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c=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C
n,=4nx 107 Tm A~

g, =8-854 x 10712 C2N1 m2
1
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=9 x10° N m? C?2

m, = 9-1 x 1073 kg
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SRSl T&3T = 6-023 x 1023 ufd um 91
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

(it)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(iti) Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

(iv)  There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the three
questions of five marks weightage. You have to attempt only one of the
choices in such questions.

(v) You may use the following values of physical constants wherever
necessary :

c=3x10%m/s

h =663 x 10724 Js
e=16x10"1°C
n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2N1m™
1

4re
o

=9 x10° N m? C2

m, = 9-1 x 1073 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 10727 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qs A
SECTION A

1.  Toreht mem & wdegare i gt fafaw | sEeRt ww.eTs. (S.1) AT S
72

Define dielectric constant of a medium. What is its S.I. unit ?

2.  forelt u1g & R % 1 fafS= amai T, 3R T, RV — I I o1 o €T 18R 7 |
T ST a9l °§ 9 hiA-91 3 & 3N = 2

V — I graph for a metallic wire at two different temperatures T, and T, is

as shown in the figure. Which of the two temperatures is higher and

why ?

3.  IAIATHR 3TR{d 1 P THAN U el UH THHHH Jraehid &F H Tad™
AT SITAT 8 S 39 U o dd o oaad & | 39 99 ¥ JRa 9 i feem ik
qfwToT =T R 2
A planar loop of rectangular shape is moved within the region of a

uniform magnetic field acting perpendicular to its plane. What is the

direction and magnitude of the current induced in it ?
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4., 9 g1y TRt genera: gun mieaw § forer A ® e REar B, ad A9 oh
Shifdeh hITT ThTST oh a0l (T7) W AT @i et & 2 1

When light travels from an optically denser medium to a rarer medium,

why does the critical angle of incidence depend on the colour of light ?

5. AM &= atd & o foru et Trgers o 3w foh I el dvg Uieh fheat
%1 FIT B g ? 1

What is the function of a band pass filter used in a modulator for
obtaining AM signal ?

wQus d
SECTION B

6. T uiadi Ufaligss R fOEd-am@s ad (emf), ¢ AAT ATk JIY, r & A &
i & @ ° gift SER T 8 | R & e o ®9 0 (i) e diee,
V a9 (i) &, 1H foeror &1 ewi & fow o Eifew | 2

\;%

+

=
!

E,T
A variable resistor R is connected across a cell of emf ¢ and internal

resistance r as shown in the figure. Draw a plot showing the variation of
(i) terminal voltage V and (ii) the current I, as a function of R.
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BIEgISH T H 19T Faw ofewen | iR i el Soided S9 i
AT TEAT | T AT B, O9 39 Treg ¢ Sl alTeed fohd FehR e
Bt & 2

When the electron orbiting in hydrogen atom in its ground state moves to

the third excited state, show how the de Broglie wavelength associated
with it would be affected.

qumy <h1 aftyren fafge | gt % faga 1 ST e fREt 399 W W
YT THaa T o6 TTAlad qU i 3R Qi |
AUAT
(@) 9 I3 a1 fordll forer meaw & fopefl gem wream o g=or it 8, a9
39 AT 1 hH-A1 A& qRafda Tai arar 3 F#i ?
(b) @ HIEHHI W HUGGHH p, IHR p, 8, STH AU o AT R A &=
FITT 2

Define a wavefront. Using Huygens’ principle, draw the shape of a

refracted wavefront, when a plane wave is incident on a convex lens.

OR

(a) When a wave is propagating from a rarer to a denser medium,
which characteristic of the wave does not change and why ?

(b)  What is the ratio of the velocity of the wave in the two media of
refractive indices p,; and p, ?

W AgfAd (AM) 3R Tghd #igfad (FM) aaT o = 3fa i@ Eieet

faves AN | AM fima i ga 5 FM faae o1 afteran &= § St g 2

Differentiate between amplitude modulated (AM) and frequency
modulated (FM) waves by drawing suitable diagrams. Why is FM signal
preferred over AM signal ?

