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fS<9r / Instructions :

(i) TR & 15 fae Thrami&at &l 99 -9a 98- & (o0 i
%‘I / First 15 minutes are allotted for the candidates to read the
question paper.

(i) FT T AfEE E 1/ All questions are compulsory.

(iil) F CIT-qL H 5 GUS & : GUS I, U T, GU€ ', GUS T
dYT WU ¥’ | / This question paper has five options: Section A,
Section B, Section C, Section D and Section E.

(iv) |US 2T TgfahcdIT THW & & U7 Todd TIT | AR Fra |
/ Section A is of multiple choice type and each question carries 1
mark.

(v) U T ATT AL ITUT T & & q9T T I 1 3 &
%‘ |/ Section B is of very short answer type and each question carries
I mark.

(vi) TS A ITUT | TAN h & a7 (ol dh T 2 3@ dh g |/
Section C is of short answer type-I and carries 2 marks each.

(vii) @O T A IAUT [ TEAE & & quT Lol d TWIT 3 AR F = |/
Section D is of short answer type-II and carries 3 marks each.

(viii) U T faega 30T TEN & auT & 09T 5 3FF & & |
TH |US & IR IAT H AT ([qahed & T9 I (6]
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AT & |\ U QYT H A9 {0 T 99+ § & daef Ud 09T ar
WT%‘ | / 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.

(ix) TIT-9q% § T¥gad LT & G 3 & | / The symbols
used in the question paper have usual meaning.

qus -3 / SECTION - A
(E@WW/ Multiple Choice Type Questions)

1.(F) I =TT A0 0, TUT R Tad R G, &, TS 1

(1) tan #; = sin 6,

(i1) tan 6; = cos 6y

(ii1) cotf; = sin b,

(iv) cotf; = cos b,
If polarising angle is #; and critical angle is 65, then : 1
(1) tan 6, = sin 0

(i1) tan 6, = cos 6y

(ii1) cotf; = sin b,

(iv) cot 8y = cos b,

(@) ATTETNT T2 T TR T T (), T AT (T) & arT
geAdT & 1
1) x < T
(ii) y oc T

(iii) x o< VT

(iv) y o< T?
The magnetic susceptibility () of paramagnetic substance varies
with absolute temperature (7°) as : 1
1) x T

(i) y oc T71




(i) x oc VT
(iv) y o< T?
@) TR e atas & Tiaeierar (u) & SATIHET AT (vg) TAT

agd &aY (B) § Gar 999 & 1
(1) p=v4/E

(ii) p = E/vg

() p=FE-vy

(iv) = E + vy
The correct relationship of mobility (1) of charge carrier with
drift velocity (v4) and electric field (F), is : 1

(1) p=vg/E

(ii) p = E/vg

() p=FE -y

(iv) p = E 4+ vy

(%) 1 I &9 (GHz) & =g, 99 97T TIaeH & [

gl Eay ? 1
(i) TSI (R

(i) ¥fsaT avar

(iii) T feur

(iv) X-feeur
1 GHz frequency corresponds to which region of the electro-
magnetic spectrum ? 1

(1) Ultraviolet rays
(i1) Radio waves
(iii) Visible rays
(1v) X-rays
() [T emad! 9T TR & [aaT=a¥ T 9T & HeH9:
V' = 100sin(100t) FTeE @4 i = 100 sin(100t+7/3) FAeos =T
q [aiud [dT &7 & | TR § &8 9o sifeq anr: 1

(i) 10t are




(i1) 2.5 91

(i11) 0.25 91

(iv) 2591
The voltage and current of an ac circuit are represented as V' =
100 sin(100¢) volt and ¢ = 100 sin(100¢ +7/3) mA respectively.
The power dissipated in the circuit is : 1
(i) 10" watt

(i1) 2.5 watt

(i11) 0.25 watt

(iv) 25 watt

) @ﬁ‘aﬁ?mﬁ" > =TT FF Fed T 7 ST &l Tt

ST e o &ar & 1
1 e
(i) T
™€y T
1 2
(i) ——- c
dreg T
1 2
(i) ——— - —
drey 2r
1 e?
1
() 47750 2
In hydrogen atom, the kinetic energy of electron in an orbit of
radius "7, is given by : 1
1 €
W 7 —
ey T
1 2
(i) —— - =
drey T
1 2
(i) ——— - &
drey 2r
: 1 e?
1 —_
() drey 2r

qus -9 /SECTION - B
(Wf%l‘ﬁgﬁ'ﬁ?ﬂ?/ Very Short Answer Type Questions)
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2. (@) TUr AT TEA & (el &l ATCANT &l oo @ iU |

