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Roll No Candidates must write the Code on
A F ; the title page of the answer-book.
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e Please check that this que'stion paper contains 15 printed pages.

¢ (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

» Please check that this question paper contains 30 questions.

* Please write down the Serial Number of the question before
attempting it.

» 15 minutes time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
student will read the question paper only and will not write any answer on
the answer script during this period. '
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ves <~ questions are compulsory. :

(it)  There are 30 questions in total. Questions 1 to 8 carry one mark
each, questions 9 to 18 carry two marks each, questions 19 to 27
carry three marks each and questions 28 to 30 carry five marks
each.

(iti) 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 three questions of five marks each. You have to attempt
only one of the choices in such questions.

(iv) Use of calculators is not permitted.

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

c=3x 10% ms1

h = 6626 x 10~34 Js

e =1602x 10719 C

B, =4n x 1077 Tm AL

1
4dme
(o]

=9 x 10° N m? C2

Mass of electron m, = 9-1 x 1073 kg

Mass of neutron m_ = 1.675 x 1027 kg
Boltzmann’s constant k = 1-381 x 10723 J K !
Avogadro’s number N, = 6-022 x 1023 / mol~!

Radius of earth = 6400 km
mﬁé‘w
G) g yo7 sifarf & |
(i) 393099 5 7307 & | 77 1§ 8 § ¥9F J99 U 3% I &, T
9T 18 7 9% Fv7 & 3% @7 8, §v7 19 § 27 ¥ I4F Jv7 i 3% 7 &
T J97 28 T 30 F TAF IVT Ui % FE |

(iii)) ¥99-99 ¥ GHT W Fi5 fa%eq 78 & | a919, 3 3@l aet ¢ y99 H, T
3l arct TH FvT H K Ui 3HH arct dHl gvEA 8 SiRe 997 eI [Har
Tar | UG v F 39F Y 13 997 ¥ § 397 U Y97 & FAT 8 |
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g :

¢c=3x 108 ms™?

h = 6:626 x 10-34 Js

e=1602x 10719 C

w, = 4nx 1077 Tm A~

1
4me
(4]

=9 x10°Nm? c?

STaed @ Wefd m, = 9-1 x 10731 kg

<[ & Hefd m, = 1.675 x 10727 kg
e fadis k = 1.381 x 10728 JK -1
FEMR # T N, = 6-022 x 1023 / mol™?
gt & 5 = 6400 km

1. What is the electrostatic potential due to an electric dipole at an

equatorial point ? 1

qwaﬁﬁgmmﬁgaﬁ:gﬁﬁawmagﬁﬁmw@m

2. Name the EM waves used for studying crystal structure of solids.
What is its frequency range ? 1

aﬁﬁmﬁﬁwwmaﬂﬁﬁwaﬁwmwmm
T fafew | 7 smgfe ufER = § 2

3. An electron does not suffer any deflection while passing through a
region of uniform magnetic field. What is the direction of the magnetic
field ? 1
FE TARH fHH THEEH e &9 A WF ¥ TSRd §ed feefia T@ e |
TEEE &1 & e w@w g2
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wvwwie wait experiment change when the distance between the slits and
screen is doubled ? 1
i % faferd wAm F R w© F e A gl R g w0 W s S
F HviT yged ¥ g1 ufadT g @ ?

5. Two thin lenses of power + 6 D and —2D are in contact. What is the
focal length of the combination ? _ 1
& qad o, R gWat + 6D A —2D ¥, T § W@ § | gAE # v
T g g ?

6. The stopping potential in an experiment on photoelectric effect is
1.5 V. What is the maximum kinetic energy of the photoelectrons
emitted ? 1
mﬁﬁﬁm%mﬂﬁﬂﬁﬁﬁ%ﬁﬁ?ﬁl5vglswmd -

Afyewan A =1 F4 _E:'L ?

7. Two nuclei have mass numbers in the ratio 1 : 8. What is the ratio of

their nuclear radii ? ' 1
QA H T FEs # S 1 Sélsﬂﬁmﬁmﬁﬁwﬁwa@m
F e ?
8. Give the logic symbol of NOR gate. 1

NOR e &1 & ¥di& @iag |

9.  Draw 3 equipotential surfaces corresponding to a field that uniformly
increases in magnitude but remains constant along Z-direction. How
are these surfaces different from that of a constant electric field along
Z-direction ? 2

3 &7 & deIeY diH THfava ye EifPv fSus fmm § usem gfg @ g,
T Z-fam ¥ sy fra wa R 1 3 Um 39 yRi ¥ fRN weR e § S fed
froa foga-87 & z-fom & amfew € 2
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radius is reduced to half, how would the electric flux through the
surface change ? : 2

o

dgd wEd & uRe T | 39 S.IL AEe fafew |

FE AV q FE R Bow & Mefm g H a2 1 A e @ oemwr a femm
WU, @ 9T ¥ T A dgd Foe # o gRedd @ ?

