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(v) T8I 37Evs & ST [Eterrad it i & qIET # 39T B GHT 8
c=3x10%m/s
h=6.63x 10734 Js
e=1.6x10"1°C
Uy=4nx 107" TmA™"

g, =8.854 x 10712 C> N~ m™

=0 x 10° Nm?2 C2
4%80

m, = 9.1 X 10731 kg

=2 I FFHE = 1.675 x 10727 kg
TS T 89 = 1.673 x 10727 k

g
HTETET T = 6.023 x 1023 Ui 719 Hict
JiesTHH Hadieh = 1.38 x 10723 JK-!

General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

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

(iii)  Section A contains five questions of one mark each, Section B contains five
questions of two marks each, Section C contains twelve qguestions of three marks
each, Section D contains one value based question of four marks and Section E
contains three questions of five marks each.

(1v) 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=3x 108 /s
h=6.63x 1073*Js
e=1.6x10"17C
Uy=4nx 107" TmA™"

£, = 8.854 x 10712 C2 N-! m2

=0 x 10° N m? C2
4%80

m, = 9.1 X 10731 ke

mass of neutron = 1.675 x 107%” kg

mass of proton = 1.673 x 107%/ kg

Avogadro’s number = 6.023 x 10?3 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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gqug — A

Section — A
. NAND T2 & de Udie @irau 37T $HHh! GeqH@H TR ST | 1
Draw the logic symbol of NAND gate and give its Truth Table.
2. AC I &l G | URecH o |1 TS Uiend | [aeoT & 9H & 6T WH @ihy | 1

Plot a graph showing variation of capacitive reactance with the change in the frequency
of the AC source.

3. W HigeH AR AN Aige o a1 [qHgT HiT | 1
Distinguish between amplitude modulation and frequency modulation.
4. T arerse o THiayd I & fhdt fog OY foRia & WaTt U & o 941 et © 2 1

Why are electric field lines perpendicular at a point on an equipotential surface of a
conductor ?

5. fodr G =i TRt aitadt omafa & AC & ® 991t fohan Tar & | afs AC &g &t 31gid
2T S T, o 4T foeoe arT aRatad gt S 2 1

A variable frequency AC source 1s connected to a capacitor. Will the displacement
current change 1f the frequency of the AC source 1s decreased ?

Tquig — o
Section — B

6. 20 cm YT oA THHT TR o0 9T 1A 4R JaTed 8l Tl &, Hl 6l = oIS o drY
IR T 2 A GR1 YdTTed 81 T € % [ehe o8 § S39MT SR 991 acf J 3@ a1 ¢ | 2
2A

10 1A

N M

494 T

20 9|t

\

gt
WW%W@WW%WWWWWWW|

3rerar
200 TR 3T 100 cm? &% i [HH SR THAA HUSAT H 5A STUREdT GRT Faied 8l Tt
¢ | TE Fvsell 0.2 T & UF THa9H g &F ¥ oq g, Saht [ Fveet & ad &
AT & | 59 39 FUSell Bl act b & ¥ 60° T HI0T SHGT ¢ a9 39 Afd 7 Fogal
TR T ScA-3AT0T UREhITd hisTe | |9 o= H I8 HUScll Tl Armasr J g 2

A square loop of side 20 cm carrying current of 1A 1s kept near an infinite long
straight wire carrying a current of 2A 1n the same plane as shown 1n the figure.

2A
10 1A
cm T
20 cm
20 cm
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Calculate the magnitude and direction of the net force exerted on the loop due to the
current carrying conductor.

OR

A square shaped plane coil of area 100 cm? of 200 turns carries a steady current of 5A.
It 1s placed in a uniform magnetic field of 0.2 T acting perpendicular to the plane of
the coil. Calculate the torque on the coil when its plane makes an angle of 60° with the
direction of the field. In which orientation will the coil be 1n stable equilibrium ?