1 Mention any two applications of total internal reflection. 1

() TATART § ST T AT T & ? 1 What is meant by
doping in semiconductors ? 1
(IT) TERTST A5 AT H AT faa sraar =g 2 1 What
is the meaning of stopping potential in photoelectric effect ? 1

('ar)qwm:rchd FaT E = (4 + 3j) See/meT ¥ foaa T~

A—2]H|¢<2ﬁ‘<14—qxgq¢4d T awgl'JIUl-'lld'nll\rI'\I 1
Compute the electric flux linked with a surface A= 27 m?,
placed in a uniform electric field E = (4¢ 4 3;) V/m. 1
(F) TG THTIT &7 FIeeqTaT § i €97 id #ed & ? 1 How is
galvanometer converted into a voltmeter ? 1
(&) 4 |¢§I-| T & 4T aTcqd %‘? 1 What is meant by wattless
current ? 1

s - g’/ SECTION - C
(t‘*fﬂ'—B?l’fl’q' &RIT-1/ Short Answer Type-I Questions)

3. (@) feu o EaTiRaet & SR IS &l god JTiRar auT & df=a

c o~
FHSIT JATT SN 2

T [ [ n gt

Find out the equivalent capacitance and total energy stored in

the given combination of capacitors: 2
(&) TS TUT -0 &I GH feaT=a § @ ff/ar sar g |
FUTT &l &7 FLTAT I H ST T iU | 2A

proton and an «-particle are accelerated by the same potential

difference. Find out the ratio of their de Broglie wavelengths.
2

(W)WW&WﬁAHBW%@?@WWW

I TS (1) Va > Vp (1) Vy < Vp:
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In the given circuit, find out the equivalent resistances across
the points A and B when (i) V4 > Vg (i1) V4 < V3. 2

(1) FTET & THT HIS & AT I TS [RET ST &l n dl
FeIT &l TR S &1 THT EITT HT & (AT & FLITAT I
A BT, a9 g &IfST S = na. 2
If the circumference of the n™ orbit of an electron is .S and the
corresponding de Broglie wavelength of the orbit is A, then on
the basis of Bohr’s atom model, prove that S = nA. 2

qus -7 /SECTION -D
(ﬂ‘ﬂ'—aﬁ'aﬂ' &RIT-11 / Short Answer Type-II Questions)

4.(F) TdheT [0 T ORI & ([qaa & TINT § T 33
H FTSTS & oL T STl quT & 9¢ e s &
T fuTe 9 MG 9730 | 3 Obtain the formula for the
width of central maxima from the experiment of diffraction of
light through a single slit and draw the diagram of the intensity
distribution of the light obtained on the screen. 3

(|) TR &7 IR 97 #9T §? 960 98 ™9dr § A9
TS o e SITATa! ATed AT & &I Jed—~T Jraahi T &7 ?
il G T Fat T | 3 What is Ampere’s circuital law ?
Using it obtain the formula for the magnetic field produced due
to a straight current carrying conductor of infinite length. 3

(IT) [ TS T A AT I=9T & ITad & ai & @
& I I &Y F AN [@Fr Smar 8 | Iras & Jad
TAFCLAT & I AT (vy) TAT ST &AL o GFE=T
T TET H gL T ST | 3 Electric
field E is applied across a metallic wire of length [ and area
of cross-section A. Obtain the formula of the relationship be-
tween the drift velocity (v,) of free electrons of the conductor
and electric field £ in vector form. 3
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(@) e § @ ETadr aRr 9Rey feamre e E, S e e
T8 | FRT A& d GHATSU [ T ARG LeaTadi alee s
E&T A aQTaT ST ad §-11 aTiad ST & HI 9T F41
AT TS 3

E@R E@L E%c

Three ac circuits are shown in the figures with equal currents.
Explain with reason, if frequency of the voltage F is increased
then what will be the effect on the currents in them. 3
(F) 99 JHHIT TOT AT [FaT gRT (@80 a7 $96 Agcaqor
T IO &l (AT | g Jraah ™ aiTT & SIae T & [
fafeeor fir aTesy =g=an grar & ? 3 Show
the electromagnetic wave by a diagram and write down its three
important properties. Which radiation has the least wavelength
in the spectrum of electromagnetic waves ? 3