11. Define refractive index of a transparent medium.

A ray of light passes through a triangular prism. Plot a graph
showing the variation of the angle of deviation with the angle of .
incidence. 2

et oRextf e & SgEdAie @ gRem e |

aﬁémmﬁmﬁwﬁ—q%ﬂaﬁﬁélaﬂwaﬁwﬁwﬁaﬁ?%ma
fome @07 § fiads #1716 diget 9IEy |

12. Calculate the current drawn from the battery in the given network. 2

—/VV\"W—

R;=1Q | R,=5Q Ry;=49Q
AMMA—LAAAA—AMAMA
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13. Answer the following questions :

(a)  Optical and radio telescopes are built on the ground while X-ray
astronomy is possible only from satellites orbiting the Earth.

Why ?

(b) The small ozone layer on top of the stratosphere is crucial for
human survival. Why ?

frfafad e & I I

(a) R qo A gedl gEt W A T s § el X
Tid-faaE # et gl & ufGRA R W OITHEl g @ gwa # |
=i ? -

(b) THAWHSH & FTU BR W BE- 3SH Wa A4 S F fou ol
2 H 2

14. Define current sensitivity and voltage sensitivity of a galvanometer.

Increasing the current sensitivity may not necessarily increase the
voltage sensitivity of a galvanometer. Justify.

fordl ieaqniier F g gofear qar aicedr gAfear & g T |
frdl feadmier &1 v goifear § gfg 89 W 9% oaves 96 € fF 3§ deean
el § o gfg @ | 3EE g &I |
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When does the intensity of transmitted light become maximum, when
a polaroid sheet is rotated between two crossed polaroids ? . 2

Mo gfaa s & aRaw T |
SE Q@ Hd NoRieS! & a9 ¥ F% 39F Uonies e HOYEE S 8, @ urEd
YIS H iEdl A(YHad &9 8dl 8 2

16. A wire of 15 Q resistance is gradually stretched to double its 6rigina1
length. It is then cut into two equal parts. These parts are then
connected in parallel across a 3-0 volt battery. Find the current drawn
from the battery. . : 2
frdt aR, oo 9@y 15 Q 7, F dR-9R den W T dER A o e
g A W W R D wR W F e W @ W e R
3-0 deE i deU F R ¥ urdswT ¥ gAT R oSTar @ 1 ded ¥ & i’

YR Jd HINT |

17. (a) The mass of a nucleus in its ground state is always less than the
total mass of its constituents — neutrons and protons. Explain.

(b)  Plot a graph showing the variation of potential energy of a pair of
nucleons as a function of their separation. 2

(a) fot Tfs &1 3T a9 ooRd § SME Ued 3U% Iagdl — =gl

: T WS — F FA TAEE T AT ¢ | WE HIC |

(b) =il F g ) fafw ot § ofedT @ s geeT ¥ wed
% &9 v % fow amw @it |

18. Write the function of (i) Transducer and (ii) Repeater in the context of

communication system. 2
OR
Write two factors justifying the need of modulation for transmission
of a signal. 2
55/1 7 P.iR0%
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19. A positive point charge (+q) is kept in the vicinity of an uncharged
conducting plate. Sketch electric field lines originating from the point
on to the surface of the plate.

Derive the expression for the electric field at the surface of a charged
conductor. .3

OR

A parallel plate capacitor is charged by a battery. After some time the
battery is disconnected and a dielectric slab of dielectric constant K is
inserted between the plates. How would (i) the capacitance, (ii) the
electric field between the plates and (iii) the energy stored in the

capacitor, be affected ? Justify your answer. 3

ﬁémﬁ@aﬁm({q)mmmmm%aﬁwr@wélﬁ@
HEY ¥ T TR Ufgd & JB W YSA A fagd-aw @i @i |
frdll et @es & g% W -8 & fau &ise Fgee Sy |

HAYdT

Rt A T SR 9 S0 G SR R T § | 39 9na qee ded
F oEE W e I 8 W wE wWagd et fSwe waghis K 8, wEmsl %
da @ & SR 1 () W R, i) GeRr ot & o fag-ae
a9 (i) ufa # dfaq e, W F1 396 @M 7 SW H g R |
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ws; auafa ascwer bridge balance point is found at a distance /; with
resistances R and S as shown in the figure.

|| £\
5= \ /

When an unknown resistance X is connected in parallel with the
resistance S, the balance point shifts to a distance /,. Find the
expression for X in terms of /;, /, and S. 3.

