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GENERAL INSTRUCTIONS TO THE EXAMINEES

1.

QI ETH 370 YT T O¥ Ak o qaEd: oid |

Candidate must write first his / her Roll No. on the question paper
compulsorily.

T T HEAT 3T E |

All the questions are compulsory.

Seeh U9 ST ST &l T8 STR-YRAHT H & ofd |

Write the answer to each question in the given answer-book only.
S T | 37 I @US €, 3 T F IR TH Y & A |

For questions having more than one part, the answers to those parts
are to be written together in continuity.

T UF % Bl J ST TR B Al UHR H J / IR/ SRETIE g
W Y AT % WY S TE T |

If there is any error / difference / contradiction in Hindi & English
versions of the question paper, the question of Hindi version should
be treated valid.
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6. U HEAT 3F TAE A
1-13 1
14 - 24 2
25 -27 3
28 - 30 4
Q. Nos. Marks per question
1-13 1
14 - 24 2
25-27 3
28 - 30 4

7. ST GEAT 21 9971 27 § 30 § AT dhod ©

There are internal choices in Q. Nos. 21 and 27 to 30.

8. T ¥ helpeieX & SUANT i AT el 1

Use of calculator is not allowed in the examination.

1. TMR3H AgH &l Y (T QU |

Write the statement of Gauss's law. 1

2. 4x1077C EY F BRI TEF 9 x 10”2 H W W f&d A 55 W avg

q T d &l 9T |

Calculate the potential at a point due to a charge of 4 x 102 C located

9 x 10_2maway from it. 1
3. U9 Y UH & U % I WICTRl hl T IRl HH: pIQ-mQ—o’r pQQ-m?w
P 0, % 3T T A o @U |

OO U —

| ...2cm...|
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In the figure, resistivities of two conductors of same material are plQ—

m and pQQ—m respectively. Write the value of ratio of p1 and p2

4.  TCITEd! gRT % Uk QU7 95h & o0 ERT T 39 AH T @0 |

Write average value of current over a complete cycle of alternating

current. 1

5. SN AR WS FRT S0 ST GEEehid o S AW A G|

Write the name of electromagnetic wave produced by vacuum tube

magnetron. 1
6.  IEAT UV % o fo gL (w), WA G (v ) T BHG QI (f) H d69e
AE|

Write the relation between object distance ( u ), image distance ( v )

and focal length ( f) for a concave mirror. 1
7. (@) TR S (WRTTAD) % AGRUT § WIH o S AT A EU |
(b) 10 cm IHE I o 3T TUUT Sl Tkl AT et &Il ?

(a) Write the name of the lens used to correct near sightedness (

myopia ).

(b) What will be the radius of curvature of a concave mirror of focal

1 1
length 10 cm ? 5t 3
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10.

11.

12.

13.

4
TRIST- TR THE & Gy H -RIE g9g (3idsh aud) Fl I I 9T i 54 |

Define stopping potential ( cut-off potential ) with reference to

photoelectric effect. 1

FHAT G P FEARAT 331 x 146 x 10717 S[oT & aF ST gl MG Hi
TUAT 8T | Sl 514 |

The work function of a metal is 3-31 x 1-6 x 10719 joule. Calculate its

threshold frequency in hertz. 1
! 919 HI T R TH FAAN & A H W6y A @]

Write the relation in radius R and mass number A of a nucleus. 1
T | | U 1 IR F BT :

R (B), U] 7 T30 (Al), T 3 (As).

Select one donor impurity among the following :

Boron (B), Aluminium (Al), and Arsenic (As). 1

20 V M@ el & TGP T SRl U °h{~|“| 30 V @ dledl Eal dlgen

TN I AIG A A § T T & | g ashich AT i ST |

A message signal of peak voltage 20 V is used to modulate a carrier

wave of peak voltage 30 V. Determine the modulation index. 1

FHAT TSAT gRT U9l IHId U FG YER gIaiad el T TR0 H

TR TR Sl & 2

How the effective power radiated by an antenna will be changed if the

wavelength of radiation is decreased ? 1
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5
14, TY 9q g1 FHT TG T TR FT AF AT FA B TG oG H T G

% AT S| TS FT TART

Write the method to determine the value of an unknown resistance by

meter bridge and derive necessary formula. Draw circuit diagram.
1 1 _
1§ + 5 = 2

15. (a) dYS FEUTT i T YA TS i 54|
(b) THEE FEY 999 & E@U|
T T H 9N [ AH AGT

2A
DA TA

e
rd e
-

(@) Define potential gradient.

(b) Write Kirchhoff's junction rule.

In the given diagram write the value of current I

2A
DA TA

b

e
rd e
-

1+

N|—
N
Il
N

16. U 0T (FHA THUC) Hl TIHT T ! T

FH A F TEHRE ARRR H Yl & gEwE 8T sas ead
0-25 T3 & Td THF HI0T 60° &1 T T W YAl & FwhIT & FH1 TH 1
HI ST
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Define angle of declination ( magnetic declination ).
In the magnetic meridian of a certain place, the horizontal component
of earth's magnetic field is 0-25 gauss and the dip angle is 60°. At this

place find the value of earth's magnetic field. 1+1=2

17. SEATEHT IO & &S] 90 H U7 TG

W ¥ uew T § fyg w2 W @ @™ 8ds 9o ar

0-3 x 10~ % HeT & YAt & g & % & O Tehk h orad 5 H/F A
TA T TR W EI AR & W % T §I T a6 §cf o el ek J1 i

T ohi 9T |

Write the statement of Lenz's law of electromagnetic induction.

