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PHYSICS
(General)

Paper Code : IV-A & B
Full Marks : 45 Time : Two Hours

Paper Code : IV - A
(Marks : 15)

Choose the correct answer.
Each question carries 1.5 marks.

1. Electron Volt (eV) is unit of —

(A) Charge

(B) Potential difference

(C) Energy

(D) Momentum
1. 2CETIEA (ST FE G52

(A) =Ll

(B) fea i<l

(C) *if&

(D) S

2. When a negative charge is placed at the center of the sphere, then the direction of electric

field on the Gaussian Surface.

(A) Radially Outward

(B) Radially Inward

(C) Along the tangent to the surface

(D) None of the above
[P.T.O.]
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2. (ONETCHA (I T (o5 S Biol Tl 27, O 9T 7097 (apfes weaa s —

(A) IPTE IR IR A
(B) M1 T9I9 (ootad s
(C) ST ~ef I
(D) T3 (FIabE T

3. In a transistor, the value of emitter current is 8 mA and the value of collector current is 7.8

mA. Find the corresponding base current —
(A) 50 uA

(B) 100 pA

(C) 150 pA

(D) 200 pA

3. 6 GINEroEa oFea [Feas 2tad Wi 8 mA “dR REAEF 2]I0E W 7.8 mA, FEB

Sffr 2RI T — 2+415
(A) 50 pA

(B) 100 pA

(C) 150 pA

(D) 200 pA

4. The electric potential at a point is J = —5x + 3y +/15z . The magnitude of the electric field

at the point is —
(A) 32

B)

(©) 5v2

®)7 [P.T.O.]
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4. @36 e it feq 3(e, ©fe AT ST 2

(A) 32
B)

©) 5v2
(D) 7
5. S.I unit of magnetic field —
(A) Tesla
(B) Newton
(C) Dyne
(D) Pascal

5. (519 CF(@F S.I. 9T oo —

(A) (Bl
(B) freGe
(©) o P + 3y + 152
(D) #r=et

6. Three identical capacitors are connected once in parallel and once in series combination. The
ratio of the equivalent capacitance is —

A)3:1
B) 6: 1
() 9:1
D) 1:1
6. ToxG I YITFCHT LIFF ANSAET G3R (@A PRI I& 1 280 | U2 (G 9T LIFF0GA
AN T ?
A)3:1
B) 6: 1
() 9:1
D) 1:1
[P.T.O.]
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7. Unit of capacitor is —
(A) Ohm
(B) Coulomb
(C) Farad

(D) Tesla

7. 4IFFCIT AFF 2o —
(A) €3

(B) =17
(C) e
(D) (Gl
8. Which gate is called inverter ?
(A) OR GATE

(B) AND GATE
(C) NOT GATE

(D) NAND GATE
8. I (560 BASIOIF I67 T2
(A) OR GATE

(B) AND GATE
(C) NOT GATE

(D) NAND GATE
9. Value of dielectric constant for air medium is —
A) 1

B) 0
(C) 5.4

(D) 80

[P.T.O.]
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9. I NGER AAIPeF FACHFT Aol ZeTl—

A) 1
B) 0
(C) 5.4

(D) 80

10. Which materials are ferromagnetic materials ?

10.

(A) Cobalt

(B) Tin

(C) Zinc

(D) None of the above
CFCARIACALS 2Ll zer—
(A) (RS

B) o=

(C) st

(D) Tz (P2 =1

[P.T.O.]
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Paper Code : IV - B

(Marks : 30)

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

Answer any three questions, taking at least one from each of group.

GroupA
(Electrostatics)

1. (a) Calculate the ratio of the electric force to the gravitational force on earth’s surface,
which are acting on an electron in electric field of 300 volts/cm. Given e/m for an

electron = . 3

(b) Find the work done needed to bring an electric dipole of dipole moment ( Z?) in an
external uniform electric field . 3
(c) What is the differential form of Gauss’s Law ? 2

#778x107 emu
(d) Apply Gauss’s law to calculate electric field in case of uniformly charged infinite

conducting plane of surface charge density . 2

2. (a) Calculate the capacitance of a cylindrical capacitor when inner cylinder is charged and

outer cylinder is grounded. 5
(b) Calculate the energy stored in a charged capacitor. 3

(c) Two protons in thorium nucleus are 3x107'> m apart. What is their mutual potential

energy. 2

3. (@) A 10 pF capacitor charged to 100 V is connected in parallel to an uncharged
capacitor. After making the connect the common voltage is found to be 30 V. What is

the capacitance of second capacitor. Calculate net loss of energy. 5

(b) Find an expression for the electrostatic pressure of a charged conductor. 5

[P.T.O.]



4. (a)

(b)

(©

(d)
5. (a)
(b)

(©

6. (a)

(b)

7. (a)

(7)
Group B

(Current Electricity)
State and explain Biot-Savart’s Law. 2

Using Biot-Savart’s Law find magnetic field due to an infinite straight wire carrying

current-I. 4

A long wire carries a current of 2A. An electron travels with a velocity of 4x10* m.s™!.
parallel to the wire 0.1 m from it in a direction opposite to current. What force does

the magnetic field of current exert on the moving electron ?