() e Ig & FEomen @ fag fafaw |

(ii) mﬁaﬁgﬁwﬁ%ﬂﬁaﬁ,ﬁaﬁmw,Rmsﬁa%
g g [, | AT R R

||
+|'=
W9 ST S F sy H $E I Wouy X §Afa s fear wmer @, @
Y fo Rafd g 1, W wHmaRa & ST 8 1 X $ fAw l, L aw S H
TS § &9s Jd FHiST |
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Rttt AN is travelling towards west at a speed of 1800 km/h.

What is the voltage difference developed between the ends of the

wing having a span of 25 m, if the Earth’s magnetic field at the

location has a magnitude of 5 x 10" * T and the dip angle is 30° ? . 3

() R F fage-geesr T & fam fafae

(i) I ST I9 ufy=m feum & 3R 1800 kmv/h Ft o1 § oW @ | 3H S
A4 H Y 25 m T T | IHF O W IO fawarr feaar @, afe 39
WA W YE % gEed &7 & IR 5 x 10-4 T 9 A @ & 9w
30°¢ ?

22. In Young’s double slit experiment, monochromatic light of wavelength
630 nm illuminates the pair of slits and produces an interference
pattern in which two consecutive bright fringes are separated by
8:1 mm. Another source of monochromatic light produces the
interference pattern in which the two consecutive bright fringes are
separated by 7-2 mm. Find the wavelength of light from the second
source.

What is the effect on the interference fringes if the monochromatic
source is replaced by a source of white light ? ; 3

A % -t wam § fafell F ogm @ wdd W F T 630 nm TR &
THI YHY F ST T | AT Ged 30T B & FEd @ Fre dw
sl % 9 guea 81 mm 7 | 5l 3= UEavl N1 EG § S Al
Ted & @ A o i F 99 999 72 mm g | TR OEG F W
F TRH I HIT |

Ife THAU ST B F 9T THW F A Y AR w S A Aasy S
mew@,m?

23. Draw a schematic arrangement of the Geiger — Marsden experiment.
How did the scattering of a-particles by a thin foil of gold provide an
important way to determine an upper limit on the size of the nucleus ?
Explain briefly. 3
TR - e YA H TS e difew | @l # qaet o g0 a-Fvi &
yaoa ffe YeR Tfhs & GRS @ 39 W 9 &9 F Hequl Hie| aqr 2
TqE GAY A quia FHifw |
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waese wdves are propagated. 3
M T G0 91 SN a0 G § 9 FIC | ST SIRG@l @ WerEdl ¥,
77 Ay #d gu & 2 qf 59 yor d9fa ot §, 39 dfra fgawr dfE |

25. With the help of a suitable diagram, explain the formation of depletion
. region in a p-n junction. How does its width change when the junction
1is (i) forward biased, and (ii) reverse biased ? 3
SUgG SR@ F eIl § R p-n €Y F BN &% & A wWE & | 69y @@
(i) R @, q91 (i) WERRE a99 & | T &7 F AR H6 TR
fafed e @ 2 '

26. Give a circuit diagram of a common emitter amplifier using an n-p-n
transistor. Draw the input and output waveforms of the signal. Write
the expression for its voltage gain. 3
f&d n-p-n 2R &1 3TAT o VIS IS Yaud & IR9Y M@ iy |
fere & fraw qan frfa qimey difa | st dieear afs & fog v fafeg |

27. Draw a plot showing the variation of binding energy per nucleon
versus the mass number A. Explain with the help of this plot the
release of energy in the processes of nuclear fission and fusion. 3
T T AH ufEda & W19 d99 Sl 9fq e § uiadd # guia & fag
MG T | 39 G & T@Ea § A9 Goaad qdr AmveE fFuea &t ufwmsd
H el I g e HIT | |

28. Draw a schematic sketch of a cyclotron. Explain briefly how it works
and how it is used to accelerate the charged particles.

(1) Show that time period of ions in a cyclotron is independent of
both the speed and radius of circular path.

(i1)) What is resonance condition ? How is it used to accelerate the
charged particles ? : ' 5
OR
(a) Two straight long parallel conductors carry currents I; and Ié in

the same direction. Deduce the expression for the force per unit
length between them.

