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General Instructions :
@) All questions are compulsory.

(i There are 30 questions in total. Ques.ion Nos. 1 fo 8 are very short answer type
questions and carry one mark each.

(iii)  Question Nos. 9 to 18 carry two marks each. Question Nos. 19 to 27 carry three
marks each and question nos. 28 to 30 carry five marks each.

(iv)  One of the questions carrying three marks weightage is value based question.

o) 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 weightage. You have to attempt only one of the choices in such
questions.

(vi)  Use of calculators is not permitted. However, you may use log tables if necessary.
(vii)  You may.use the following values of physical constants wherever necessary :
c=3x 108 m/s
h=6.63x 10734 Js
e=16x1079C
p, =41 x 107 TmA™!

=9x 109 Nm2 C2
4me

o

m,=9.1 x 10731 kg
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1. T e J e RS @) niavierd s aiem fefee | 9@ S 1L wEes i | 1

Define the term ‘Mobility’ of charge carriers in a conductor. Write its S.I. unit.

2. Tordl I T St T e ek TR T © 1
C(t) =2 sin (8mt) volt.
Higem faraet 9T o1 aR g @t oo ¥ | Higel gaeis A1 S

4

1 S—

m(t) S

1 2y Jvgd

The carrier wave is given by
C(t) =2 sin (8mt) volt.

The modulating signal is a square wave as shown. Find modulation index.

4

1 _

m(t) in volt »
2 4 1n second

3. it it I fa=ng % foro, Tt fog @ 7oA o, o 7w faega & & sfyeraaa
AR 1 T FEF K I HIRAT o 1

“For any charge configuration, equipotential surface through a point is normal to the
electric field.” Justify.

4. THA TRS F I Mo, FAH U YR F q THA DA B Y, T €Y 4 THA SAE F a1t
W e s € | 37 /@ S [ Mo YT W gge g6 S R 2 1

Two spherical bobs, one metallic and the other of glass, of the same size are allowed
to fall freely from the same height above the ground. Which of the two would reach
earlier and why ?

5. W% W A9 % Bl % W9 H HIOT (dieh) W WRRIEshdT %1 foreERor seEe 1

Show variation of resistivity of copper as a function of temperature in a graph.

3



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

@BYus

The Learning App

6. Tt 3ua ow = et avaer 30u1 & woodh | @ T § | 3W @O & 3R W gae )
20 cm T W ega fopalt fagfeea fom o widfors 2ot ot & Wt € | 9 9 W @ &
T2 1

A convex lens is placed in contact with a plane mirmor. A point object at a distance of
20 cm on the axis of this combination has its image coinciding with itself. What is the
focal length of the lens ?

7. ARSI B ¥ A V @ TRmR R S % SR dkd TR 99 F ¥ i ol €
o =t fofa 1+ 31 qEsim da o fmanr ¥ 2 1

-
Writc the expression, in a vector form, for the Lorentz magnetic force F due to a

charge moving with velocity Vina magnetic field B. What is the direction of the
magnetic force ?

8. i et <o TR ST o =i A Ry | X0 §RT AWt 399 &l geaiqw
HR g v fafEw | 1

IHIT-
Eul

w_w faa R fae
The figure given below shows the block diagram of a generalized communication
system. Identify the element labelled ‘X’ and write its function.

[ A e

Information 1 Transmitter Receiver

Source I
Message Message
Signal Signal

9. R P W A A A’ F amifkw grwelier Uh ¥ 9 AUE 2, STEE B # W @
FIE 1 °A’ 3 ‘B’ W ol Wehie Temt | 37 Ul i JrEeig Wgfadt AR at argar
FONHSE 7 2
Out of the two magnetic materials, ‘A’ has relative permeability slightly greater than

unity while ‘B’ has less than unity. Identify the nature of the materials ‘A’ and ‘B’.
Will their susceptibilities be positive or negative ?

4
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10, forl wEmE e S 9 E = 5 x 103 § N/C SR1 =t e T ¥ | 39 84 3 3 o W
T AT S 10 cm T & 1 F 3T Ured @ R ¢, BGH q y-z T F THRR ¥ ) IR
T x-37e7 ¥ 30° Hl HIVT TG €, A 3 T ¥ ToRA A1 FATH Sl H T & 2 2

Given a uniform electric field E = 5 x 103 i N/C, find the flux of this field through a
square of 10 cm on a side whose plane is par:llel to the y-z plane. What would be the

flux through the same square if the plane makes a 30° angle with the x-axis ?

