{I d-T{r{{ :{ftrcT"itr detf

("1) 1 cm trIlCT{ CflfEfsK {Frt;[ T(1LT( \nsrc-{q

qfrf-<s fi"r fi'f{ or<t t ql<rr{' q.rE-"[ "I6Bt{

O.,1ZNm-rI .li*:i

Rsttt - tt

c{-6$r6{t ,flsF ar{< Ee-< ql€ : )ox):)o

) a I (O qsF +"m q{ cv?K i = cos or/i + sinrorj 6{"ttn

(1) €TE s-qE, 6q'<ff€ c{ :

(i) TqK t, r -q< qt6al ql l



(ii) +"tttr< v{q a -q< {'B {Efr1 6e6q <isqffiE

E-<ITK 
qrqa&s e<( .4fr {Efu ve1fr t

1r1; q;ffia ,Q"fi- sFrcsir rrqt fi.fs ocn r

(a+a)+q

)v I (s) csqqlrfi 1q- E16 C{c{l I

({) r=2n(1+o) r'Fffr' e&fi Tr<I, c<{Ira

Feefr aEfrs qcer<Kqs qcrel

(rr) cffi-€rq;r qir[t frr eE qiw qq"m'6EHI 
I

(q) \ryqimr et<tt ftr e+e+t+\

a
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