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fS<9r / Instructions :

(i) T I H Far %‘ | / All questions are compulsory.

(i) TT CIT-IqL H 5 @I & : @UE =7, GUS T, @US ', @IS
' dYUT ¥WUs ¥’ | / This question paper has 5 sections: Section A,
Section B, Section C, Section D and Section E.

(iii) |UE I TEfaHedT & TUT Tedd T 1 3 & & | / Section
A is of multiple choice type and each question carries 1 mark.

(iv) |US T ATqT AL ITUT & TIT I T | F &7 |/ Section
B is of very short answer type and each question carries 1 mark.

(V) |UE A ITUT | T & &, Todd TWIT 2 AR Fal/
Section C is of short answer I type and carries 2 marks each.

(vi) |UE T AT ITUT [l TEX & 7, el d TIT 3 Adm F &l /
Section D is of short answer II type and carries 3 marks each.

(vii) |UE T fqeqa 3TN &, L& 099 5 3@ & & | T @IS &
TR AT H AR ([qahed @7 99 Ta [6dT 8T & | UE
QIIAT H AR G0 M0 997 § § gl Udh IT &l &1 8 |/
Section E is of long answer type. Each question carries 5 marks. In
all four questions of this section internal choices have been given.
You have to do only one question from the choices given in the
question.




(viii) TET H T FT TATaT & ST 37 & |/ The symbols used in
the question paper have usual meaning.

gUs - 3/ Section - A

L.(®) L & AT BT R 1
(i) m? /s’
(i) AT /T
(iii) s?/m?
(iv) & /|7
Unit of ﬁ 1S : 1
(i) m?/s?
(ii)) m/s
(iii) s*/m?
(iv) s/m
(@) FHET £ = pe, W&l E, p TUT ¢ HLEI: FAT, ST T4
RIS &l I I 9T Flel &, AN &lAT | 1
(i) SHFELT Ud RIS & [T
(ii) ®IE & AT AfRT T & [T T8l
(ili) SAFZT & FAT AR BT & faT &1

(iv) T TAFELT & [T T & RIS & [T

The equation I/ = pc, where E, p and c represents for energy,
momentum and velocity of light, is valid : 1
(1) for an electron as well as for a photon

(i1) for a photon but not for an electron

(i11) for an electron but not for a photon

(1v) neither for an electron nor for a photon
(TT) STE &Y Teh o7 UF AT AH & AT H Jafd af (i g ;1
(i) TET & ITAHRAT ¢ ST &

(ii) EFT & ITAHRaT I STl &




(iii) 9T &7 ITARAT TG SATAT & TUT ATITAR i T ST

7

(iv) 9T & ATARAT T SATAT & TUT ATITAR il I STl

As the temperature of a metal and of a semiconductor is in-
creased the : 1

(1) conductivity of both increases
(i1) conductivity of both decreases

(i11) conductivity of metal increases and of semiconductor de-
creases

(iv) conductivity of metal decreases and of semiconductor in-

creases
() T T AT H ATIT B & 757 o Taird & 1
100
I N
- W—
100
(1) 100
(1) 20€2
(111) 5€2
(iv) 150
The equivalent resistance of the network shown in figure be-
tween A and B is : 1
(1) 1042
(i1) 2002
(ii1) 5€2
(iv) 15€2
(F) U ST H 1

(i) ITASTdR H Y& &l FAqH A=< &laT &
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(il) SRS H YRS AT FAqH A0 a1aT &
(iii) AT & S AT FAaq G0 ardr &
(iv) TT & 7 AYET & U o G0 &1dT &

In a transistor : 1

(1) the emitter has the least concentration of impurity
(11) the collector has the least concentration of impurity
(i11) the base has the least concentration of impurity
(iv) all the three regions have equal concentration of impurity
() THIET &T A€ A &7 FT 9180 fFa99 1
(i) T ST T TR BT R
(i) Tg ATIH IRTTEr AdT &
(iil) TE ATH YT AT GFhaT &
(iv) TE ATIT ST aTeAT 9T & OO IRaa- J8) &edr &
The net resistance of an ammeter should be small to ensure that
1

(1) 1t does not get overheated
(i1) 1t does not draw excessive current
(11) it can measure large currents
(1v) it does not appreciably change the current to be measured

qUs - / Section - B

2.(@F) BTSSIUST THTU H SAFE LT dhl Hal I (el & FTaH I

HaT e | 1 Write the minimum orbital angular
momentum of the electron in a hydrogen atom. 1
(&) T o TERT 9T ea L dl TRMTINT FIfarT | 1 Define
optical centre of a lens. 1

() PC &7 39T 'C 7 faha=r QAT ud ==t &t stfaahar
@ﬁ% ? 1 As compared to §*C atom, how many extra protons
and neutrons have in }*C atom ? 1

(&) 1 a.m.u. HA &fq & ffa-r Fo Feears 2 1 How
much energy is released in mass defect of 1 amu ? 1
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(F) IYT & E = (31 + 4) N/C T a1 FIS HAT A=
(107) m? & ToeaT & | SERT AL FAFT 1T HIAT | 1 The
electric field of intensity E = (3@ +4 j) N/C passes through the
plane of area A = (107) m?. Find the electric flux. 1

() NORIE &I Tk T ST T SHA A AT-HTUT (AR |
1 Draw the logic symbol of NOR gate and write its truth table.