39 SRIT gEhid Ao 1 A9 [OTREAT (i) TSeRT IUANT hE i HIRTHIST Tl T HH H
TSR STTaT €, (ii) ™9 oo are 3T 6t &1 STl 8, (iii) 9 Sl SWTar ST & ¢ | 2
9 H [Hdl U UhR &l dT i Scq—T i bl [aTe l Teid T JUT hifed |

Name the types of e.m. radiations which (1) are used in destroying cancer cells,

(11) cause tanning of the skin and (111) maintain the earth’s warmth.
Write brietly a method of producing any one of these waves.

o= O STEgISH UXHT] T SHo1l ¥ 3TN ST T3 &
g WehHUT T HISTT STEH 496 nm TR & i H Sc@sH &Il § |

(a)

(b)

n=4
n=3
=)
n=1

{ohT TehHTT & W SATUshdd aulesd & faieioT ScafeTd &id € ? 3T SX &l e

IS0 |

The figure shows energy level diagram of hydrogen atom.

(a)

(b)

Find out the transition which results in the emission of a photon of wavelength

496 nm.

Which transition corresponds to the
wavelength ? Justity your answer.

n=4
n=23
n=2
n=1

emission of radiation of maximum
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9. ‘Togd FoToR’ I IRV 3R TTH SI AHF [eiiEaq |%1€;ﬁ&i‘>f§=3x 103 i N/C % SRoT
9l 10 cm Waﬁaﬁ@wﬁww%ﬁm&ﬁﬁ%aﬁmww% |2

Define the term ‘electric flux’. Write 1ts SI units. What 1s the flux due to electric field
%

A —
E =3 x 10° i N/C through a square of side 10 cm, when it is held normal to E ?

10. == 5 ST 7T WiqTGehi & A2aeh RIS | Al T GRT IRRoTd ity | 2
2 L
AN
A 1Q 5 p 40
B C
A4
2 L)
4V
Calculate the current drawn from the battery by the network of resistors shown 1n the
figure.
2 )
B C
MV
2 Q)
4V
dig — H
Section — C
1. (a) VTRV HIE 6 T9AT Bl qo-T H 3TS! T[OTAT & GoRES! & a1 IqT ol el
T S STl &2 HRUT THT T HIST | 3

(b) = GRSl P, @41 P, i Shied (il § @ T g | P, 3R P, %S9 g dred
qIeR1ES P, 39 UHR WM ST ¢ [ P, %1 9T 377 P, % §HRN & | P, § IR
eI 2l citeral (1) P, 1 g0 0 W {68 Tep aiiac &t 2 P, 3T P, % Ui 3
% e BT *9° 3 e 1, 3 i o e

(a) Good quality sun-glasses made of polaroids are preferred over ordinary coloured
glasses. Justifying your answer.

(b) Two polaroids P, and P, are placed in crossed positions. A third polaroid P, is
kept between P, and P, such that pass axis of P, 1s parallel to that of P,. How
would the intensity of light (I,) transmitted through P, vary as P, 1s rotated ?

Draw a plot of intensity ‘I,” Vs the angle “0°, between pass axes ot P, and P;.
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2. (a) I < T AR Sfshareti i g1 il 3
- 208 204
(1) 84P0%82Pb+“'
(i) P —7°S+ ...
b) () Bjaﬂr(ii) B m%%@mﬁrmﬁwﬁ =TI Gt ikl [r@u |
(c) AT T U Tga- Hhicd 1 ardT 747 2
(a) Complete the following nuclear reactions :
~ 208 204
(1) 84Po—>82Pb+......
. 32 32
(11) 15P%mS—r—......
(b) Write the basic process involved in nuclei responsible for (i) P~ and

(i1) B* decay.
(¢) Why s it found experimentally difficult to detect neutrinos ?

13. @@ T > 0K W (i) n-UR AT (ii) p-UbR & TEATAD] b 3o7l-80g 3G Firau |
n-UeR o YO H Si-STHATAR] & SHoll-908 R H AT ol WX dTeeh SUE i dell & FS
e TG p-UPR & AR T Ul ol TGS U8 &6 I § F& FW &l & | T
HITTT foh ATeTh ST GAIST SUST H T Ioll-&aXl bl F7 YT &l & | 3

Draw the energy band diagrams of (i) n-type and (1) p-type semiconductor at
temperature, T > OK.

In the case n-type Si semiconductor, the donor energy level 1s slightly below the
bottom of conduction band whereas in p-type semiconductor the acceptor energy level
1s slightly above the top of the valence band. Explain, what role do these energy levels
play in conduction and valence bands.