Given, S.I. unit

e=1.6x10"C 3
State Lenz’s law. 1
What do you mean by thermoelectric power ? 1
The thermoelectric power dE/dT against Lead (Pb) for iron (Fe) at temperature t°C

u) by

is given by AL 0L :
Find em.f. of a at 0°C and 100°C. 4

A d.c. em.f. E is suddenly applied to a circuit of a resistor ‘R’ and inductance ‘L’ in
series. Determine the variation of voltage as a function of time both across R & L. Plot
them in same graph and explain the graph. 3+2

Derive an expression for the instantaneous value of current in a circuit comprised of
inductance L, capacitance C and an ohmic resistance R connected in series when an ac

emf is applied to the circuit. 6

The equation of an alternating current is i = 50 sin 400 7zz.amp. What are the frequency
of AC signal and Peak Value of the current ? What is its r.m.s. value. 1+1+2

Group C
(Electronics)

What are ‘avalanche breakdown’ and ‘zener breakdown’ ? 1%+1Y%

[P.T.O.]



(8)
(b) Draw the circuit diagram of full wave rectifier using two diodes. Explain its operation.

1+3
(c) For a transistor, . Determine ¢ and . 1a+1%

8. (a) Construct AND, OR and NOT gates using NOR gates only. Draw the circuit symbols
only. 3

(b) Draw the circuit diagram of a 2-input AND gate using diode and write down its truth

table. 2+1
(c) Convert the decimal number 45.24 into binary number. 2
(d) Prove the Boolean identity . 2
BECRIL
Aroe el (AT IBe GF w6a 24 e (Wit foaf avsw Tex wie |
et @Z.B&A’g—#lo 1A
(g =fee)

1. (a) 300 volts/cm NTE ST TRFS I ZEIGER B9l 7)Aoy o7& ©fe 74 @
I I SIS e 9| ZERECT e/m = 1.778x107 emu | 3

(b) 93T ©fe otz (= RCTFE ) (F @6 HIN SfULTFACO e =iice &
s{farel T FACO 2| 3

(c) MR (AT SRIeTS PG 5ol 2 2

(d) oITER 9T (AT TSI Bz G SHI et AR Ty Sfecrwa 2wy e
T | TS SIS Oof Iog 25 | 2

2. (a) @< (BIe GACFF (cylindrical capacitor) 47 W4T 7 17 Ter@dw (Grefl e
@ 327 orels iz | 5

(b) 4 W Afes =i fdfiqe T2 3

[P.T.O.]
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(c) uib calfoa cafss MRt 310715 m e oRfEe | (@ibmReE Rk & «ife
TO? 2

. (a) @ (IR 100 V-9 Oifze 30 267 | G397 HFFO0E SEDR0 SRS QI
AN AN T6AICS & 1 T61 GR (el (51 T AME e 30 V @ 27 231 |

SR G (Y Fo 2 Fo *I[& 7 2617 5
(b) Wz «ifFRI2R oFra foa ©iftfes sicsa aif<mme T 321 5
(c) b (2N cifss ST 3x107!15 m yaTy SREe | (2ibaarEs ARk f2fe wfe
TO? 2
faerer - ¢
(2R =fee)
. () AT-ATSG @t Ko 79 € [ 79 | 2
(b) JACA-ASICEF @D TIRF FCF 4Fo P e #AfFA12 Oiaa seay ey 1 efde
2AICEH & (BTFSF (FCad e el 74 | 4

(c) @3 =131 ©F AT o4y T 24 ©ffe 2IfEe 2bz | @ St At e SItaa T Ace
0.1 m v&g WTa 4x10* m/s aifStave HREdbrs BEGER Sam Ji A s 7o
WS (| FERGAL AR [odre M o Tz |

S.I. unit
e=1.6x10"C 3
(d) e1g-«3 @ [igo 41 1
. () Sl7-fbe FFTOl IO F (@RI 2 1

(b) ©I7-f%e *f& dE/T, t°C OIS (FARE (Fe) & AMICS (Pb) 1734 —4.87 t uv/
°CERR O (Cu) T APNCS (Ph) 136 —0.95 t uv/°C Cu — Fe OiA-SfSe J0AR e.m.f
S el 9| A 92 AT 0°¢ @R 100°C-9 S[ES | 4

(c) @I ST 8 @Y (R)-4 X 75w (8 «ab I$dte 2ot I B’ volt 6. B,
SfEHIEF T (FeT 26T | TSAITS TN AL R 8 L @ 43 AT [e sifzade e
I @R G2 (T TE AAESaei mae 8 e 791 342

[P.T.O.]



(10 )
. (a) XA TR & GFH (@IEF R @R SNF (L) @R <6 476 (C) 77 91fFe aea=
Y2 2CY E = E, sin wt 7S] iU 761 20 91 251 | T6ell (Pl G Y206

2JIC2d ARSI oot 391 6
(b) @ S} ©fe aatag AT i = 50 sin 400 717 amp TS ST 2T FAF
GR MW (Peak Value) T2 T2F rm.s. value F? 1+1+2
fete - o
(RCeTRG )
. (a) ‘TIOER @FFCICT GR (G ([TFee 2 1%4+1%

(b) ¥ TIITET AR G o o5 T I TSANDb@D SFel 4 | T Fefeliett
Jefel 39| 1+3

(c) 93T GBI & I, =1md, I, =10 ud | ¢ € -€3 N 7 F7|
1%4+1%

. (a) BYIG NOR (5% 727 I AND, OR, NOT (o5 Codt F9| (o(5efera af6ie oz o

4| 3
(b) CICHTE =2l 0 72 396 [f#8 ANB tstih=dd By o o1 @k o (Bfet o7l |
2+1

(c) 45.24 WIS WANF T M2Te 2IfFad 77| 2

(d) Seox e ANFReAT 2fsTe 4|