1

qUs -9 / Section - C

3.(@) He™(Z = 2) & TO4H AT STTEAT T Hall il 0T HITTAT |
2 Calculate the energy of a He™ (Z = 2) in its first excited state.
2
(&) T TAFELAT & ATATE AT dhl TRHTNT &ITTT T AT9TE
AT UE 9T 9 H @99 [A@@ | 2 Define drift velocity of
free electrons and write the relation between drift velocity and
current density. 2

@) fagga sfaysa & <1afi=r vEr W faspa fova & g7
FITSTT | 2 Obtain the formula for the electric potential on the

axial line of electric dipole. 2
() A qIT F4T 8 ? [e-aznrer aataeor [T 2 What are
matter waves ? Write de Broglie equation. 2

Hqus - T/ Section - D
4. (@) T RO RT TRATIT LT | TS -] ol & fafer

FT oA il T | 3 Define critical angle. Explain working of
optical fibre. 3

(&) TF 9T AT FF-FeAT 2.5 x 1070 T &1 FfT 7 91 7 6.0 x
101 Hz ATg = &l TahTor fheor 7 STaT S ar aeded fava
il ITUET HITAT | 3 The work function of a metal
is 2.5 x 107! joule. If the metal is exposed to a light beam of
frequency 6.0 x 10'* Hz, what will be the stopping potential ?
3




(TT) FTIAT-GTEC I T SATEAT ST TUT TAT-HTaE THISHIT

FT FEIAT T 1 FT AT S FHRTAT | 3
Explain Biot-Savart law and find the unit of i with the help of
the Biot-Savart’s equation. 3

(1) 1.732 ATGC T | a1 qHATg (0 & (73 FeqaH fa=ei
FIUT T H JTA FITT | T (q=et= & {0 Ar9a= dror 741
7 3 Find the angle of minimum deviation
for an equilateral prism made of refractive index 1.732. What
is the angle of incidence for the deviation ? 3

(F) Tk GH FTHhT T & Aqie, LTS dl ITed 1 3.8 &l
AT T H RV a7 F FHET AT & | BT 0 G & 77
IoT R d fag[a aed s T s (a it |l 3
A metallic stick of length L confined in a plane is rotated in its
own plane with angular velocity in uniform magnetic field ex-
ists in the region. Find the expression of emf induced between
the ends of the stick. 3

5.(@F) 20 GHT RIEHE g &7 Td ATEART o Ta 30 GHT RlEH g
FT U ATHEANT & Udh & o ararfrwr 15 |HT I
EESREE %‘lgw 3;eT H U I &l [ha-T g 9¢ @1 9 (R
I9aT H\(Id e 9CaT ? 3 A diverging lens of focal
length 20 cm and a converging lens of focal length 30 cm are
placed 15 cm apart with their principal axes coinciding. Where
should an object be placed on the principal axis so that its image
is formed at infinity ? 3

(&) ETSEZSE &l AaH g3 I ATaw iafaa &r a=4r, G
TeHI & [0 ITFFT [ROr-3a gIT q91SU auT S9!
M &THAT &l AT L= HItaq | 3 Draw a suitable ray
diagram of a compound microscope, when the image is formed
at the least distance of distinct vision. Find the expression of
magnifying power in this case. 3

(TT) BRITEE | &l fagr= fafaw | e 2 o § THeT g
HTIT T 9T §Td SIS 3
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1

60 volt

Write the principle of Wheatstone’s Bridge. Find the current
measured by the ammeter in the given circuit diagram. 3

() FAT-AVE & AT IT ITART, FATART Ta AT -ITART
FITTRTUT Sl SHATEAT HITAT | 3 Explain the
classification of conductors, insulators and semiconductors on
the basis of energy-bands. 3

AYQr/ OR

U (=] e qiT &1 fae]d &l F = 50sinw (¢ — £)
T /AT G &9ET 4T & | 10 em? e TR=gF 0@
50 cm FFETS & SoT H 3787 & AL Foll T ST 13
The electric field in an electromagnetic wave is given by £ =
50 sin w (t — —) N/C. Find the energy contained in a cylinder
of cross-section 10 cm? and length 50 cm along the x-axis. 3