11. a <ISE & veet ot & o A soed & foredt wapanlt wammr did & safaeor e & o
ﬁﬁq@%%ﬁvrwm% |3ﬁ$}w§wm‘a’§ﬁ%qmm?ﬁwaﬁ‘r%ﬁﬁm
3feae U A & | e S 2

For a single slit of width “a”, the first minimum of the interference pattern of a

. A
monochromatic light of wavelength A occurs at an angle of e At the same angle of

A . . . .
> We get a maximum for two narrow slits separated by a distance “a”. Explain.

12. 9T T o GANF % o0 aeaae wrett fafge |37 71 & A i 2

Ah | A }
S
Y Y

R

Irgan
feu T uftwsr 4 p e Q gRy sifwa Wi et Bt wEartT 3w @9 % fow A aroit
ot |

Ao—o

= X

Write the truth table for the combination of the gates shown. Name the gates used.

Identify the logic gates marked ‘P’ and ‘Q’ in the given circuit. Write the truth table
for the combination.
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13.

14.

15.

16.

T Fram fafag | e o smen i 3 fram for o =i € 1

State Kirchhoff’s rules. Explain briefly how these rules are justified.

YN AR Tt oRue o ac B9 & W Aoy § quiid <C, wivad! wiaiea R’ o1 i
o ‘B’ WA § | Tod TS T F AT e & | afs (1) ufes® R S TWE W@,
T ot afgrat & d g e view 1@ < e, (i) Wit S A W@ wfea R
| ghg <Y T, at Foo Bl T96 ° 41 IRGdS S 2

LT . .

Mains

. —

A capacitor ‘C’, a variable resistor ‘R’ and a bulb ‘B’ are connected in series to the ac
mains in circuit as shown. The bulb glows with some brightness. How will the glow of
the bulb change if (i) a dielectric slab is introduced between the plates of the capacitor,
keeping resistance R to be the same; (ii) the resistance R is increased keeping the same

capacitance ?
H
— ’_”'k_(TL

Mains

—

FgaAizE H g fagr= fofaw | W@iw § Seote Fifwe ff 5@ et o Igam e Fi
P I Ioht & fo0 o A o Fopg war frr S €

State the underlying principle of a cyclotron. Write briefly how this machine is used to
accelerate charged particles to high energies.

4 cm @ & forelt dea fiya =), o fodt ehgaA R @9 § w9 9eR @ S § fe
fora o1 218t &1 T 60° F1 BT Y, 7 T YT 41/3 N F TA 310! F1 9 FAL |
i 39 W 3o + 8 nC 2, Tt 39 fiya ® feafast It wifora kT |

An electric dipole of length 4 cm, when placed with its axis making an angle of 60°

with a uniform electric field, experiences a torque of 4\/5 Nm. Calculate the potential
energy of the dipole, if it has charge +8 nC.

6
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17.

18.

19.

ferslt T iR forelt <gim = T e fawa oo oft@ fermar 1wt d @

(a) TooQ Tag de-amedt aRed &1 A 3ty 3, 3R

(b) T wam %1 e 2

A9 I H HR Fiewt e HRT | 2

A proton and a deuteron are accelerated through the same accelerating potential.
Which one of the two has

(a) greater value of de-Broglie wavelength associated with it, and
(b) lessmomentum ?

Give reasons to justify your answer.

() e ARTERT 6.0 x 101 Hz 11gfa 1 Thavit THw1 9= fehar 14T & | ST it
A 2.0 x 1073 W ¥ | | g0 g afd 9Fvs I@fad wieAl St den o
AEH HINT |

(i) foe Ru T yww U e W At AR @ fea ik v aga 9@ & S
faeror it T T A @ity | 2

(i)  Monochromatic light of frequency 6.0 x 10'* Hz is produced by a laser. The
power emitted is 2.0 x 103 W. Estimate the number of photons emitted per

second on an average by the source.

(ii) Draw a plot showing the variation of photoelectric current versus the intensity of
incident radiation on a given photosensitive surface.

