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Wﬁ?ﬂ:
(i) @Y I 37 & | 39 FvT-97 H FT 26 F9T & |
(ii) STYHH-YT 5 YT §: GV 37, @S §, VS T, TV ¢ 3N GV T |

(iii) @EHHEIHTE JIF F137F 5 | G THETJHE TIH H 2 3F & |
GUE F 4 12 97 &, 9% & 3 3% & | GUE § H 4 37% H Uh FoAIEIRT Fo4
BN @GS THI YT &, b &5 3P 5 |

(iv) Y¥7-99 § GHT W P35 I[dHcq 781 & | TI749, 3T b1 JIcd Th J97 H, di7 37h]
JIe? Th J97 4 3N i 37H] qrcd di-l 971 4 3TaReb T37 JGT17 1637 73T & |
0d J¥1 H 37791 130 7T g7 § G ST Uh I3 & HAT & |

(v)  ST&T HIEvTF &1 3719 [HelcTiaad Fifae [Haaisi & Tl HT 39T H THd &

¢ =3 x 10° m/s

h =663 x 1073* Js
e=16x10""C

W, =47 x107" Tm A~

e,'=.8854 x 10712 C2* N1 m™

1

4 te
O

=9 x 10° Nm? C*

m, = 9-1 x 10! kg

¢ Rl GoIHH = 1-675 x 102" kg

T sl 2odHH = 1-673 x 10727 k

g
JATANTTEl F&AT = 6-023 x 1022 gfd U™ 9
diegad@E I = 1-38 x 10723 JK!
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General Instructions:
(1) All questions are compulsory. There are 26 questions in all.

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

(111) 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 :

¢ =3 x 10° m/s
h'=6-63 x 10> Js
e=16x10"1°C
u=41t%x107" TmA™

g, = 8:854 x 1072 C2 N1 m™

1
4me
O

=9 x 10° N m? C2

m, = 9-1 x 10! kg
Mass of neutron = 1-675 x 107%' kg
Mass of proton = 1:673 x 1072’ kg

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

Boltzmann constant = 1-38 x 1072% JK!
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gus A
SECTION A

1. 9 YohRl Tohd] TehIeTd: O ATEIH O il H1e9H H THA hidl &, d9 3T9a- ol
ShTfcieh IV JehIRT ob @l (1) W HH &1 il g ? 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 ?

2.  Tordll HIEIW & YUATdTh hl URYTNT fIRgU | $&ehT TH.SAE. (S.1.) AT o1
2 ? I

Define dielectric constant of a medium. What is 1its S.1. unit ?

3. AM f&aa g o & fofu fohel ATgares | IU foht ST aTel 98 qieh fthedt

1 1 M & ? 1
What 1s the function of a band pass filter used in a modulator for
obtaining AM signal ?

4.  ITIAGHR 3ThId okl hig THAC U fhel UH THHHM Jrachid &F H TTdqH
AT ST 8 S 39 U o ddd < oFedd 8 | 39 <@ 4 U@ 9 i foun o1k
g =T B 2 1
A planar loop of rectangular shape is moved within the region of a
uniform magnetic field acting perpendicular to its plane. What 1s the
direction and magnitude of the current induced in it ?

5.  fohdt ©Tq o AR o g fafer= amai T, IR T, WV — I % o ¥ 29T 799N 2 |
g1 QHEI aMl § O hiH-91 3= g 3N & 41 ? 1

A

Ty

A

V T,

I >
V — 1 graph for a metallic wire at two different temperatures T, and T, 1s

as shown 1n the figure. Which of the two temperatures i1s higher and
why ?
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Qus d
SECTION B

6. U UcHI hUl, TSIHeh! TTidsl ol 4-5 MeV &, Z = 80 oh fohdl AT T Zehiral
g8, Bohdl & AN HUHT T=N IhiHd AT 8, d1 Hehedd IWHA <hl gl el
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 1its
direction.

7. M HIgAd (AM) AR g Aigletd (FM) qUT o o< 3fed A Eieht
fa¥eT INT | AM T9Hd &l ga1 § FM e @l a03dT o1 41 SIidl 8 2 2

Differentiate between amplitude modulated (AM) and {frequency
modulated (FM) waves by drawing suitable diagrams. Why 1s FM signal
preferred over AM signal ?

8.  TIgSISH WA H 31aft friam stewen § ufihHu 3 9 soieeid e gdid
3JAfTd 3Tl | THA Kl &, dd 399 g ¢ Sl dilesd fohd TR IHTfad
gl 8 ? 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 1t weuld be affected.

9.  dum <hl YR fafgu | e & fUgd &1 3TN i Rl ITd a8 W
ATfdd FHAA T o AYSTdd qUMH <hl AThid ST | 2

AT

(a) 9 g qu Tohdl ot T1edqq § Tohell & H1egqq § H=[0l HLdl g, a9
39 qUT I ShiH-HT YA GREldd &l gl R =1 ?

