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Yt o7 A & | 39 F97-97 § F7 26 9T & |

3G J97-97 & 5 YT & : @V 3, @V §, GUS &, TS ¢ N TS T |
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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

4re
0

=9 x10° N m? C?2

m, = 9-1 x 1073 kg

¢ 1 GeIHH = 1-675 x 1027 kg

I T GodHM = 1-673 x 10727 kg

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. 9 Yhmx fohdt Tehmerd: o H1eam & foied H1eqq § T SHal 8, 99 SA9ad bl
ShIfceh IV JehTST o avf (T) W R I shear 3 2
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 ?

2. ?a%mm%w@gﬂwaﬁﬁw%ﬁan | $9ehT TH.3TS. (S.1.) AT &=
?
Define dielectric constant of a medium. What is its S.I. unit ?
3. AM To=a umm A @ fofu et a1gere o 3w fohr I aTet g Uieh fheet
T T A B 2
What is the function of a band pass filter used in a modulator for
obtaining AM signal ?

4.  ITIAHR SR H HIE GHAAE U [hH] TH THEHT Jraehd &F H TaHE
HUAT SITAT 2 S 39 QU o dd o oaad & | 39 99 § JRa 9m i feem it
g & 7 ?

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 ?

5.  Torelt a1g & ar & < fofye adi T, 3R T, WV — 1 0% foar # gwife ogem 7 |
T gFI a9l B ¥ -1 3= g IR R A 2

T;

I _—
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 ?

T;
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Qs d
SECTION B

6.  Ueh USHI I, fSTEehl Tiast o1l 4-5 MeV =, Z = 80 o Tohdll A1f¥eh T Tohran
8, Thal @ 3 T fa=m IhfHd Hadr 2, ai Tshedw 3umma sl gt Meifa
T | 2

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.

7. AW Hglad (AM) 3R TR Agiad (FM) aaT & &= 3fed i@ ieeht

fave hifw | AM e &t gen 8 FM faeat st e w1t < St g 2 2

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

8.  BIEgSW T H 9 e ofawen H UfGRAV U ATl Soided 9 g
I 3TIEAT H THT T B, 99 3HY TFeg ¢ Sl qUiced [hd T T

Bl 8 2 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.

9. Jumy & ity fafge | gt % fagra 1 ST e foREt 39a o W

I THA TUT o6 STTalad qU i 3R Qi | 2

JrrET

(a) 9 iz a1 fordt foxet areem & Toreft Tom weay o H=ror Hdl B, 99
W AT HT HHE-AT e qiafda & grar st =i 2

(b) @ HIEFHI % HUGGHH p, HR p, 8, ITH AU h AT HI I =
BT 2 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
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10.

11.
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(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, ?

Teh qiadt giaiee R IEq-ags 9 (emf), ¢ T =ieh Tfalid, r o o
i @ 3@ ¥ v SR @A 8 | R % %ol o €9 1 (1) HFa dleed,
Va9 (i) gm, 1H foeror 1 gwi & fow o Eife |

NEX/V

+

=
!

g, 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.

TQus |
SECTION C

IRAY TR@ ! FEEAT § YOI T [Seehil o &9 H G- ST oh! Toparfafyr
ST HIfST | 38 sl 3 frfa ey difeu | g s &1 siH-an
JATHATEATUTR 07 36 TCSeehtvr o fTT 3Ugh ST & 2

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 ?




12. T8 LA =918 D o fohell =mere o il @ favarat v g fomem T g |
39 TTcish H ATAY IT8ehi oh TYATE AT vy T R I9E B 96 (1) V i 71
& feam S, (i) L sl AT SR feam S qen (i) D st efen e fean S 2
Th TeRUT H 3T I i gfse HiT | 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.

13. ol AsaAig % Qife I TR 10 MHz B | Sl &l w@id & & fag
e EEeh &F 1 g1 GTeT ? AfG $Eehl S Wl BISAT 60 cm ®, a1
caeh g 3cud WIetd g1 <hl Tfert Sotl (MeV H) uRtesfora shifore | 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.

14. o % g i w4, @ i & = 99 15 mm 3R ffEi & 9 § 9e

% 9 H g 1 m? | AfawwE =l i 6 FH % T 650 nm 3R 520 nm

T AT | 9 TSN Yol T IGANT febam T B |

(a) A = 520 nm % Y 4G W haa 3f=ed § el =wshiett a1 6t gl
T <hITT |

(b) 5 If=sS 98 FA-H-FHA g T HINY ST R 37 QA1 qUIGEA!
HROT s GH T Toh-ge o HuTdl gl | 3

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

distance of 1-5 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.
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15.