FE AU W NG BRGSH W IHGR A & g 12.5 eV F 3eIag T 1 I9ahT e @
T 1 ETEIE R fR St T d Sifd @i 2

AT AV & TEe! T T AT A0 % B WG Wt aeed uRiewierd S ! 3

A 12.5 eV electron beam is used to bombard gaseous hydrogen at room temperature.
Upto which energy level the hydrogen atoms would be excited ?

Calculate the wavelengths of the first member of Lyman and first member of Balmer

S€ries.
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20. = XII 3t B, A H T I€ 1 gAT i 39 frawet s v B o F it meawe

FA B FHUC W R B G w1 ®@ 2, A SHA 3w faiy fear | 3w A W

T favary Ko =1 s v e 1% 379 ¢ 0 W @ geid g9 Ia 8 St

FHAANTEE I Hal-Trdl ST Wewel & 0 3

(1) f&@t st St 3 9i9sa owd) R d9oRaR yifed & @A & fow
sifcTas 59 R & gFaT ¥ 2

(2) 9 AT @ e o faRty e g 3 TR iea it weier e 2

(3) 20 m FarE ¥ fdt wRAn g1 fepar it o T Traetg ot wfva w6t o e
T e BT | (gt B = 6490 km)

When Sunita, a class XII student, came to know that her parents are planning to rent

out the top floor of their house to a mobile company she protested. She tried hard to
convince her parents that this move would be a health hazard.

Ultimately her parents agreed :

(1) In what way can the setting up of transmission tower by a mobile company in a
residential colony prove to be injurious to health ?

(2) By objecting to this move of her parents, what value did Sunita display ?

(3) Estimate the range of e.m. waves which can be transmitted by an antenna of
height 20 m. (Given radius of the earth = 6400 km)

21, fwdl uRfemidiz & 1 m e aR % TR 10 Q # 1 38 Soien & it 6 v &t 928 3l
5 Q % oY | Faid € | 39 TefE 9 @ emf i FIT St 40 cm R WA
fSgIRA Fa & 1 3

A potentiometer wire of length 1 m has a resistance of 10 €. It is connected toa 6 V
battery in series with a resistance of 5 Q. Determine the emf of the primary cell which
gives a balance point at 40 cm.

22. (a) frelt g el )1 3ifqm qor o wialew fAeean @ W s iR & fow
FitRd W foRtor SR wita |
(b) ot Tgad QR FRT I FoA @ 20 7 1 ATH R IO @A 5 ¢ | T
g i et fivea axg W wiefaa fwar @ € ) siivgeas SR At & <
T T 14 cm % 1 2R T 3R & foT srewad O 20 em # @t rfigyas o)
A F FIET T IR BT ) 3

(@) Draw a labelled ray diagram showing the formation of a final image by a
compound microscope at least distance of distinct vision.

(b) The total magnification produced by a compound microscope is 20. The
magnification produced by the eye piece is 5. The microscope is focussed on a
certain object. The distance between the objective and eyepiece is observed to be
14 cm. If least distance of distinct vision is 20 cm, calculate the focal length of
the objective and the eye piece.
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23. (a) % Wared B G sEae 30w & q@ et % sy @ € | Iugea R W
el § STHT WAl S SR | AT AT 26 e TwgaE ol 781 &

(b) TF Y el sradet du & grEdt g @ P s T Tt TIRsel W &
% R ¥ | 3o et e & wiafas @ an ware w9 2 S i | 3

(a) A mobile phone lies along the principal axis of a concave mirror. Show, with the
help of a suitable diagram, the formation of its image. Explain why magnification

is not uniform.

(b) Suppose the lower half of the concave mirror’s reflecting surface is covered with
an opaque material. What effect this will have on the image of the object ?
Explain.

24, (a) ot smafem g wiew qwifa d oia 396 amadA weila St & fow s wa
HIT |

(b) foet TR ofew FufE F iR fTga @A M AT E R | 9< TR Wabeda
% Ffcw et smaw q =t i R | fear man R I S 3

+ 4+ 4+ 2+

(a) ot waraR wigem qunftr Rt wieet &1 et A T ufgiadl & &9 79& d &, 9
T 3 fere it sgee=t e

(b) R, TN R, Brewnait & <t smafer Mty Sert i s 6T aers ar gRT gaiird e
S 3, @ A FI q, T q, Y AT FAS € | 3T AerHt H s & w A
T Y HRA T H IR T FIAC |

(a) Obtain the expression for the energy stored per unit volume in a charged parallel

plate capacitor.

hitps:byjus.com
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(b)  The electric field inside a parallel plate capacitor is E. Find the amount of work
done in moving a charge q over a closed rectangular loopabcd a.