Teh UehT hul, fSaeh! fas Sott 4-5 MeV B, Z = 80 o ferelt T1fdres & ehtran
8, Thdl & 3 T fa=m IohfHd hadr 2, at fshedw 3umma sl gt Fgifa
HIT |

Determine the distance of closest approach when an alpha particle of
kinetic energy 4-5 MeV strikes a nucleus of Z = 80, stops and reverses its
direction.




T us |
SECTION C

11. Toret Taacl @ *1 S A % | SEd U T vETRa A @ R o aw e
THEHH FETh & Eﬁf@?ﬁr% | 39 T A TA-AT0 T % foru =9
qd HIT |
Ife I8 T TPH G & T @ad 7, a9 el ggeaq § 59 o=«
BT 2 3

. — .
Deduce the expression for the torque t acting on a planar loop of area

- o
A and carrying current I placed in a uniform magnetic field B .

If the loop is free to rotate, what would be its orientation in stable
equilibrium ?

12. o grehia atl fopm YohR Icua Bt @ 2 T i arett foeft foregq-grareh
aUT €T 984 bl S Tl o1l k1 Gid &= gidl & ?
frefefiad 9 3w fope S et fargga-greshia fafertort =t qg=ie 3
() o 3o Jihai o ggt e |
i) Taferean @ Agifae o1 & w9 o

How are electromagnetic waves produced ? What is the source of the
energy carried by a propagating electromagnetic wave ?

Identify the electromagnetic radiations used
(1) in remote switches of household electronic devices; and
(i1)  as diagnostic tool in medicine.

13. (a) TR ol Th FoRUOT STUecHTh p, = 1-5 o i o THhHIRh U0
®dh AB W Ifireed dfad g | a8 fsw forefl o9ma staad-res
Zd H STk ST 8 | 59 o TSI I I FIA i dTfeh 59 &
YT o YT JehTT <l 0T hetsh BC 3 3T qeeadt & |
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14.
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(b) 39 T H ToRur 1 9y Hiftw I9 I8 fomor weAshs AC W 3IfeTreaq
A HLdl B |

(a) A ray of light is incident normally on the face AB of a right-angled
glass prism of refractive index ,u, = 1'5. The prism is partly
immersed in a liquid of unknown refractive index. Find the value
of refractive index of the liquid so that the ray grazes along the

face BC after refraction through the prism.

(b)  Trace the path of the rays if it were incident normally on the
face AC.

2 NOT el < fiai & foreft NOR T2 =1 wRu1 fopam SmaT 8 | 39 et o Gioi
1 diforeh (qeh) diuy Eifaw | gwehl gem anelt fafige | 39 afmy & g
T bl ug=™ hIfvT |

TUaT

3MMIeh! STRG H TMT AR < IREY (a) W (b) feT T & ST NAND Wi & 5
2 1 31 gFI & g FEd dlfees (deb) FEToH 98T | T & foig
e |relt ffgw | 59 et ufter & qed el i g |

@ g L]

. B




The outputs of two NOT gates are fed to a NOR gate. Draw the logic
circuit of the combination of gates. Write its truth table. Identify the gate
equivalent to this circuit.

OR

You are given two circuits (a) and (b) as shown in the figures, which
consist of NAND gates. Identify the logic operation carried out by the
two. Write the truth tables for each. Identify the gates equivalent to the
two circuits.

@ me ] ¥

. B

15. 9RO 3@ i TEEAT § IO a1 fgseshRl < &9 | a4 gre &1 ity i
e hIfST | 3Hes fesft 3t frfa qurew difvw | g s/ &1 s
rfirerefirs o1 38 feseetor & fore Sugh s B 2 3

With the help of a circuit diagram, explain the working of a junction
diode as a full wave rectifier. Draw its input and output waveforms.
Which characteristic property makes the junction diode suitable for
rectification ?