(b) G HIEGHI % YAk p, AR p, &, 34 TC1 o I R A =T
BT 2 2

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

refracted wavefront, when a plane wave 1s incident on a convex lens.

OR
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(a) When a wave 1s propagating from a rarer to a denser medium,
which characteristic of the wave does not change and why ?

(b)  What i1s the ratio of the velocity of the wave in the two media of
refractive indices p, and p,, ?

10. U qiEadi Yiatiges R 9¥Id-args ad (emf), ¢ U7 ATk JidU, r o I
o0 9 @ | ST FER §AMId 8 | R o %eld s €9 H (i) A dleedT,
V QT (i) g/, I H fa=ror =i 29 o fdu a6 S | 2

94

e, T

A variable resistor R 1s connected across a cell of emf ¢ and internal
resistance r as shown in the figure. Draw a plot showing the variation of
(1) terminal voltage V and (11) the current I, as a function of R.

Qus g
SECTION C

11. 9RUY ARG hl Gg&Fd1 ¥ gui au1 foseshrdl & &9 0 9 g™ &1 fsharfaly 1
SIS ShitoT | 39k a3l 3R i dUTed WiW | =8 S™IE &1 SiH-a1
Afemerioteh o7 38 feseantor & oI SRk smaT 7 2 3

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

rectification ?
Qcollegedunla;
India’s largest Student Review Platform

55/3/A 6



12. T3 LAY ™ D o fohdll dTeteh & 1 W favar V TI9IE T3l =1 8 |
39 dTeieh B 3T dTgehl o UATE o vy G R I B I (1) V ohl 3T

L TG ST, (i) L ohl QAT oL QT ST a1 (iii) D ohl A9 L T3 IY 2
Jcdeh YUl H 314 I hl gfee il | 3

A potential difference V 1s applied across a conductor of length L and

diameter D. How 1s the drnift velocity, vy, of charge carriers in the
conductor affected when (1) V 1s halved, (11) LL 1s doubled and (111) D 1s
halved ? Justify your answer in each case.

13.  Tohdl HTSSAICH o Qlferd bl 3T 10 MHz & | WMl sl caiid hd & Tolu
T Eeehid & T BIFT AT ? Al ekl Shel bl AT 60 cm &, !
Ik g 3Icqd TIEH g1 <hl TMidst Il (MeV H) Titehietd shIfaT | 3

A cyclotron’s oscillator frequency 1s 10 MHz. What should be the
operating magnetic field for accelerating protons ? If the radius of its

‘dees’ 1s 60 cm, calculate the kinetic energy (in MeV) of the proton beam
produced by the accelerator.

14. I <k g 31 &0 H, @ & o o9 9294 1-5 mm 3R 51 & 9a 9 ug
o<l sl ¢l 1 m 3@ | SATdhu Th=sil <l 9TH i o Y 650 nm 3R 520 nm
al ST B & TehTel ot <hT IR fohafm T/ 2 |
(a) A = 520 nm % oI 9¢ W ¥ If=rss § el =wehlcl Tt 61 gl
T hIT |
(b) Had If=wS H 98 HH-H-HA gl AA IS J& W 39 aFI aWIGAT h
T ST &1 TSheT Teh-gel o |UTdl 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 i1s 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.

P T4
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15. TohEl THA U 1 eaﬂwr A 2 |3ﬂﬁWIH€|ﬂ%dé1@°{%aﬁia€%ﬂ°{

THEE g &9 B # feud 3 | 39 W e Sa-emgt ¢ % R s
cqd hIT |
E%@Wﬁ%%@%%,ﬁ@ﬁ@ﬁwmw

? 3

: = :
Deduce the expression for the torque t acting on a planar loop of area

> —>
A and carrying current I placed in a uniform magnetic field B .

If the loop 1s free to rotate, what would be i1ts orientation in stable
equilibrium ?

16. Toagd-graehid qUi Tohd JehR 3¢9 BIdl & ? Ta0T hid aTcll fohd] Toae[d-graehi
JUT G & hl ST dTedl il bl Ald 91 8Idl & ?

freferfgd # swai fohe S aret fergd grsehia fefertol w1 ve=i 3
() O] SRR giehal o o fea=i |
(i) TeIfehcdn | HariHeh |16 o €9 |

How are electromagnetic waves produced ? What 1s the source of the
energy carried by a propagating electromagnetic wave ?

