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Note:

i) ued w1 H 8 WUe B UG @rS ¥ dgAbedd U § O Udd U &
IR ¥ IR fddbe Ay W 8| WEl f[adbey U+l IaRyRadT H oy | o @vs 4
qBT AT U T 3id T 2 |

i) Ue W& 2 W 7 OF UG U 1 b B T U AT 8 | 17 qh UAD U 2
3 BT 2 | U T 18 ¥ 25 T YD UL 3 3 P 2| U W& 26 W 28 Th
UAd U 4 3fd FT 2|

iv) U9 U H 99T H B3 fdded T8 ® dufi 2 3@l drel 2 ULl 3 P! arel A
gl H 3R 4 fpl arer ) Ul § IR® by U fhar war | O yuAl H
Hadl Uh fddhed BT & SR SIoTY |

V) Gl & ITANT BY AT T T |

vi) STl Jawd &1 I EfeiRad Hifae Fadiel &1 SUANT &) ddhd © —
c=3x108 ms?; h=6.6x103%s; e=1.6x10°C; po=4nx10"TmA™; drcesii Hadi®
k=1.381x10%Jk™; emarmar Hw@m Na=6.02x10%°mol™; 1/4me= 9x10° Nm2C?Z;
g™ B Hefd mp=1.67x10"%" Kg; seiac™ @1 Hafd me=9.1x1031Kg;

Ree i R=1.1x 10" m*

(i) There are in all 28 questions in this question paper. All questions are
compulsory.

(ii) There are 8 parts in Question No 1. Each part is a Multiple Choice
Question. Here four options are given in each question. Write the correct
option in your answer book. The question asked in each section carries one
mark.

(iii) Question No 2 to 7 carry one mark each. Question No 8 to 17 carry two
marks each. Question No 18 to 25 carry three marks each and Question No
26 to 28 carry four marks each.

(iv) There is no overall choice in Question paper, however an internal
choice has been provided in two questions of 2 marks, three questions of 3
marks and all questions of 4 marks each. You have to attempt only one of
the given choices in such questions.

1

Downloaded from cclchapter.com



(v) Use of calculator is not permitted.

(vi)You may use following values of physical constants wherever necessary-
c=3x108 ms?t;, h=6.6x103%s; e=1.6x10"°C; po=4rx10'TmA™;

Boltzman Constat k=1.381x102%Jk, Avagadro Number Na=6.02x10% mol*;

1/4ne,= 9x10° Nm2C2;, Mass of neutron m,=1.67x10%7 Kg; Mass of electron

me=9.1x1031Kg; Rydberg Constant R = 1.1 x 10" m™*

1. i) o9 f&d 9%g R STaY Imen FX AT I ], TS IR IR B e
e fag R Se@ & &1 oIran § — 1
When the charge of a body becomes half, the electric field due this body
at some point near to body becomes-
(a) amen

Half
(b) <

Twice
() < T

Thrice
(d) suRafda

No change

i) 60 W 3R 100W & TT dcal & el F9M of g & o | di— 1
The filament of 60W and 100 W bulbs are of same length. Then-
(@) 60W arel 99 & fheie & AT & ©

60W filament is thicker.
(b) 100W aretl 99 & fheamiee @t AT 31fd® &

100W filament is thicker.
(C) <Fr @ AIeTS 9AH ©

Both are of same thickness.
(d) T & IS WA TET 8 Fhal §

Both cannot have same length.

iii) TP Solag(@ &I THHAM o7 9 Uh Rl IRMER! ORATIBT &1 3T &
Ifeer valua fhar Sar & | SHP! A B G A A 9 R 9§ ?
1
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An electron is projected with uniform velocity along the axis of a
current carrying long solenoid. Which of the following is true about its
motion ?

(a) Soiag(d 3167 @ Irgfae @Rd 8RN |

The electron will be accelerated along the axis.

(b) SIS @ U 3feT & URA: JlTdR BN |

The path of electron will be circular about the axis.

(c) Solag(d 38 A 45° & BT W Th dof P gHd BT AR AR T
HUSOMT & DR BT BRI |

The electron will experience a force at 45° to the axis and hence execute
a helical path.