16.

17.
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et el o 1 kA A B | S0 U [ YaTRd B @ § S aw fee
T qEEE a9 B O o 2 | 3 T FRE A 1 AT SR
Id HIT |

Ife I8 T TPH HH & 0T Wad g, a9 TR 9gad § 39T [deho-ad 0
BT ?
Deduce the expression for the torque ? acting on a planar loop of area

— -
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 ?

|c|gc| TrehiT TU1 fohE TohR 30 B & 2 T i aTatt fohell Toregq-grareh ™

aUT g0 984 bl S Tl o1l k1 Gid &= gidl & ?

freafefaa d swem fopr S arer faega-greshia fafertont =t wg=nfe
() o] 3o Jrai o ggt e |

(i) Taferear @ JAgifaes w1em & 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.

(a) TR ol Th TohT0T STUadHIh i, = 1-5  hid o WHHIUE {UH
%otk AB W AfYerreaa a3 | I8 fem foreft o13ma S1qadHmes o
79 o STk g 8 | g9 % 3UId-Ish hl A [T <hifore arfeh fsw @
39T o AT TR i ToRTUT ®eteh BC % TIfG™ Teaddt &l |

(b) 39 TR H o1 1 9y Hiftw I9 I8 fomor weAsh AC W 3IfYerreaq
S Rl 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.

18. T NOT Tei & farfdi & fohelt NOR T2 sl 90T foham SITm 2 | 39 712l o G
1 Atk (qeh) diuy Eifaw | gwehl gem anelt fafiee | 59 afmy & g
e 6l U= HIfVY | 3
Frora
IMUeh! @ | 29T AR 3 GRUY (a) 3 (b) fer T & St NAND Wi & s
2 | 3 TF & g SHEId AlfSeh (deh) FaTe 9ga-Y | Yo & fag
FoAH IRl fTARgT | $9 g1 aidei o qod el i 98T | 3

(a) g:}—[}Y

. 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
55/3/A 9 P.T.O.



19.

20.

55/3/A

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.

@ g ] F—¥

. 2T
TehTl-foRd wwE o kg § TR fawa’ o ‘Geelt smafa’ el <t aftam
fafau | e eI 1 ST ek 39 Wifaes TR o1 fuior form g

fopa ST B 2

Define the terms ‘stopping potential’ and ‘threshold frequency’ in relation
to photoelectric effect. How does one determine these physical quantities
using Einstein’s equation ?

o ® gurie sgEr 9 uftaet, 58 g § feow 9 iR &1 9anfe &t 8, &
T § SR fomam Siar 2 | feam &) 9< v W form fmy § arefi o1 feu
T YRS | A& (1) §Q, (ii) T 3T (fii) SNafdd T 2 Rl T |

S/

S/
+ D e aba &
6Q %20 C% 3Q TC CTSQ 6Q[3C CT3Q

(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/
LT ek e kT A
BT T T °T epe T
(a) (b) (c)
10
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(a)

(b)

(a)

(b)

e H goad 961 A % Bad o ®9 H §799 ol (BE) Wid =i
T Ik ST TR 8 | 39 dsh W 38R A, B, C, D 3R E T&HT ATiehi <hI
feufoat =t foefta a8 | ®wor afga @t ufseansti 1 (A, B, C, D 3R
E & ugi #) fafdse dhifse, we ot gz st anfirehi foguea & o gt 2
R gEdt 1 A Heram o g Bl 2 |

— T §E&T A

o feu T ow yshH H e =OT § Icafeia UeAaefeea fafeton i
Jepid YT |
A4 A4

A
7 X—— 7 oY —> 5, W

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

Identify the nature of the radioactive radiations emitted in each

step of the decay process given below.

A A4 Ad
72 X—> 7 Y —> ;W

11 P.T.O.
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23.
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TR Faeqtan § =l bl i+ fofire faeneti o am fafaw |

g9 o 3g@ HIVe 6 $B MHz § 30 MHz % & Mgra GRER i
forId-graehid U1 qUElad gieht geal T aqd i of STt & | 1 §ial 7, S
g afer 38 € & 3tk 81 S @ 2

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 ?

Qug T

SECTION D

T 3 3T wefert I T Teait 1 ymor foman | o7 we R 3 3= ug
wEEH (Wed feemet) ¥ e o foTw el | geftar hl Heleril vedt sed wenda
T | g R g1 o o7 SEF § e 1 SR ATl SR IHeh! HRITOTEA!
S ST T |

frfafea gt & 3w G

(a)  oTq G e fagra W %Rl il g ?

