B.Sc. Sem Il General Examination 2022 (CBCYS)
Subject: Physics
Paper: CC-1B/GE-2

Time: 2 hours Full marks: 40

The figures in the margin indicate full marks.
Candidates are required to give their answers in their own word as far as practicable.
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Group—A

1. Answer any five questions: 2X5=10
T @A 60 97 Te wis|

a) Show that the vectors (2 — j + k), (i + 2j — 3k) and(3i — 4j + 5k) are coplanar.

@18 (¥ (28 —j + k), (i +2j —3k) 8(3i — 4j + 5k) (STASFT 9F AT |

b) Prove that the vector F =Z isirrotational.

2
ol T F = L (5Tl a9 7|
c) State Coulomb’s theorem.
FIEF Torwsfe fAge w41
d) What is magnetic vector potential?
e) What is the work done by a magnetic field on a moving charge?
35 SIS AT ST BT a fF F1& FEF 2
f) State Faraday’s laws of electromagnetic induction.
O IR AT FB HAST Jasfi ge 4|

g) A coil of wire of certain radius has 800 turns and a self inductance of 400 mH. What
will be the self inductance of a similar coil with turns 5007
g FPMET FOFH TIF-FIA® 800 MF AR A OF  INENEF 400 mH FqFT T 936 ©F
3@ 500 TF AFE OFF JENF F© ¥F ?

h) What do you mean by conduction current and displacement current?
AR FAR 3 fETETEG FIR Ioo @& 2



Group-B
Answer any two questions : 5X2=10

@ @H 96 Ie7F T W3l
2. Prove that V¢ is normal to the surface @(x,y,z) = constant. Hence find a unit

normal to the surface (x — 1)% + y2 + (z + 2)? = 9 at the point (3,1,-4). 2+3

TN FT Vo, @y z) =$53IF SIbg 7 TF | (x — D2+ y2 + (z+2)% =9 B@F (3,1,-4)

e 195 77 (o% fadfy F9 |

3. a) What do you mean by electric flux? What will be the electric flux through a

closedsurface enclosing an electric dipole?

B8 FIF IeM(0 fF (@R 2 (@1 I5oE A0 ©fos [GEE Ik Y Ao FIH F9 7 ?

b) State Gauss theorem in electrostatics. Applying Gauss theorem find the electric
field intensity at a point due to a charged cylinder.
3

fFr ofes A SISt THmife 9@ Fa1 sISeIa SF=my A7 SR (1 efbeike a5 (518

27 wEFA (FH e ofSs MATT (T 77 |

4. a) What is the meaning of 7.B=02 Using Biot Savart law, prove that 7.B=o.
1+2
V.B =0 (e fF (J3( 2 Biot Savart 3@ I92F FE@ 59 F7 V. B =0 |

b) Two straight wires each 10 cm long and parallel to one another are separated by a
distance of 2 cm. They carry current 20A and 30A respectively. Calculate the force

experienced by the wires. 2

10 cm 9 96 ©1F TR (@ 2 cm TF TRATelF e el oivd fSed M@ I T 20 A 3

30A 1R (ST F© I oY@ T?
5. a) Define coefficients of self and mutual inductance. 2

IET 8 AFTEF AET ST J2 1T 718 |



b) Show that the equivalent inductance of two coils of self inductances L, and L,
connected in parallel is

Lo L,L, — M?
¢ Li+L, +2M
where M is the mutual inductance of the 2 coils. 3

M8 @ L3 L, Ims AR gt ergefie weae W@ IE FAE OWE O &
L = LqiLy,—M?
eqd " L tL,42M

@A M FST 96T TE=EF AT

Group-C

Answer any two questions : 10X2=20

@ @ 96 97T T8 wia|

6. a) Find the electric field and potential due to an electric dipole at any arbitrary point
(r,0) from its center. 7

236 of%s fame o @ [ (r,0) B3 T/ 8 [eq fody 77 |
b) Two capacitors of capacitances C; and C, are charged to potentials V; and
I, respectively. They are connected together. Calculate the loss of energy for

sharing of charges. 3

C; 8 C, yAFET 932 V, 8 V, Rex o @ ©fes 9199 (F NIe F41 30, BI0F NES

AT FHEI N (T T TT6T 3T ol AT (T F41

7. a) State Biot-Savart’s law and apply it to derive an expression for magnetic field at

any point due to a long straight conductor carrying current. 2+5
AT a6 738 F7 932 a6 a@ F@ ofbs IR T 35 AT o 43635 @
fajte (SIFPE@a AN R oo F4

b) An iron rod 20 cm long, 2 cm in diameter and of relative permeability 1000 is

placed in a solenoid, wound with 5 turns per cm. If 0.5A current passes through the

solenoid find the magnetic moment of the rod. 3

20 cm &I, 2 cm T 93k 1000 ICIHF (EWel I& A0 (TRE W3@F 9% NFaaos fSoq T

| NI gfe (I (@ A1 2207 5 8 NAa3Gd J997% 0.5A I WST (BFF IS f@F F4|



8. a) What is magnetic susceptibility? Obtain a relation between intensity of

magnetisation, magnetic induction and magnetic susceptibility. 2+5

(BIFF 3] FNE I ? TFI =), (B1FF AT 3 (B1FF IITOIF MEF T5F F F4|

b) Draw the nature of hysteresis loop for steel and soft iron. Explain how the two

materials differ in their magnetic behaviour. 3

T 3 FF% (FRF REGRAMST e o o] a3 3R Tield (B9 SIeae J5 41

9. a) State Maxwell’s equations related to electromagnetic waves. Hence derive the wave

equation satisfied in free space. 4+4

ofes [EIIT TEm TUFe WMHSTER WNFAT 8 ge FFI A7 (W@ T TN B6S
TIPIN ©A% A7 WRSAT T FA

b) Define Poynting vector. 2

TIB: (GTE@T NGB TS|