A 2 m horizontal long straight conducting wire extending from east to

west direction is falling with a speed of 5 m/s perpendicular to the

horizontal component of the earth's magnetic field 0-:3 x 10~% tesla.
Calculate the value of instantaneous emf induced across the ends of

wire. 1+1

18. U (WIF Yad TEaahid aiiT o1 GeR0T = S qdl Fed Jraehid ai
% HIE T 0T AT

Tad H TR RAYEHE T ¥ ag JEhE & H A

B, =50x 1078 3T ¥ | AT W TaIg YA &F & AW H I diee/HeX §

[GRCL
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19.

20.

21.

7

Draw propagation diagram of a linearly polarised electromagnetic wave
and write any two properties of electromagnetic waves.

The amplitude of the magnetic field associated with an electromagnetic
wave in vacuum is B0 = 50x10"8 tesla. Write the value of amplitude

of the electric field in V/m associated with the wave. % +1+ % =2

TS FEhTST HYUT UG O TR SEeX hivT W S ad eidl & af Tl FaH

SUANT XA gU SRS W I FA T I T

A ray of light is incident at the Brewster's angle on the surface of a

transparent medium. Deduce Brewster's law by using Snell's law.

2
T S I TIHETAT o GU | g Foide aRHERT § a9d V diee §RT & 3

HAT AT & A TAFRA Bl S Sl GRS T GoT T i ST |

Write de Broglie hypothesis. Obtain the formula for de Broglie
wavelength of an electron which is accelerated from rest through a

potential Vvolt. 1+1=2
Fdl Y SAfGed T Hi 3TF-31F T TIN T I ST TAT 3F-3Mg FN A &
Y Gy AW
(a) YcaANfRE &g fRiE (THe foriw)
(b) Y TAMfIeT T i Had 31|

Jreran

Al T 9 I FEAAM T FI GHERE | gOL0 Tl d€7 A 127-5 MeV & f

TR ‘T SN U d FiAersta B I AW 1 eV FH T ST § T @Y
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22.

23.

8

Define half-life of a radioactive substance and write the relation of half-

life with the following :

(@) Radioactive decay constant (disintegration constant)

(b) Mean life of a radioactive substance. 1+ % + % =2
OR
Define mass defect of a nucleus. Binding energy of 8016 is 127-5

MeV. Write the value of its 'binding energy per nucleon'. Write the

value of 1 eV energy in joule. 1 +% + % =2

AR F 3T WA & SMER W TGS WH] o o ©NE FHEl H Tolde@ &
eI T o Tk i FA T Bl ST

TEGISH W] i T 3T H Soll (- ) X eV &1 39 3T H 3o

I TS SOl AT B 2

On the basis of Bohr's postulates derive an expression for orbital

velocity of an electron in n th stationary orbit of hydrogen atom.

The ground state energy of hydrogen atom is (- ) X eV. What will be

the kinetic energy of the electron in this state ? 1% + % =2

() NAND T2 &l 9 e W2 (Td U@t 12) o Fed &, i ?
(b) OR TIZ & Tqh Vel TN |
(¢ ITTEATIH Fd y H AW AET :

wma-1—] P y(Fri)

(d) dreEdar g T qg<h SMAlS ohl AH T QU |

SS—40—Phy.
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(@) NAND gates are also called universal gate. Why ?

(b) Draw a logic symbol of OR gate.

() Write the value of output y in the given circuit :

Input a=1—]

}- output y

(d) Write the name of the diode used in voltage regulation. 4 x % =2

24, TOR YOG § UG T of @ UST I T H T HI 9T
(a) HTGET T (b) ZFHETE |
Explain briefly the following terms used in communication system :
(a) modulation, and (b) transducer. 1+1=2
25. AT HIT :
-1 HIAH-TI
B ESREECE a) | VIcos¢
i) | T TR b) %LIQ
o s 1
1ii) /A <h c) Jic
iv) | ST d) | JR2+(x, - X2
—E_
v) | I R ast St e) ( dI )
dt
. : wolL
vi) | TESROT Ot f) %
SS—40—Phy. [ Turn over
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Match the following :

Column I Column II
i) | Resonant frequency a) VIcos ¢
ii) | Quality factor b) %LI 2
1
iii) | Average power C) ﬁ
iv) | Impedance d) ‘/Rz +(Xp - Xco )2
—E
V) | Magnetic potential energy e) dr )
dt
vi) | Coefficient of self-induction f) ng)L
1
6x5 =3
26. T W TIATEA HI AT :
(a) U7 3T I TR
(b) WERIST T Fad
(c) RIS ST 39 |
Define the following :
(@) Total internal reflection
(b) Diffraction of light
() Refraction of light. 1+1+1=3

27. IR & U 3HT TS ScHoleh -WId 3T eAeT UTeh ol T THT 9 i ST |
ST TS ISH T T np-n TSI & 3T HART Ui T 3T 4

AW YT < ST

TSR % IoGSToh, SMMYR Ud UUesh & § 9 HiA-T1 TUE (a) 3THR Hl g
Y GG 1 TS (b) TIQ 3T & AT 4T & 2

AT
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TEHIUT Sl T I I 5 |
U7 TR TEHRT T I T TR |
T TS A o F W o STEAA §
n-YehR T FGAAD, p-UFR T AGATAS AT 9 TGl |

B RIEIRCE
(T>0K)

Define common emitter output characteristic for a transistor.