(d) SeIFS (T uRAToIRT M6t & STfQe THHHIA IFT | I SINT AT |

The electron will continue to move with uniform velocity along the axis
of the solenoid.

iv) f=faRaa & 9 @9 a1 aRue fdead wife e wefRia &var 27 1
Which of the following circuits exhibits maximum power dissipation?
(a) & WRBIF Ry

Pure Inductive circuit.

(b) g giRdra aRue

Pure Capacitive circuit.

(c) g€ vlcRiers aRuer

Pure Resistive circuit.

(d) SRiad & & B8 Tl

None of the above.

V)  ®E (@Uadie 15) 9 99 UH o Bl oTdl ( UacHie 1.33) H SAMAT ST
B | =T Bl STHAT TR R YHIG ISIT 2 1
A lens of glass(refractive index 1.5) is immersed in water(refractive
index 1.33). What will be the effect on the power of lens?
(a) 9¢ S

Will increase
(b) Te St

Will decrease
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(c) faa <=M
Will be constant

(d) Ares @R iR T8 FRal B
Does not depend on medium

vi) Fr=fearRaa # & foae! <Edq a3 < 87 1
Which of the following has minimum wavelength?
(@) Blue light
RIS CIK]
(b) y-rays
T

(c) Infrared rays
IR [

(d) Microwave
SR

Vi) BTSSIo RATY &I AT e faha=r grar g ? 1
What is the ionisation potential of hydrogen atom?

(a) 34V

(b) 136V

(c) 0V

(d 26.2V

viii) /=1 = ot quf O’ faseary faeh den R dieedr & ey uelRia
fpar a1 B | SIS 2 © gRT I dieear # ANTEE B 1

A full-wave rectifier circuit along with the input and output voltages is
shown in the figure. The contribution to output voltage from diode 2 is-

L/
T

T— Ouwutput
2 voltage

| |

L1

'y
Input /\
Owutput A B [ D
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@A, C
(b) B, D
(c)B,C
(d A, D

2. YT dTd 99E & U YT | R fava 1.5 dlee © 1 39 YN | Ic@foid
BIeTgodel &1 FfThdd iAol FHoll T 87 1

The stopping potential in an experiment on photoelectric effect is 1.5 V.
What is the maximum kinetic energy of the photoelectrons emitted in
this experiment?

3. W@ Ryger § REH B Affhar R w1 TR w7 & foy SuanT fdhy
ST aTel yarel &1 A qarsy | 1

Name the material used to control the reaction rate of
neutrons in a nuclear reactor.

4, 91 T &1 gdhR—Hdeeiie grgell A iR B @ forg amufad faferor @
MR & wrr PRI favg & uRaas &l <widn 21 aFi 9 ¥ f5as dri—wed
HT A4 3Afdd 2? 1

The following graph shows the variation of stopping potential with
frequency of incident radiation for two photosensitive metals A and B.
Which one of the two has higher value of work-function?

1 Metal B Metal A

Stopping
potential (V)
vg AV R

Q
Wo Frequency of incident
e

. radiation (v) —*
Wil

[ 5

5. 0.50 H e @om 100Q gfcRreg &1 gueet o 240V, 50 Hz ac smgfd 4
SIrST AT B | f{usell H Afhad gRT 941 7 ? 1

A coil of inductance 0.50 H and resistance 100Q is connected to a 240V,
50 Hz ac supply. What is the maximum current in the coil?
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6. P 9Ifth &1 Udh SUITIdA oI ofddd wU A I qHF AqdI—3Tdde] 9IT H
fuira oY fear Srar 2 | e ¥IT 9T 9h odr el ? 1

A Biconcave lens of power P vertically splits into two identical Plano-
concave parts. What will be the power of each part ?

7. fpft p-n W @) 3gem W B diSs W T YAIT USdl © Ol 98 I
AT BT & 7 1

What happens to the width of depletion layer of a p-n junction when it
is forward biased?

8. WIdeEldid K aret UaTel &1 Ush USfehT BT &ahd TR Ucc WUTRA &I ©iei

$ SFHA b FA T ol sad! Alers d/2 g S8l d FaiRA &1 wiel & d9 " Bl
T 2| FRE @ aiRar @ foy 2foie 1 ST 99 39 WIdgd uefed &t
RS BT @iel & &1 STelT Tl # | 2

A slab of dielectric constant K has the same area as the plates of a
parallel plate capacitor but has thickness d/2, where d is the separation
between the plates of capacitor. Find the expression for the capacitance
of capacitor when the dielectric slab is inserted between the plates of the
capacitor.