+_+ + + + + +

a b

A L

d & ¥

OR
(a) Derive the expression for the capacitance of a parallel plate capacitor having
plate area A and plate separation d.

(b) Two charged spherical conductors of radii R, and R, when connected by a
conducting wire acquire charges q,; and q, respectively. Find the ratio of their

surface charge densities in terms of their radii.

25. (a) WUHA TU H T A gV a1 et fram fefa |
(b) THA TS & I o TR faeeie Weise S, @ S, faw H wwie STER THEE
F IR AR € | B wr g <7 sfiad @RS S, ¥ T g R B T yatfed
Bt 2, < AT WeHRE S, A FaART & 7 g T gy < fawda fien d warfed
Ao T A & TRT KR & | 3 T97 9T 391 e Ade @ e n, T n, &, ()
371 W AT 7T (i) TH e & e fhat fag W per et g @ e sk
T s T | 3
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(a) Stale Ampere’s circuital law, expressing it in the integral form.

(b) Two long coaxial insulated solenoids, S, and S, of equal lengths are wound one

over the other as shown in the figure. A steady current “I” flow through the inner
solenoid S, to the other end B, which is connected to the outer solenoid S,
through which the same current “I” flows in the opposite direction so as to come
out at end A. If n; and n, are the number of turns per unit length, find the
magnitude and direction of the net magnetic field at a point (i) inside on the axis
and (ii) outside the combined system.

N, turns

26. Tretafaa & 3w e . 3

(a) 37 AT THHF T H AW fARGw it TR gonferat # arEA Foe & g & o
IUGFT & | 3 T B g o fefae )

) 3K Pat | AgmUSd T A, @ 3TH HGd IR A9 I F A9 B o d i
I ST 1 7 SR BT |

(c) FR Jga TP W W T8 W AuaT IRt 8, 3§ 9 I SR el & | TR
gfie ST |

Answer the following :

{a) Name the em waves which are suitable for radar systems used in aircraft
navigation. Write the range of frequency of these waves.

(b) If the earth did not have atmosphere, would its average surface temperature be
higher or lower than what it is now ? Explain,

(¢) An em wave exerts pressure on the surface on which it is incident. Justify.

11
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27. (@) FeaNiwa wam 3 faw % faw =i9s, N =~ N, e M e $ifaw |

(b) () Wi w7 F 1 Na & dier (3+) & H Thmar B = AR ) T &1 g
FiiRrg wfiwar 1 Seora ot FIRAT |

(i) < & ¥ TEEE & A - Na F IR ¥ A a2 3

(@) Deduce the expression, N =N, e, for the law of radioactive decay.

(b) (i) Write symbolically the process expressing the p* decay of %ﬁ\la. Also
write the basic nuclear process underlying this decay.

(i) Is the nucleus formed in the decay of the nucleus %ﬁ\la, an isotope or isobar ?

28. (a) (i) ‘% TECA TR Yo A dfaicd eafaetor G 3T T R T 1 T
FROT AT |
(i) T FANTE FH Al W I TBT 771 [0 T—F B S a q@ g o
2, fortlt g e arearier oReelt € 1 3P S T % RO Ry, = a cos ot @1
¥, = a cos(ot + ¢), TR ¢ A & T FARK &, &, at 390 4 W ofomdt dsrn
% o =i uTa ST |
(b) @ 3 fefer) wam, forgd o, aRea & Ueavit wewT 1 Iyai fwar T 7, ° ue 3 it
fog, T X w8, W o dlterar K e ® | T g at ot W v A3
¥, YobI¥T ol dierar e ST ) 5

(a) ST ARG Ht TEEdT q 95 IR 0 fvar = gwar & 6 engfad wewr fea
TeliiEs | R W yfad &\ € 2
(b) FE gfad v G fRel FiE-ag HRITS W AINIAT € | SUgRT fR R ot
Al § 98 71 76 T 3ye ¥ Wafaa ww, A p = tan ip € @ R iad
BV 8, T Fi 1 A F WU STTEdi T iy, TR HI0E |
(@ () ‘Two independent monochromatic sources of light cannot produce a
sustained interference pattemn’. Give reason.