5.@) fear s a gaar feaem s fAu FT ad gars ? stqaa-
FIUT 30° TAT ATTAATH /2 & Tdh [T5H & T T8 AC 9T
AT AT FeAS FTITS & | T8 AB ¥ Uk LTI T [T ferer
&I | I€ ATI(ad &7 SO Aqqd T & T997d A1l dl deAs
qTer T8 | YOafdd [l 9= ANT 9 dte 90 ? =a@
T | 3
A
30°

!
B C

What are the conditions for the minimum deviation by a prism ?
One face (AC) of a prism of refracting angle 30° and refractive
index /2, is silvered. What should be the angle of incidence ¢
on the surface AB, so that after refraction into the prism, the
reflected ray from the silvered surface retraces its path ? See
the figure. 3



() ST T I FeATFT & 27 1 80 == T 07T
HFTATCIT & 7 T U S-ARHL dhl T Had Fuser
10 ATSHIT G H 4 TFIIET &l I 97 I &l Si1al &
a9 SEET Sfadids FUSEr 7 40 fFaAT aree w1 TR I
qTES a1 3T &1aT & | I HE T Ladig® FUSTAdl &
T ST Tahed 1T ST | 3

Y4Qr/ OR

ZIRHT T AIORET g 747 & ? T A& AT

C [N [ [ [aN [ o > o [aN . o
HRHT Ol T HE T adgd fUSTAT T H il f dearear
FT ATIT 20 : 1 8| TF 250 FTeE & 9T FTeest A1

~_c o ~ o~

STAT &, @9 [T 9T 8 THRIET &1dT & | T ST
(i) TS FoSHT H 91
(i) fare e

3

What is the phenomenon of mutual induction ? What is meant
by 1 henry mutual inductance ? If a current of 4 A is reduced
to zero in 10 ps in the primary coil of a transformer, then 40 kV
of induced e.m.f. is produced in the secondary coil. Find out
the mutual inductance between the primary and the secondary
coils. 3

OR

What is the working principle of a transformer ? The ratio of
the number of turns in the primary and secondary coils in an
ideal step down transformer is 20 : 1. When input voltage of
250 V is applied then the output current is 8 A. Calculate :

(1) current in the primary coil
(11) output power.
3
(IT) SATEHEIT AT TR G FHIRT (AT | S GHIRIT &l

[ =

HETIAT & GHHTET (o TS Srafae s (Rei) fi g fa

D
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D

NI d AT ST aF 9Tq T8 9 Icaiaid SHae U &l ST aadhad
AT ST 9 T T ISaT & 2 9T T8 & A weA=T quT
RN AT § FT I glara ? 3 Write down Einstein’s
photoelectric equation. Explain with the help of this equation
that what is the effect on the maximum kinetic energy of the
emitted electrons, if frequency of the incident light (photons)
is increased by n times. What is the relationship between the

work function of the metal surface and threshold wavelength ?

3

() FWICEET §q & (G [fedi® 97 & qa=1s0 | few
TR § Neg=amar GH s faaT 75t 5 1 9o q fea=r o

TATEqT aT @y ? 3
30 R
NN AVAVAY;
Z‘T 4€) 120
NN AVAVAY;

LD/ VAR
Z TV T

Explain the principle of Wheatstone’s bridge by Kirchhoff’s
law. In the given circuit, there is no deflection in the galvanome-
ter G. What is the current flowing through the cell ? 3

(F) T HT=AY IRTGTal AF ATART & 1 FHHT T &l AL
T T 4T SH& arIar & 1 TRIIET 91T &l TTNT
é:\'rFI'Q' | 3 Obtain the formula for
the magnetic force between two parallel long current carrying
conductors and define 1 A of current with its help. 3

w|us - g’/ SECTION - E
(Fregqa S0 Y= / Long Answer Type Questions)

6. fa=g et & e it a5y ferfasr = & F=7 area T 7 2
few o foaT & et & e #r o a9ga fefasr der @
UET HITAT | 5




a a
—q¢ 0 g
34T/ OR

W%me T T Wwﬁ‘«rﬁa@ | T MEI Q, aT
anrqw e et et fasama vy T ry () > rz)%‘ qT
e & | IfC 37 T8 AT 9-cd 99 &1 a9 396 SUT(TSS
e IT I [a9d T T | 5
What is meant by the electric potential energy of the system of point
charges ? Compute the total electric potential energy of the system
of charges given in the figure. 5