9. UH HH W R Yo Joh Solag= Udh FAM dgd &F § W Y g | M A
H PIF 3PS I 3R 3MfAH TR BT AT9T BT ©, T H FASTSY? 2

A free proton and a free electron are placed in a uniform electric
field. Explain briefly which of the two experience greater force and

greater acceleration?

OR
I ST P Jag TR YT I Sd BIdT © & dfag &) Iag I d18x M9 drell

IR fagd ®weted  8.0x103 Nm?2/C 2 | dfed & 3iaR RV JATaeT T 57
Measurement at the surface of a black box indicate that the net
outward flux through the surface of the box is 8.0x103 Nm?/C. What is
the net charge Inside the Box?

10. t& GHueel AR TH fISTell BT 9ed 220 dlec 50 BCSol UATEdl ORI Al H
FoNEH § T B3 © | 9cd §{B TG & A1 IAGAT ¢ | AAsnsd fF aRug &
|rer Hofihd § YRS N 9 ded & IHD IR T T TSI 2 2
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A coil and an electric bulb are connected in series across a 220 V 50 Hz
ac source. The bulb glows with some brightness. Explain how will the
glow of the bulb be affected by introducing a capacitor in series with
the circuit?

11. oRor Gzd @R HIY & & e Reell &1 faves emar o, fea
SR | URadd grT, o9

Explain with reason, how the resolving power of an astronomical
telescope will change, when

(a) Afgead o IR MU JHTe &I AMgRT 98 AT & | 1
frequency of the incident light on the objective lens is increased.
(b)) afigea® o9 & B g 9¢ I 7 | 1

the focal length of the objective lens is increased.

12. p-n Sia= S1are & AT | SnfAer &1 ufdharell Bl HHSISY | 2
Explain the two processes involved in the formation of a p-n junction
diode.

13. L-C-R 1ot uRuyr & forv ufdamrn &1 aioie faRau | ug gfaemn fea gom 4
=L BRI 27 2
Write the expression for impedance of a series L-C-R circuit. In which
condition this impedance is minimum?

gerar (OR)
IS Wi gHsell H g8 arell 3.0 YRR &I &RT Bl 0.001 AHUS H I R
e Sirg a1 fgdiae wedl d I~ URT fag[d a8 aaf 1500 diee 1T & | QI
HUSerdl @& e AT IROT 0TS A DTy | 2
If the current of 3.0 ampere flowing in the primary coil is reduced to
zero in 0.001 second, then the induced emf in the secondary coil is 1500
V. Find the mutual induction coefficient between both the coils.

14, faga g a7 Y I Bldl & 2 X 31eT & Qe FaRT T Fade
fde]d graaId aRY &1 @ ity | 2
How are the electromagnetic waves produced? Draw a sketch of a plane
e.m. wave propagating along the X-axis .
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15. gSeioM WagH @ ureEd S H I@NId TS B AgTH aRITew] Bl
TOET BITY | I8 fIgd g auiha & f&d 9T ¥ Hafda &7

2
Calculate the shortest wavelength of light emitted in the Paschen
series of the hydrogen spectrum. Which part of the electromagnetic
spectrum, does it belong to?

16. (i) 39 RIS &1 ool ST 9 0R 3Mfedhd HBIgdR &I HIRIYOITE!
3R B | 1
State the principle on which the working of an optical fiber is
based.

(i) 39 g1 & afed 8F @ oy smawas wd o7 27 1
What are the necessary conditions for this phenomenon to occur?

17. Aafdaxor g faad= § aR R forfRgu | 2

Write four differences between interference and diffraction.

18. =rcteper iR Irgugeh fagd &3 & ual H bl areid & 9R1 g9 & foly
ST Ged~ BISTY | Tl ATels & YA Dl ReR @ U @Y MY fa9ar=<i)
H AT B TR TS dleld § golggl dl Tfaeierdr &d 9ed Sl &, ST
PR g1V | 3
Derive the expression for the current density of a conductor in terms of
the conductivity and applied electric field. Explain with reason how the
mobility of electrons in a conductor changes when the potential
difference applied is doubled keeping the temperature of the conductor
constant.