(i) Light waves each of amplitude “a” and frequency “w”, emanating from
two coherent light sources superpose at a point. If the displacements due to
these waves is given by y, = a cos ot and y, = a cos(wt + ¢) where ¢ is the

phase difference between the two, obtain the expression for the resultant
intensity at the point.

12
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(b) In Young’s double slit experiment, using monochromatic light of wavelength A,
the intensity of light at a point on the screen where path difference is A, is K

units. Find out the intensity of light at a point where path difference is A/3.
OR

(@) How does one demonstrate, using a suitable diagram, that unpolarised light

when passed through a Polaroid gets polarised ?

(b) A beam of unpolarised light is incident on a glass-air interface. Show, using a

suitable ray diagram, that light reflected from the interface is totally polarised,
when [ = tan iy, where  is the refractive index of glass with respect to air and iy,

is the Brewster’s angle.

29. (a) fordlt 08 WX WAl (araar Rparsheia) 1 9ol ST ot g 9 & f et et o
fta fae@ 916w 90 (emf) T Yot TR W YR Bt € T 97 T 9T S A H
TA FA & S S IO A drel TEHE FAF H g7 o fadiy

(b) fFE RF g @k@@ L € ] vafed am § Pr=w) 9ig & @ e 1 Fwiefea
faaron =t <9 & forg s difaw

(i) T<HHE R IR OGN & "
(i) 3 emf 3R dI/dt & st
(i) waa TEer fefas = & uwr & s 5

(a) HA aFal @ AU aRd gU Rt ac T W e AR@ G | S R
o 1 @Y § 3ot Fifg | el e &y § iR R e e o (o)
g AP

() TP T, T
(i) Jenadl emf 3T THY & < foraeor =i <ol & foe one w@ifag |

(b) ac ™9 F A W AfeThr & ST § AF Fueh i SETHEM T4 Bl & ?
13
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(@) Describe a simple experiment (or activity) to show that the polarity of emf
induced in a coil is always such that it tends to produce a current which opposes
the change of magnetic flux that produces it.

(b) The current flowing through an inductor of self inductance L is continuously
increasing. Piot a graph showing the variation of

(i) Magnetic flux versus the current

(i) Induced emf versus dl/dt

(iii) Magnetic potential energy stored versus the current.
OR

(@ Draw a schematic sketch of an ac generator describing its basic elements. State

briefly its working principle. Show a plc t of variation of
(i) Magnetic flux and

(ii) Alternating emf versus time generated by a loop of wire rotating in a
magnetic field.

(b) Why is choke coil needed in the use of fluorescent tubes with ac mains ?

30. (a) p-n QY 32§ wfwfe SGRRT 6 W9 T Ieoig Sy S IR i WE w9 @
T Hifre o gt &7 F Fmio fvw weR far ¥

(b) 3NTTIE URTY G TR @ FE LY i fHt p-n Ty F ferw
(1) el amn
(i) uvakfE aEm § v Shyaere e yeR wa fRr e § 5
Rt & 1 e forel s S fHw wer o A € 2

(@) it zfsieet & o @l & dt 3% A 3 TR & 3 I faiss $ifaT |
(b) et g =t fng wer Safea =t THea STawT | o/ T Il & 2

(¢) mavEs WRuy M@ & GerE @ v Siwe fF CE fa=| § #18 n-p-n ZifeeR,
TRy verrt Tenelt <1y o bty FAarelt ateedr ST YA SHEET € | ac UIRT Wi & fow 3

fofEe |

14
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(a) State briefly the processes involved in the formation of p-n junction explaining
clearly how the depletion region is formed.

(b) Using the necessary circuit diagrams, show how the V-I characteristics of a
p-n junction are obtained in

(i) Forward biasing

(i) Reverse biasing

How are these characteristics made use of in rectification ?
OR

(a) Differentiate between three segments of a transistor on the basis of their size and

level of doping.
(b) How is a transistor biased to be in active state ?

(c)  With the help of necessary circuit diagram, describe briefly how n-p-n transistor
in CE configuration amplifies a small sinusoidal input voltage. Write the

expression for the ac current gain.

15
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