(b) IS IHA T[R4 AT TRl =afs o e hIg g ki 9% ®, 1 I8 THEh
e AT IqT A T B 2

(c) 3 Tohegi a1 TN W1 Sooi@ hifwe ekt TegeH gHiaT 5 Te@e § o
ST HR FHSATT THI fohaT |

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.

12



Qus g
SECTION E

24. (a) Terfagfeh & mea o frw fafee | Swgw Seew < ggra & o=
Hfgd a8 quisy f Mald § fret o g8 § forg oo™ ‘@ & SR
SfeHEl e g8 o AR IR g W FR 76 e R s8em
WF(HTUTq/s(,@ﬁT%I
(b) T THHAH AERE TR 3 q9dd FGU 1 F 2 % AAY TA
FH: + 6 3N — 268 | ()3 qHI =1eu o o fopelt forg o2 @9 (i) $9
ST MG % ST W e U % ke fopEt fomg W e forga-a @
i SR e S i | 5

AT

(a) el fag W feRAga fawa i 9w fafew | sesm SI. W
i fetfem |
o ¥ guiT SR i fomg 3TTERM g, gy 3 qq AN fag A, B 3R C
W W 2 |38 Fem A Erdgs fufes oot & fau siws s
T |

A
r
I'12 13

Be »C
Tog

(b) FHIRad s HRo gAfawa geai 1 =m0 hife

() =3 fergd foya
) forel g & gorehd o feoa 1 wefem e 5

(a)  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, -

55/3/A 13 P.T.O.
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(b)

(a)

(b)

(a)

(b)

Two parallel uniformly charged infinite plane sheets, ‘1’ and ‘2’,
have charge densities +c and —2oc respectively. Give the

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

(11) outside near the sheet ‘1’.

OR

Define electrostatic potential at a point. Write its S.I. unit.
Three point charges qq, Ay and qg 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
9 13

Be »C
Tog

Depict the equipotential surfaces due to
) an electric dipole,

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

T forg-fora (9%q), R Isha1 o o 3T TMiefd I8 o H&F 318 T
T 71 8, 39 I8 o U A o HISIH 1 HAUeIsh ny 91 g 3R
HIEIH 1 ST Ny 8 T8I Ny > ny. 39 AT FRT 3 ST 3R
ITA M 68 W ToRd AW § §9 AeAH | II9aad o [0 o
(F) gl (w), vfafora gt (v) o ashar Brsam (R) & i wrery ogeaw
HT |

39 3I9Yh T I ITAN ny AR ny, * 9ai § foea i feafd i ashan
e & fou 3w feufa <t ua @ 9 Sifve, Si9 arsafas gfdfars s9arn
g

YT

14



(a) GIH GEARI g A FHEINH H Jidfevs S-A1 R+ o fo7e ATTihd
fortor s Eifu | 3geht strada amar o T saete sgeaa i |

(b) ol qewarft 1 faved emar fore YR aiEfad it 8 5
(i)  AYGYISH T 1 A ¥ I 7,
(i)  ATafaa JehTeT Shi AR 21feeh & AT 7 ?
Teh YhTUT B 3T I <l g hifFu | 5

(a) 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.

(b)  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

(a) Draw a labelled ray diagram showing the formation of image by a
compound microscope in normal adjustment. Derive the expression

for its magnifying power.

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

Justify your answer in each case.

26. (a) HUS I fogq-gresha I w1 M fafEu |

(b) S 1 =9 ot wewr fagra o1 s B, sEenl 8 w2 3Ifd
38T Higd samen shifve |
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(c)

(a)

(b)

(a)
(b)

(c)

(a)

(b)

feRelt =ITeTeh o STTOI™T ATEehi T HRINT T-eSl o o SSeh 1 ITAM 3
T foed-aes 9 (emf), S Forel Jrahia &1 B o Tadd [ g
ITeAsh ! o7 v A A A T =T H Icqd Al 7, & [T SASTeh I

HE T HIRT |

AT

ot TG T ITANT Hieh, a.c. Ald, frEeh! dleedl v = v, sin ot §, &
rag fopell aTeel ek § YaTfed 9 o U =99 =gcaa hifvie | 39
YR ot o B o 9 H (i) IIYH dleedl 3R (i) 91 & fo=wor
TH i |

foreht aioft LCR dftuy & it wifth-a/ & fote, s2eres sgeqe <hife |

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.
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