19. ww@WWﬁWWIWZI fBroar a ok ufa
ShIs idTs BRI dl T N WWE%SI&TE%WW?%%@W
YID1g &3 & [T ST FGed~ DY |

Define the term magnetic moment of a current loop. Derlve an
expression for the magnetic field at any point along the axis of a
solenoid of length 21, radius a, and number of turns per unit length n.
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20. & Sga-—Raie wanT #, Rael @& 9/ o 0 3 i/l § 8k Refe woe 9 2
Al R 2| VI W I AMAPRT Ued IQ ST Fabdl &, TP 480 AT HIex ORI
Q& & YBIE & HRUT SR A 600 4T HIER TIT <& & Jb1e & BRI | Thid
R 3T AfTEROT Ut & uiad o9 @ A il @ 919 & 0 R’ g’ 3

In a double-slit experiment, the distance between the slit is 3 mm and
the slits are 2 m away from the screen. Two interference patterns can be
seen on the screen one due to light with wavelength 480 nm, and the
other due to light with wavelength 600 nm. What is the separation on
the screen between the fifth-order bright fringes of the two interference
patterns?

3rerar( OR)
AUs # I QT Sl 9 A ol B BIHT gRAT HHL: 12 AH TAT 18 I B |
HYFT ofF DI @Fedl fhail Rfi? I8 ofF AMERT BT AT STIAN? 3

The focal lengths of two convex and concave lenses placed in contact
are 12 cm and 18 cm respectively. What will be the power of the
compound lens? Will this lens be converging or diverging?

21. TNTSS T BIAT ® ? dd B]I ol A N, id Bear r den yanfsd oy |
ITel TSRIGS & WaR DI &3 @ foly od S1d BifoTy | 3

What is toroid ? Find out the expression for the magnetic field inside a
toroid having total number of turns N, average radius r and carrying a
current I.

gerar (OR)

i) yeaTadt eT gRuer # wfad ot @r g ® 2 1
What is Power Factor in AC Circuit ?
i) U el SIRIBIR &1 Ui guedl 220 diee & yodmedd) did 9SSl
qqT @ fgdiad Hsell 110 dlec—550 dlc Ifhoex &I fdd TS &Rl &
UTerfieh HUsSell H GRT S HIToTY | 2
Primary coil of a step-down transformer is connected to alternating
source of 220 V and its secondary coil supplies power to 110 V-550 W
refrigerator . Find the current in the primary coil .
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22. cgHE AT A = 240 3R BE/A = 76 MeV dTell U A6 A = 120 &
3l Thel § BE/A = 85 MeV @ W1 T& WAl 2| [dHqad &M arcll ol
TTOET B | 3

A nucleus with mass number A = 240 and BE/A = 7.6 MeV breaks into
two fragments each of A = 120 with BE/A = 8.5 MeV. Calculate the
released energy.

23. UH BIel I & DAl TR 400 AHIEI TAT 500 AR TR Q& BT YhTeT
STl WR BT [9g[d aRT &l Al & ol HAM: 1.2 dlee dAT 057 dlee &
R fava @1 sraegdar Bl & wiid ReRI® &I IT0FT BIfoTg? 3
When light of wavelength 400 nm and 500 nm is applied to the cathode
of a photo cell, a stopping potential of 1.2 V and 0.57 V is required
respectively to stop the photoelectric current. Calculate Planck's
constant?

24. afg C1=3pf T C2=2pf qr fay T uRur § A T B & 7&0 g oRar
ST Hiforg ?

If C1=3pf and C2=2pf, calculate the equivalent capacitance of the

given network between points A & B? 3
'|'__| cl
“=t = e
e 2 -
B L r' | 1 _1_ =
I |
L !
25. &Jd NOR I &1 IUANT HA Y NOT,AND T OR ISl Bl U 1 Bq
Faror form g9 TS | 3

Draw the combination diagram to achieve noT,AND and or gates using
only NOR gates

gerar (OR)
feT 7 gge A,B @I 2—37gc NAND e # faer foar mar 2 e & ffs
TET BT BT NG i |
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The given inputs A, B are fed to a 2-input NAND gate. Draw the

output wave form of the gate.

| | I |
A —

|
{Input) !
| ]

I
B

(Input)

|
oty bttt
26. i) fou U Sead H e F N T gRT B T B | 2
Calculate the current drawn from the battery in the given network.