16. s LA =@ D % foRet =meres o R W fawar=m v ST foram T g |
39 TTcish H AN dTeehi o TYATE AT vy T R I9E B 96 (1) V i e
& fean S, (i) L R g R T S A (i) D smen R e S 2
T TR § 379 I i g i | 3
A potential difference V is applied across a conductor of length L and
diameter D. How is the drift velocity, v4, of charge carriers in the

conductor affected when (i) V is halved, (ii) L is doubled and (iii) D is
halved ? Justify your answer in each case.

17. TRl ATSadlgE o Qe 1 G 10 MHz 8 | Wil sl @Nd & % g
e EEehid & 1 AT G1eC ? Afe swehl S Sl B 60 em B, @
e g 3cqd TIeid geat <hl TSt Snatt (MeV ) ufiehferd shife | 3

A cyclotron’s oscillator frequency is 10 MHz. What should be the
operating magnetic field for accelerating protons ? If the radius of its
‘dees’ is 60 cm, calculate the kinetic energy (in MeV) of the proton beam
produced by the accelerator.

55/1/A 9 P.T.O.



18.

19.

T o fg ol v 4, @ fafei o &= 9o 15 mm 3R i & 97 9 o8

o s hl gl 1m e | SAdeRor =il sl ITH U % fTT 650 nm 3R 520 nm

T AT | 9 TehTSN YT o1 IUANT febam T B |

(a) A =520 nm % ¢ 9¢ W 419 3f=s ¥ dredt wwehiett i1 i gt
BIEAIEL

(b)  “hard IS H I8 FHH-U-FHH g [T HIWT T8I W §9 GH1 aTeea!
I S A st Toh-gE % HOTdl B |

In Young’s double slit experiment, the two slits are separated by a

distance of 15 mm and the screen is placed 1 m away from the plane of

the slits. A beam of light consisting of two wavelengths 650 nm and
520 nm is used to obtain interference fringes. Find

(a)  the distance of the third bright fringe for A = 520 nm on the screen
from the central maximum.

(b)  the least distance from the central maximum where the bright
fringes due to both the wavelengths coincide.

(a) T3 ¥ gWH 9@ A & B o €9 § §7949 Sl (BE) Jfd =[faasii
1 sk TUTAT AT & | 39 sk T 38T A, B, C, D 3K E Tt A1f¥rehi <hi
feufaat = fefua =t & | oo afea @ gfsknsti &t (A, B, C, D 3R
E & vei §) ffése s, us dt a8 s Tfirehi fagues & SR 2l 2
3 et St TR e W g B R |

— A & A

(b) = feu TU & UHH H U WO H IcErod UeAufFed fafrton <
Tehfd TR |

AX A-4 A-4
Z > 7
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(a)  The figure shows the plot of binding energy (BE) per nucleon as a
function of mass number A. The letters A, B, C, D and E represent
the positions of typical nuclei on the curve. Point out, giving
reasons, the two processes (in terms of A, B, C, D and E), one of
which can occur due to nuclear fission and the other due to nuclear
fusion.

——> Mass Number A

(b)  Identify the nature of the radioactive radiations emitted in each
step of the decay process given below.

A A4 Ad
72 X—> 7 Y —> 7 W

20. TER FFEATS H TR i A fafve faensti & am fafaw |
g9 § 3Ig@ HIVY foh $8 MHz & 30 MHz % % ST & i
forega-grsha a0 WEfdd Skt geet W T = ST St @ | g 2,
Mg aiER 39 €T | 31fre 8 ST | 2 3

Name the three different modes of propagation in a communication
system.

State briefly why do the electromagnetic waves with frequency range
from a few MHz upto 30 MHz can reflect back to the earth. What
happens when the frequency range exceeds this limit ?

