UGB UG Question Phyvsics Sem-[ICBCS) Examingthian 2020

UG/1st Sem/H/20 (CBCS)
2020

PHYSICS (Honours)
Paper : PHYH - DC- 1T
[CBCS]
Full Marks : 25 Tine - Tovo Hours

The figures in the margn ndicate full mariz.
Cangidaies are reguared to.give their aswers

m their own words as far o= praciicable:

1 Answer any fire questions - 2x5=10
(2) Define scalar field and vector field Grve example of sach

(b) If a vector feld = gwven by I?zfx:-é—}: -i-x.jfﬁ'—l.?{v—k_vl‘,r._'fsﬁns fisld
urotatonal 7

@) B F =t =" j+{r=1)F and § =20 + 6k, evaluate || 75 o

(d) With the help of diverzence theorem, show that | | V0« V|- a5 =0

(#) Find the value ; , for the differental equation |0~ +ixry|dv+

[x+1)xdy=0 is exact

(f) Evaluate the inteoral 7= j':'f‘f*-ia{:—ﬁfjfﬁ
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2) Solve the followng differentsal squation i—a'}=0
=
' d&  dx

(h) Find the unit normal fo the surface 35" = 3 &t (=1-17)
2. Answer any ffiree queshions | §5x3=15

(a) Use the Dhivergence Theorem, evaluate II-F&S where.

F=4xi—2y°j+z-% and § is5 the surface bounding the region

i

T4y =4 z=0 and s =3,
(b) Prove that the sphencal polar coordinate svstens 15 orthogonal 3
(©) E1'Hluate-j-J-'[[2I+;rldF_ where I 15 closed region bounded by the

cvlinder ==34—x and theplanes x=0, y=0,3=2 and z=0.

Lt

[

+ .y
s OOET T—ea P={an ]
(d) Solve: cos Tdr Y=lanx

[

(e) Solve (D = 6D+%) = 6> & 76 2 —loz°
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UG/1st Sem/H/20 (CBCS)
2020
PHYSICS (Honours)
Paper : PHYH - DC-2T
[CBCSI]

Fuill Matks - 25 Time : Towo Howrs

The figures in the marzm ndicate fill marks.

Candidotes are veauired to vive their arsers

e thair-own words a5 far a5 proacticable.

1. Answer any fie goesttons © 2+3=1D
{a) What dovou mean by nonmertial frames 7 Grve an =xample of such frame.
(t) A particle moves n a field of force given by 7, = yri}—2x1z) and

F =xy(1=2xyz|. Veniy that the force 1= conservative.

(c) The trasectory of a particle of unt mass 15 mven by the radms vector,
F=io cos mf< fhsin@r, whete g, b are constants. Caleulate ansular
momentin of the parncle about the ongzn. Show that it 15 constant and
alons 3

J]"I;_;

:E"\'il

(d) Show that the rocket speed is twice the exhaust speed when

(e) Explain why & hollow cylinder 15 stronger than a solid olinder of the same
lensth mass and matenal.

) ‘Caléiilide s Pédiscn’s ditio o Sl Given Youna's modiliss S e silvic
16 72510 Nimy® and bulk modulos 15 11x10°° N'm*

{g) Swat= Kepler's laws of planstary moton.
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2. Answer any tliree questions : F=3=13

(a) Prove that the kmetie éneroy of rotation of a fizud body can be expressed
i the form T ='E.'I|;-'“5'r‘:°; with the convention that repeated tndices ars
summed over x, V. = and show that relaree to amy pont m the nmd body

it can be sumplified to the form 7= —(Z0f < Loi+hei|  4+1=3

r.*i-—-

(b) Derrve an expression for the: equation of contmury of an ideal flud of
density p What 15 the form of this squanon. when the fluid 15
mcompressible 7 $+1=5

(c) (0 Ifa body falls frecly m the canh’s gravitanonal fisld form infinsty, show

that it attamns the same velocty as that attamed by a free fall fom a

height above the earth egual to the radins R under a constant
acceleration of zrawnity ‘g’

{ﬂ}Thedsﬁe:Hﬂﬂlequaﬂnnnffu&nihﬂefapﬁhdeafﬂaﬁmmdera
d_. =
= L‘ ‘

1 = constant, other notattons have usual sipmficance. e the ahove
r=iahon and consmder the follovwonz - A particle mioves m a cénfral orbn
deseribed by 7 =6 ", @ i 2 positive constant with foree cemire af
@ Find the naturs of the force as a function of 1. 3-2=3

i whers u——l-_

r

central force 1s grven

(d) With necsssary assumptions, deduce Poisemli="s formula for the viscous
flow of a hqud mn a'capallary tube. 5

(=) Find the depresston of a2 cantilever beam of uniform cross-ssction and
weight 7, when loaded at the free =nd by a weight I, 3
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