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

17. (a) WHMFhH UH R0 U u, = 1-5 o Hid & GHHIUEH A
helsh AB 9 SAfHeTrsad AMidd 8 | I8 TUsH el 31ea smadHres
gd § 33k S&1 8 | §d o YT 1 HIF [ATd hilolC difsh fUSH &
Y o YT RISl <hl TohT0T Beteh BC o 3TfQe gsaddl &l |

C
(b) 39 YK H om0 o1 9y iU J9 I8 0 Bass AC W ATYcTrsad

399 hidl 2 | 3
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(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 1s 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.

C
(b)  Trace the path of the rays if it were incident normally on the

face AC.

18. aNOTﬁﬁ%ﬁﬂﬁfﬁ%&ﬁNORﬁd ST W7 TohaIT ST 8 | 39 Tl o 9IS

HAAT

ATIeh! NG T ST IER 2 IRUY (a) 3 (b) feU 7 & St NAND i & o
3 | 31 3F1 & gl ShHEif=d dieeh (deh) YoTd Y8ATH-T | Icdsh o [T
T ARl TIRgu | 34 A1 9|l @ e el Sl I8y | 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
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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.

(a) g: > } b 4

(b) :_ )D: } .5

19. YhMI-fogd Y9E s &g H UL fava’ 3 C@ell e’ 9@l ohl g
fIfgu | AT THiRtur 1 ITAT ik 39 Hifdes URRET &1 FYur g JaR
fopaT SITaT 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 ?

20. Tu U eiu SR 1 uiwer, 8 g 4 fogm ‘S o 3 gy o &, &l
T H ARG fohaT S1ar 8 | (o= &6t 9w v W Ty gy | 91l 31 fou

U GG TSR (1) S_, (i) ST 3R (iii) Ifafda @ ? srer dfSu 3

S/ S/ S/

¥ ¥ 6Q|+ +/3Q + -

— — —_ — —_ ——3
QT2c  CTHR e ke 6Q[3C cT¢

(a) (b) (c)

Three circuits, each consisting of a switch S’ and two capacitors, are
1nitially charged, as shown in the figure. After the switch has been closed,
in which circuit will the charge on the left-hand capacitor
(1) 1ncrease, (11) decrease and (111) remain same ? (Give reasons.

S / S/ S/
6Q+ +3Q + +

-9 TC C 6Q[3C C
(a) (b) (¢)
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21. (a)
(b)
(a)
(b)

55/3/A

o H G 9% A % o o €9 § 9794 ol (BE) Jfd st
&1 dsh ST TAT 8 | 39 96 W AW A, B, C, D 3R E I&UT AT(4h
feorfaar =1 F%Ud d 8 | SRl |fgd & Iishansti &l (A, B, C, D 3R
E & vai #) fafde hifse, ws ot o8 st ifieh foguea & sror ardt 2

3 @t St TR ToEH & grT Erd §
/AC ]:‘)\,\
BE B E
A A
A
| > ZIHE 9 AT A

= feu U & UsHH H Y% =TT H IcHNd Uediufaed Taferton &
SRl TR |

A
7 X >

A—4 A4

7—2Y > 71w 3
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 nucle1 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.

- C ]5\.\

BE B E

> Mass Number A

Identify the nature of the radioactive radiations emitted in each

step of the decay process given below.

A A—4 A—4
7 X > 7 oY > 7 1AW

11 P. T,
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22. YUIR FIEAT3T | =0T bl di9 i faenstt o 9™ faRgu |

qyq § 3Ig@ HiviT fh 5 MHz ¥ 30 MHz d% % Agfa qi@
o d-grahld 01 GXEidd gleht 92t 9 919 o1 31 SATdl & | &1 Bidl &, S
AR IR 39 o @ 21fees g Jrar 8 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 ?

QuE q

SECTION D

23. AT 3T 3Gh! iRl 3 Ueh Tesit o1 ot o | @i @ faard 3 38 urg
= (Hed feedel) ¥ To & 08 a1 | gHiar i Heferdl vect 364 Wi
g% | 9Gq T GHIAT A 91 Hg=eh | TSRA Al IOl SIqrl 37N 3IHeh] SRV
hl ST <hl |
fﬂﬁd@ﬁﬂﬁ%ﬁaﬁmz

(a) T HYdh [y TG YL M HLdl 7 ?

(b) A 309 oA a1 fohet =l & | I3 a1 61 o 7, 91 I8 TR
SR 39T i AT & 2

(c) 3 TR=gl 1 TN W1 Ioei@ I a1 YaviA gHiar 4 §g=aeh 8 Ta
o1 R0 GHST] qHT TR | 4

Sunita and her friends visited an exhibition. The policeman asked them
to pass through a metal detector. Sunita’s friends were initially scared of
1t. 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.