21. YhmI-fogd IWE % grg H T fawa’ iR GEet g’ ugl oAl g
fIRaw | ST AHiehtor 1 TN Hteh 31 Wifaqes TRMET 1 FHaRor fohd JeR
TeRar Tan 8 2 3
Define the terms ‘stopping potential’ and ‘threshold frequency’ in relation
to photoelectric effect. How does one determine these physical quantities
using Einstein’s equation ?
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23.
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o ® guie SR 9 ufter, S8 g 8 feow S SR o gatia o 7, ol
Y T 3Te3g foma St B | oo ot o v W fope uitay o areff o1 fon
T YRS | A& (1) 51, (ii) T 3T (fii) STNEfdd T 2 Rl i |
S/ S/
GQJi isQ e e = i?’Q
T °7®  TC °T e cJ

(a) (b) (c)

Three circuits, each consisting of a switch ‘S’ and two capacitors, are
initially charged, as shown in the figure. After the switch has been closed,
in which circuit will the charge on the left-hand capacitor

(i) increase, (ii) decrease and (iii) remain same ? Give reasons.

S/ S/ S/
e;Q*i isQ L = - trsg
TZC CT TC CT GQITQ)C CT

(a) (b) (c)

Que g

SECTION D

AT TR Ih! el 3 Teh JauHT 1 ywo foh | 98T @ fuml 3 3% a1g

Y= (Hed feede) ¥ oA o TaT gl | GHiaT shi Aot dact 399 WaHd

TS | 9% T AT A 91q Hg=e 8 TS 1 HRUT SAqT1 HT IHeh! HRIUTA

! =aRe |

frefafad st & 3@ G

(a) 9Tq ST e g W HE Ll g ?

(b) ARG ITH oA dTel fohet SRR o UTE ohls 9Tq i a%q g, A I8 HgH
e F I B AT 8 ?

(c) 3 Toregl @I TN T Soeci@ i SehT TR gHiaT 5 Fe@e § T
1 SR GHSAT G5 fohaT |
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Sunita and her friends visited an exhibition. The policeman asked them
to pass through a metal detector. Sunita’s friends were initially scared of
it. Sunita, however, explained to them the purpose and working of the

metal detector.
Answer the following questions :
(a)  On what principle does a metal detector work ?

(b)  Why does the detector emit sound when a person carrying any
metallic object walks through it ?

(c) State any two qualities which Sunita displayed while explaining
the purpose of walking through the detector.

Qus q
SECTION E

24. (a) U fargfama (9%q), R Ishal Bisal o 3T M I68 & &F 318 W
TET T &, 39 I3 o Ueh A o HISH 1 AU ng 91 g AR
WWWW@HQ%GETHQ>n1.W%NWW@%Q3ﬁT
ITA M I8 W foRd Heaw § §oH AT | ST9aad o o ford
(F&q) it (u), Sfefer gt (v) 3R ashar B (R) o e Grery sgeqe
T |

(b) 39 39U TFY 1 TN n; 3R n, & Ual H fora A1 fefa iR ashan
e & fou 3m feufa 6t um =@ ° Fifsie, Se arafas gfafars swa
2| 5

Jrra

(a) GIH GEHRM g FH FHREISH § Jfdfers S-A1 RN+ o fo7Q FrTfehd

TRt 3@ Wi | 39eh! A@dA &mar o T s9eieh gcqd il |

(b)  Torelt Femeefl i faved gwar fore R aftEfia gt & i
(i)  AIGTIH T T M = I 7,
(i)  3TYfad TehTST sl qUTeed 31fereh Bl STt 3 2
Tk ROl B 37 IR Sl 4P I | 5
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25.
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(a)

(b)

(a)

(b)

(a)
(b)

(c)

(a)

(b)

A point-object is placed on the principal axis of a convex spherical
surface of radius of curvature R, which separates the two media of
refractive indices n; and n, (n, > n;). Draw the ray diagram and
deduce the relation between the distance of the object (u), distance
of the image (v) and the radius of curvature (R) for refraction to
take place at the convex spherical surface from rarer to denser
medium.

Use the above relation to obtain the condition on the position of the
object and the radius of curvature in terms of n; and n, when the
real image is formed.