(F) T ST ATHIFR TUT T &l T9T FAT T L FATH

FHIEI: 1.25 MeVERJT74MeV@‘ ar ettt 3Tﬁ+|mw|
B (Q T T T FHITSTT 3

2(3H) — He' + Q

If binding energy per nucleon of deuteron and «-particle are
1.25 MeV and 7.4 MeV respectively, then find the value of ()
in the following reaction: 3

qUs - g/ Section - E

6. AT TIaSa TGy & WY HIOY 9€€ HHTRAL &l 9Tiar &l
FSdh T &It T | T H9riRa & 100 pC a& aferd fRar
AT &7 @7 §9TRAT & 3eT T [ea & Wragdiaw 2.0 &, ar
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HITRAT & =T T WA edh ¢ I~ T A9 JTeT
FHITSTT | 5

AY4Ar/OR
e agga & w9 A &1 fafa T quT s9&r agmEar § &

[ = C (o o
TIH T [TITHT ST | S

Find the expression of the capacity of the parallel plate capacitor
partly filled with dielectric substance. If the capacitor is charged by
100 pC and dielectric constant of the slab putting in it is 2.0, then
find the induced charge on dielectric slab in the capacitor. 5

OR

Write Gauss’ law of electrostatics and obtain Coulomb’s law with
its help. S

. FATHIT & T g & (e fA e 1 1.0 x 1079 C | strafere &or
JIRT AL B = (40 +35) TH ¥ = (—75¢ + 1005) m/s T I
FAT & | T IT AN qTA FqRT o T TRATIT UF {&9r J1er

FHITTT 5

AT/ OR

T IRTATa! TR FUSHT & el TC JEan! T &Ll aradl
FT T T ST | TAH IFT 7 & T T Ioed It |
5

Write Fleming’s left hand rule. A particle of having charge 1.0 X
10~ C enters in a magnetic field of B = (4i + 3j) tesla with ve-
locity ¥ = (=751 +1005) m/s. Find the magnitude and direction of
magnetic force exerting on the particle. 5

OR

Derive an expression of intensity of magnetic field at the centre of
a current carrying circular coil at its centre. Also enunciate the law
used in it. 5



8. faw s gfvwer & wruET FfST
(i) &TeT
(i) Tfaereg o€ faarae
(iii) L a9T C 9 faa & 919 dar=a< |

SOVE O %ﬁ

V' =400 sin 1007t

5
IAY4T/ OR
TR ATARIIT &l I AT Il @ ST | T fT-Feete TNt
T fesT 91STs & (A0 sasa T lfera@ | 5
In the given circuit, calculate :
(1) Current
(11) Voltage across the resistor
(i11) Phase difference between L and C.
5

OR

State the conditions of interference of light. Obtain the expression
for the fringe width in Young’s double slit experiment. 5

9. IT(TSS IcAST& [da9® & €T H p-n-p L STEET &l ST

ST | THH AT I RS ST | 5

AT/ OR



TRTIR-TT FITEAT 8 ? T fiF & e 7 6000 A HF THawi

TERTIT-[ROUT AT & |32 T ATTa-T1a 1.5 87 |T[€h § Taiaa

Ua STIafad [ReuTT &l JTer a7 A= JTd ST | 5

Explain p-n-p transistor as a common emitter amplifier. What are

the gains in it ? 5
OR

What is optical path ? A monochromatic light ray of 6000 A is in-
cident on a glass slab. Refractive index of the slab is 1.5. Find the
velocity and wavelength of reflected and refracted rays from the

slab.

5

Wifae Faais / Physical Constants

TAFE T FT LHHT (M) =
0.1 x 103! kg

TAFEUT AT = —1.6 x
1071 C

& Haai® (h) = 6.6 x

10734 J-s

HTI &I Faa & 97 (c) =
3 x 10® m/s

L — 9 x 10 N-m?/C?

4dre

&I @Y (g) = 10 m/s?

o f=a T fFat® (R) = 1.097

10" m!

fFaTe &l I-Iauiadr (g9) =
8.85 x 10712 C*/N-m?

10

 Mass of electron (m,) = 9.1 x
1073 kg

e Charge of electron = —1.6 X
10~ coulomb

e Planck’s constant (k) = 6.6 X
107 T - s

* Speed of light in vacuum (c) =
3 x 10° m/s

e 1 =9 x10°N-m?/C?

4dre

e Acceleration due to gravity
(9) = 10 m/s*

e Rydberg constant (R) =
1.097 x 10" m™*

e Permittivity of free space
(e0) = 8.85 x 107'2 C*/N - m?