55/3/A 12
&collegedunia;
India’s largest Student Review Platform

—



24. (a)
(b)
(a)
(b)
(a)

55/3/A

Qus g
SECTION E

feer-foggiaehl | T3y w1 I TaIlRau | 3ugeh 3Igrewr bl wgrEal 9 o
qigd I8 ISy foh fHald 0 fohel o< g8 H foieg &M ‘@0 o R
SiEHE! Fod Y8 o AR IR AR T HHT T a1 3R 3ol
Wq/aomél

gl ThEHM TR THIFR 3~ FHAA el ‘1’ 9 2 o &3 O
AT + 6 3N — 2 68 | (1) 39 g1 A6l o o= fordl Toimg 9 qm (i) 3
aHl ITell o STEt W =T ‘1 % fAeRe TRt faeg W e famga-am &
gfETer 3R fesm §a it | 5

AT

fopdl fog W fEORAgd fawe il qR9WT foifgq | g8 S.I. HEh
i ey |

== § qRIT THER d1H fog ST q, q4 3R qq SHH: Toig A, B 3T C
W W 2 | 39 e & feraygd feufas 391 & ot e oJca
SIS |

A
o I'13
B -~ C
freafafad & o aufawa gsai w1 faam Hifr
@) g fogd fgyd
(i)  Tordl gl o YR W fed Q1 HelEH e 5

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 1s given by q/fe, .

13 P T4
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(b)

(a)

(b)
25. (a)

(b)
55/3/A

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

magnitude and direction of the net electric field at a point

(1) 1n between the two sheets and

(11) outside near the sheet ‘1.

OR

Define electrostatic potential at a point. Write 1ts S.I. unat.

Three point charges d1, Ao and qq are kept respectively at points A,

B and C as shown i1n the figure. Derive the expression for the

electrostatic potential energy of the system.

Depict the equipotential surfaces due to

(1) an electric dipole,

(11) " two 1dentical positive charges separated by a distance.

T fog-fora (9%d), R ashdl BISAT & 391 A IS8 o &I 38 T
TGN 1 8, $9 53 h Ueh AN o HIEAH 1 3Yad-eh ny T G-I 3
HIEIH K1 3TYAHTh Ny 8 S8l Ny > ny. 38k 1T TR0 3@ WifeY AKX
3 MA Y53 W ol H1E9H | o HIEgH H 3AYdad o U fore
(F) g (w), Skl gl (v) 3R Fshal =1 (R) o o9 qvary cd
HITTT |

39 IUYth TFIY 1 IUAN ny R n, % 9al H T hi feafd 37 sk
BT o Toiu 39 fefd &l 919 i H hifoie, S ardides Yidiars §9dl

2 | 5

SHAAT
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(a) HIH GEUSS( gRI AHT THIISH H Yldiers s-=1 g o foiw AmdTiehd
fehtur 3@ WifeIT | 3Eehl STEEA AT o {oTT sk sgcus hIiaY |

(b)  TrHl gewesll <1 fawed &mdl e YRR ditEidd gidl 8 5Te
(i) AR F T =AM U AT 7,
(i)  AMAlTd YhreT Shl I 34 &l STl 3 ?
Jcdeh TR0 § Y- I el ¥ HifT | 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 1image (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 1s formed.

OR

(a) Draw a labelled ray diagram showing the formation of image by a
compound microscope 1in normal adjustment. Derive the expression

for its magnitying power.

(b)  How does the resolving power of a microscope change when
(1) the diameter of the objective lens 1s decreased,
(11)  the wavelength of the incident light i1s increased ?

Justify your answer in each case.

26. (a) HUS &1 [GFq-FEHT T o1 99 TIRgT |

(b) AW 1 g ST T fagra 1 fAsed 2, sqenl S guiun 2 3fEa
3eTe0] Higd AT hifolu |
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(c) TRl TTcTeh o STTAST ATEhI TX HIRRA AR-CS Sl o SASieh el IUANT 34
Ui foed-ates 9 (emf), S fhHt TrhlT &1 B & iFedd [ T8
T bl AT v T Td HH G ATASh H I BT 8, o (U shSTeh UTH
3 H hifoT | 5

HAAT

(a) ol ARG 1 IUIN hich, a.c. @ld, Heh! dleedl v = v, sin ot &,

Trarg fhdl 3TEe Wb U JdTied 9 o [T qoleh S cdd hiforg | 34
JhR ot o Hed 6 €9 H (1) JAIIIH dleedl AR (i) G- & Ta=wor =

6 Wi |
(b)  TohEl 9oft LCR 9RUY T 7 -8 & ToIu osieh cqd shifalq | 5

(a)  State Faraday’s law of electromagnetic induction.

(b)  Explain, with the help of a suitable example, how we can show
that Lenz’s law 1s a consequence of the principle of conservation of
energy.

(c) 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

(a) 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 ot. Hence plot graphs showing variation of (1) applied
voltage and (11) the current as a function of wt.

(b)  Derive an expression for the average power dissipated 1n a series
LCR circuit.
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