OR

Draw a labelled ray diagram showing the formation of image by a
compound microscope in normal adjustment. Derive the expression
for its magnifying power.

How does the resolving power of a microscope change when
(1) the diameter of the objective lens is decreased,
(i1))  the wavelength of the incident light is increased ?

Justify your answer in each case.

He 1 forga-grarehia ST o1 Frem fafaw |

o 1 frem et T fagra @ sy 2, soeRl A quidn 2 3t
3T Higd IRedT <hIfT |

Toref <ITeTeh o STTSIST TEeh] T R TR-Cal a1 o SsTeh 1 SUIANT 38
Ifa foegq-ares o (emf), S Forell graehir &1 B o Tradq | g o
Ak ! o7 v A T HA T eI H 399 Bl 7, & [T SASTeh I

A T HINT |

HAAT

ol NG T ITANT Heh, a.c. Ad, FEh! dleedl v = v, sin ot B, ¥
Treg foret aTrel Wk 4 vaTled 9/ % oY S Foow I | 39

TR ot % B o 9 H (i) IIYH dleedl 3 (i) 91 & fo=wor
T ST |
forelt oft LOR wituy ® ftea wifth-4 o o =9eteh =gcaa i |
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26.
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(a)
(b)

(c)

(a)

(b)

(a)

(b)

(a)

State Faraday’s law of electromagnetic induction.

Explain, with the help of a suitable example, how we can show
that Lenz’s law is a consequence of the principle of conservation of
energy.

Use the expression for Lorentz force acting on the charge carriers
of a conductor to obtain the expression for the induced emf across
the conductor of length [/ moving with velocity v through a
magnetic field B acting perpendicular to its length.

OR

Using phasor diagram, derive the expression for the current
flowing in an ideal inductor connected to an a.c. source of voltage,
v = v, sin wt. Hence plot graphs showing variation of (i) applied
voltage and (ii) the current as a function of wt.

Derive an expression for the average power dissipated in a series
LCR circuit.

ferfagfaht & ew w1 fem fafae | 3ugw g S ggmar @ o
Hied ae cuisy foh fafa d foheh s 753 # forg omaw @ % HRW
SfeHEl e g8 o AR IR g W R 76 R s'em
QﬁﬂTUTq/aofﬁﬂT%I

T THHAN ITERE FAR 30 THAA el ‘U 9 ‘2 o &9 =T
FHR: + 6 3N - 208 | ()3 QHI =16 o o fopelt forg o @ (i) $9
ST MU ST W A6 U ke fopEt fog W e fomga-a @

qieTeT 1T fewm e i |
tera

fopel forg W feordgd fawa i uftaw faflge | s S A6k
ot fafi |

o # gy StgEr i fomg 3Tmael gy, gy 3R g R foig A, B 3R C
W W 7 | 39 foem & ferdga foafaa 91 o T =9 =gaa=
HT |

A

r
I'12 13

Tog

15 P.T.O.
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(b)

(a)

(b)

(a)

(b)

ffcTRad <k ShIROT GHGHd J831 I Tosur HifT

@) I fogd foya
(i)  Toret g8 % gorhd W feurd 3 weEw g

State Gauss’s law in electrostatics. Show, with the help of a
suitable example along with the figure, that the outward flux due
to a point charge ‘q’, in vacuum within a closed surface, is
independent of its size or shape and is given by a/e, -

Two parallel uniformly charged infinite plane sheets, ‘1’ and ‘2’,
have charge densities + 6 and -2 o respectively. Give the

magnitude and direction of the net electric field at a point
(1) in between the two sheets and

(i1) outside near the sheet ‘1°.

OR
Define electrostatic potential at a point. Write its S.I. unit.

Three point charges qq, dy and q4 are kept respectively at points A,

B and C as shown in the figure. Derive the expression for the
electrostatic potential energy of the system.

A
r
I'12 13

Be »C
Tog

Depict the equipotential surfaces due to
) an electric dipole,

(i1)  two identical positive charges separated by a distance.
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