Depict the pattern of magnetic field lines around them.
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(i) What is the direction of the magnetic moment of the
current loop ?

s

(ii) When is the torque acting on the loop (A) maximum,
(B) zero ? _ 41
UEFAISH & el 3G WU | 39 FEYued a1 e i @ @id FE
¥ 396 ST H HET ¥ WE FWC | .
() I8 cuize f5 aEaeie H omEAl & STade Maﬁmﬁwgﬁqw
F e QA Wl @ @ |
(i) FFE S I FME ? &R w0 F ARG A H THH I R IR
fepar s ® 2

gaT
(a) ﬂ@éaﬁmmﬁﬁ@ﬁmﬂm L wlzqaﬁaa’r@
- g1 3% @9 9fq e dEE W a9 & U <i5e god FT |

d IR R gEEF &7 @i & Ted i guiEy |

(b) o7 ¥ 3T SgER H TSR gNER g4 EFGH &l taemm gee
&7 ¥ @ o @ |

////E?f“///

I

Ly

>

() o o9 % g eyl ) few e 2
(i) oY R FEW T-3mt & (A) srfeehan, (B) T 2 ?
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(b)  Figure shows a rectangular conducting loop PQSR in which arm
RS of length 7 is movable. The loop is kept in a uniform
magnetic field ‘B’ directed downward perpendicular to the plane

of the loop. The arm RS is moved with a uniform speed ‘v’

p XK FRE X g X X

Sl e Rl TR e g

X X X X X X X

Q X X X X8 X b i

Deduce an expression for
(i) .the emf induced across the arm ‘RS,
(ii) the external force required to move the arm, and

(iii) the power dissipated as heat. 5

OR

(a) State Lenz’s law. Give one example to illustrate this law. “The
Lenz’s law is a consequence of the principle of conservation of

energy.” Justify this statement.

(b)  Deduce an expression for the mutual inductance of two long
coaxial solenoids but having different radii and different number

of turns. L

(a) X 9N FME ? T QPN fAET |
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) UM me rﬁﬂm%l%@mkmﬁ‘ﬂd ﬂ'ﬁqiqi?ﬂ‘B’ﬁT@T
%@@%m%m&ﬁg@ﬁgélngsaﬁmﬂmw

q fg Fwt S 2
p X X X XK X
[x X X X X X X
X X X X X
l e
- X X X X X
lx X X > S X X
Q X X X X S x X

frfafen & fau =es e HINT
() 9 RS & il W 3@ fagq-aws ¥,
(i) o1 & A FH F AU qEAvIF a@ T, qAq

(iil) 1 & &9 H UH &9 |
AT

(a) < & frw fafee | o=t = e #6 % T o Sere T | As @
frem st S from & wE IR 1 39 F9E @ O iR

b) & w= gl R, e Sed e W @ gend fefe 3
A W1 % U e FeaT FT |

30. (a) (1) Draw a labelled ray diagram to show the formation of
image in an astronomical telescope for a distant object.

(ii) Write three distinct advanfages of a reflecting type
telescope over a refracting type telescope.

(b) A convex lens of focal length 10 cm is placed coaxially 5 cm away
from a concave lens of focal length 10 ecm. If an object is placed
30 cm in front of the convex lens, find the position of the final
image formed by the combined system. 5

55/1
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tformula for a concave mirror.

The near point of a hypermetropic person is 50 cm from the eye.
What is the power of the lens required to enable the person to

read clearly a book held at 25 cm from the eye ?

() ol gy fom & fou @micll @si® s/ sfafera a9 <oia & fag
Jifha FHYT fHOT SRE wifvw |

(i) SEd FHR F QRS F qE § WA FHR F e F a9 W
oy fefew | _
100m®ﬂ§3%ﬁ?€ﬁ3ﬂﬂﬂ?@3@%%5cm§aﬂ@g100m
HHg g H oETd o9 W g | A R faw @ 39 o & g
30 em W W, @ UIH fEm 3w sfw wfdfeoa & fafd g«
FHifT |
_ Froran
I YR T SME H WeEd ¥ R ergda T & fow edur @@
ERERCTE
nfefe AW Y I G A R P g B M A 20 50 em 2 | IW

W F oemar o 2§ e SeEd ¥ 98 At % & A7 ¥ 25 em @@
W @H WY Tg T § 7

15 97100

Pl ease Visit ww. ncer hel p.com For All Videos Lectures of all

Subj ec