OR

Write down the formula and unit of surface charge density. A
charge () is distributed over two concentric hollow spheres of radii
riand ro (r; > 19). If their surface charge densities are equal, find
the electric potential at their common centre. 5

. IR & (p — n) A SIS & dEfar IR Fa a9&e
me%v ]WﬁW&i‘ﬁquummwgwmﬁ@?«l‘l‘&T

ST &l &S AT |

AY4Ar/OR
fesieor wfear #T ' 7 (p — n) T SIS & 9O aaT
fesEieur feaT Iy e & 9em=ar & 992150 | 5

Explain the working method of a reverse biased (p — n) junction
diode by making its circuit diagram and explain avalanche break-
down with the help of its V' — I characteristic graph. 5
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OR

What is rectifying process ? Explain full wave rectifying action of
(p — n) junction diode with the help of circuit diagram. 5

. TTHTY] & TEThRIE & o-H0 & T TN R H&T T G0
FISTT | S AISHA H 33T ®iAA1 & ? W%Wﬁ‘%‘ﬁ‘%@‘{(
feram TTT 7

IYqr/ OR

O

TR g quT AT faavsT § fF=r =Ty 2 & s
WWW@W}T FT ETHar & Icatad ST Q &7 A

ST &I 5

1H2 +1 H3 —9 He4 +0 Il1 + Q
ff\'ﬂT%:

H? &7 &&FHT = = 2.0141 amu

H? &7 &7\ = 3.0160 amu

He' T TXFHT = 4.0026 amu
on! AT TXHHT = 1.0087 amu
I amu = 931 MeV

Describe briefly Rutherford’s a-particle scattering experiment. What
are the shortcomings of this model ? How are they rectified in
Bohr’s model ? 5

OR

What 1s the difference between nuclear fusion and nuclear fission ?
Find the value of the energy () released with the help of the given
nuclear fusion reaction : 5

H? +1H®> —s He' +on' + Q
Given :
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e Mass of {H? = 2.0141 amu
e Mass of {H? = 3.0160 amu
e Mass of yHe* = 4.0026 amu
e Mass of ojn' = 1.0087 amu
e 1 amu = 931 MeV

9. U Ut T T3 H Q&I & ATGAT A AL %‘ﬁﬂ'@l@

FT (n = 1.5) & IATEL S & T R ISS &l ThLd]
far=aT2 em® | fegaa e S%‘Rﬁlﬁwaﬁ’r@ﬁwwﬁr
ST T | @ 3% T fTor I T 9150 5

@’T{ PR (n="1.5)

—12cm

3T/ OR
T & Zfa-fair & INT § T Rt & n dF &g a9t n

af I foe=r &r AT & gav i) 575 & T 7 &f49-
eIt & &= & g2 3 mm T 480 nm TG & TR
TERTST T T IIINT fRGT 1T 7 | 9% T St & i @i
T 2 m & | SASAT e qUT T G (=T & a1 &l g
ST HITAT | 5

Write the formula of refraction of light through a single spherical
surface. The radius of curvature of one end of a cylindrical glass
(n = 1.5) rod is 2 cm. Find the position and nature of the image of
the point source S. See the figure and also draw the ray diagram. 5

OR

Write down the formula for the distances of n'" bright and n'" dark
fringes, from the central fringe in Young’s double-slit experiment.
A monochromatic source of light of wavelength 480 nm, is used in
this experiment, in which distance between the double slits is 3 mm.
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Distance between the slits and screen is 2 m. Find the distance be-

tween the 8" bright and the 3" dark fringes. 5
Wifas ferd= / Physical Constants

e 1 C{’Q{T*‘I dl TLAHM = e Mass of electron = 9.1 X
0.1 x 1073 ke 10! kg

« TAFELT Y€ AEGW (e) = * Chargeonelectron (e) = 1.6 X
1.6 x 10719 C 107 C

o i fFFaie (b)) = 6.6 x  * Planck’s constant (h) = 6.6 x
10734 J-s 10734 J-s

« TLATET &f FaTa & 91 (¢)  © Speed of light in vacuum (c)
= 3 x 10° m/s = 3 x 10° m/s

. — 0% 10°N-m2/C2 . =9 x 10°N - m?/C?
47T80 8 m / 47—‘-50 /

«1eV=16x10""7J c1eV=16x10"1]J

ea T Faai® (R) = 1.097 x  * Rydberg’s constant (R) =
10" m™! 1.097 x 10" m™!
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