Draw a circuit diagram for studying the characteristics of n-p-n
transistor in common emitter configuration.
Among emitter, base and collector regions of a transistor which one is

(a) largest in size and (b) most heavily doped ? 1+1 +% +% =3

OR
Define rectification.
Draw circuit diagram of a full-wave rectifier.
Semi-conductor related to given energy band diagram is :

n-type semi-conductor, p-type semi-conductor or intrinsic semi-

conductor.
E Conduction Band
C
Al
é% .................... impurity energy
@3 Eg level
[P]
E
515
Valence band
(T >0K) 1+1+1=3
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28. (a)

(b)

(b)

(b)

12
JgA FgT F IYEdE dd W T wE T W YT F HROT I
TEA & T T T HI S| ETF T FARY|

1 g ST & TR MIHT I8 o 3T/ + 1 pC e FH S

Fya o €1 e U= ¥ A SRd Yo Rl B T @ |

10 9t S547 & 3 91T AT IS &I Tdg W 10 V. a99 &1 T6h 5

¥ 59H R I99 FH AH AGT|
et

T AT & G TS H qod S1XAT o0 GaY W iU U9 95
TR |

10 WUT T U &l 1T 10 pF &, Sl S0 GaSH qoq9end THR

TISH | Sie W od o7 arstt &l oHEA o §U |

4 WF 91TAT 1 9 ol 80 T GHITR i TITT ht el & T

2 WIAFAIH T WA Juia: SR 3T S 2

Derive a relation for electric field due to an electric dipole at a
point on the equatorial plane of the electric dipole. Draw

necessary diagram.

An electric dipole of charge £+ 1 pC exists inside a spherical

Gaussian surface of radius 1 cm. Write the value of outgoing flux

from the Gaussian surface.
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13
() Potential on the surface of a charged spherical shell of radius

10 cm is 10 V. Write the value of potential at 5 cm from its

1,1 .1 1
centre. 25 t53 t5 + 5 =4

OR

(@) Obtain a relation for equivalent capacitance of the series

combination of capacitors. Draw a circuit diagram.

(b) 10 capacitors each of capacity 10 pF are joined first in series and

then in parallel. Write the value of product of equivalent

capacitances.

(c) What will be the value of capacitance of a 4 pF capacitor if a

dielectric of dielectric constant 2 is inserted fully between the

plates of parallel plate capacitor ? 2 % + % + % + % =4

TR 1 U 99 A &Eu|

T 3T 6% ol UNER! GYAT e % 378 W PR & 1 S
1 ST | SAEIH = AT |

AT

T T AIgFele bt Al I8 A G| ST S H o I 37 I Hon (3T1F)
% TY T TRIITT AT WEFAR T AT G TS |

AEFAISH o T UTaell ohi o4cd T i 1
() WA I MG T T
(b) WTEFARH § TN Tl TAST Sl |
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30.

14

Write Ampere's circuital law.

Obtain an expression for magnetic field on the axis of current carrying

very long solenoid. Draw necessary diagram. 1+ 2% + % =4

OR

Write the working of cyclotron in brief. Draw a schematic sketch of the
cyclotron showing path of accelerated charged particles ( ions) in both

Dees.
Derive the following parameters of cyclotron :

(@) Cyclotron frequency and

(b) Kinetic energy of ions in cyclotron. 1 +% + 1% +1=4

TRIST IO o YIS i T I S i ST
T HTEEET Rl YUR A Al A AT U8 W AU AT FOT o
AT |

FA MeAT I8 W 39aaH & o g ((w ), Tdee A (v ), AT &

YA . Ny =M
(nyny) TAT shdl AT ( R) W day nTQ_%:_QR L =y

e T i 5|
et

TShTST AT o =3 Y01 bl T THT Sl ol 91U |

= TH0T ST T a6T 3 & o T I gele TIT Bl <5 ST | Jare

RSt & T TRsT <SS o &St ol e T I ST |
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Define refraction of light waves.
Draw a ray diagram for refraction at a spherical surface separating two

media. For refraction at a spherical surface derive the relation

Mo =M
1172_7171=% in object distance ( u ), image distance ( v ),

refractive index of media (7, n,) and radius of curvature ( R).

1+1+2=4

OR
Define interference of light waves.
Draw a diagram of Young's double silt experiment to produce
interference fringe pattern. Derive an expression of fringe width for

bright fringes. 1+1+2 =4
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