Ry =212

W,

Ry=10 | =50 A=40
AN
A

Ra=282 E

i) #rex Ag TR § W g J W A = | & 91 U BIar & afe s
AR 9 @I Agad & R H oo 4§ 9o fear g, a dged fdg o4
g BTT? 2

In the meter bridge experiment, balance point was observed at J with
AJ = |. If the galvanometer and battery are interchanged at the balance

position, how will the balance point get affected?

I r"_-:;

AY ? B

gerar (OR)
fayaardt &1 RIgid 93T Te URYY IR &1 Weal & e § guiq o b
H JUBRY DI IYIN & Hall & fdgfd a8dh dal B Joi-l B+ & oy by
foar <reT 2 | 2 + 2
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State the principle of a potentiometer. Describe briefly with the help of
a circuit diagram, how this device is used to compare the emf’s of two
cells.

27. i) fagd 3R g &3 &1 IURART | FAT—=TeT I A (A AR
S § 9 B A9y 1y & MaRa Sol &1 T A b U Id Sd BIfIw |
2

Find the condition under which the charged particles moving with
different speeds in the presence of electric and magnetic field vectors
can be used to select charged particles of a particular speed.

ii) TR @ % qRrdR Heell H 100 B &, UAD HI T 8.0 TH § AR gIH

040 A @ gRT JaIRd & W& 8| FHSoll & B W JIBHIg &5 B &1 aRemr w
57

2
A circular coil of wire consisting of 100 turns, each of radius 8.0 cm
carries a current of 0.40 A. What is the magnitude of the magnetic field
B at the centre of the coil?
gerar (OR)
i) AedAHIeR fHUsell BT UfcRg 12 Q 2 3R gRMEY 3 mA &1 91 & fay qot

I 9R fagg few@rar 21 oMY IRMIG & 0 I 18 V TR dTol dlocdiey ¥ &Y
gEAT?

3
Galvanometer coil has a resistance of 12 Q and the Galvanometer
shows full scale deflection for a current of 3 mA. How will you convert
the Galvanometer into a voltmeter of range 0 to 18 V?

ii) Teipusell gRMMT ¥ BT faga uRue &1 arT Ao & ol JHR &H |
I DI AMATIHAT FAT Bl 27 1

Why a shunt is required in parallel to a moving coil galvanometer to
measure the current in an electric circuit ?

28. i) THauif udTer W gRT WA Uh Aol B & eRor e W fagde Ued
g TR U< BT 2, 96T Fed | quid Iy | 2
Describe briefly how a diffraction pattern is obtained on a screen due to
a single narrow slit illuminated by a monochromatic source of light.
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(ii) 590 Nnm 3R 596 NM & AISTH UH & QI AITQedl BT SUANT 2 x 108 Hex
$ gRP & Uhd SN W B dret Jacd= & eqdq o) & oIy aR—ary |
fpar St g1 3R QIR ®piA & 9/ & g0 15 WX 2| &I A\ el | 9 fdadd
Ued & Ugel Ifeas &l R & dra & O &I T B | 2

Two wavelengths of sodium light of 590 nm and 596 nm are used in
turn to study the diffraction taking place at a single slit of aperture 2 x
108 m. The distance between the slit and the screen is 1.5 m. Calculate
the separation between the position of the first maxima of the diffraction
pattern obtained in the two cases.

gerar (OR)
) ol uReell Areas &1 gaor BIvl ip & TAT AeIH H YD Bl ATl V8| Al
frafd # warer @ a1t ¢ ® A1 Rig SR | 2

ip=tan (c/v)

The polarizing angle of a transparent medium is i, and the speed of
light in the medium is v. If ¢ is the speed of light in vacuum, then prove
that

ip=tan (c/v)

i) faeror e § < qr i &=l | digar &1 Ui 10064 © | 39 UeH
B §M TG U Hell TG AIdl Dl dgdl BT AT Iargd | 2
The ratio of intensity in bright and dark areas of the interference pattern
Is 100:64. Find the intensity ratio of the coherent sources used to make
this pattern.
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