14, 3T AT (V,, 3R V. & &) 60 U1 TN=0 S ST {6 39 S0 6l Bl H 91T
T & [0 SUANT (haT STaT & 3T 41 2 3
fohdl TMYR AT 292 Uerdsh o CE foam ° uRuy 31 @i 3 9899 § 9!
HRITATY i STl HITST |

Draw a plot of transfer characteristic (V, vs V.) and show which portion of the

characteristic 1s used in amplification and why ?

Draw the circuit diagram of base bias transistor amplifier in CE configuration and
briefly explain its working.

15. 3T o IYFN ¥ A U T =T hi ARSAT i - 3
(i) TeEE IRl
(i)  HIEA FZahT
(iii) S-HA
Explain the following terms in relation to the use of internet :

(1)  Internet surfing

(11)  Social networking
(1) E-mail
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16. (a) THH =TeTh H Yellied &R ‘[° 3T oioei= o 3T9eE o V), o aie §ay ged= hitelg | 3

(b) TaF ¥ THdl AR &l I HIC | Vaed 9N ‘I° 3R 9T “t’ & &g U ST 7T & |
2T UTH h1 STANT Fleh dR § 10s H Velfed a9 JTd Shirsy |
I(A)

10

0 3 10 s)
(a) Deduce the relation between current I flowing through a conductor and drift

velocity Vv of the electrons.

(b) Figure shows a plot of current ‘I' tlowing through the cross-section of a wire
versus the time ‘t’. Use the plot to find the charge tflowing in 10s through the

WII'C.

AT 10

0 5 10 t(s)

17. 79l GIFSEMIET Sl ORTY 3TRE WOy 3961 HEGRI Ha @y | g oAl i emf i
qoTT LA H ST ST 9 TR [HAT STAT € TUHT a0H Hi drell STavasdh G Fcd—
HIT | 3

ST

OO 3TRE Sl TerEal ¥ HieX ¥q & HREHRI GG Sl A DI | THHT START 6t KT
T R T 3T Wil (e &5 | {69 vehR o Sirar & 2 aioms § ==aw I & fau
AT ST aTel STTEwEe e ey |

Draw a circuit diagram of a potentiometer. State its working principle. Derive the
necessary formula to describe how it 1s used to compare the emtfs of the two cells.

OR
With the help of the circuit diagram, explain the working principle of meter bridge.

How 1s 1t used to determine the unknown resistance of a given wire 7 Write the
necessary precautions to minimize the error in the result.

18. (a) TAl OcT FUSH! TeaMIT H T &F B (3WE) T 9913 Sl & 2 GHSET I8
[Hg YehR T ST 3
(b) ToEr TooHHIeT 9T Uiay ‘G’ €, ol 39 901 | HiT Uiy ‘R’ FIiSd
(0-V) e IRER & diceHied H qRdiad [ ST 9har € | I 38 0 ¥ V/2 IS &
e H URafdd e &l, af fohd Ulader &l STereaehdr ai ?
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(a) Why 1s the magnetic field radial in a moving coil galvanometer ? Explain how it
1s achieved.

(b) A galvanometer of resistance ‘G’ can be converted into a voltmeter of range
(0-V) volts by connecting a resistance ‘R’ in series with it. How much resistance
will be required to change its range from O to V/2 ?

19. Tl ac aeed V = V,, sin ot & &Id I JeRY ‘R’ 3R GET ‘C % AT TASH § e
T € | 9% (o0 $e ARE WirET 37T THEHT UM (i) TR i Ulqarear 377 (i) FHeAl-shion
& o1 &sTeh AT & | ity | 3
A source of ac voltage V =V sin @t 18 connected to a series combination of a resistor

‘R’ and a capacitor ‘C’. Draw the phasor diagram and use it to obtain the expression
for (1) impedance of the circuit and (11) phase angle.

20. ST FE-GTFA 1.6 X 10*m? 3T FHH IH-U19 U T 2000 I 1 IRATART STaH
4.0 A 9T Ve & Tl & 39 %5 ¥ BT MeieEd € 3R I8 &fdst do7 § g7 el & |

(i) 3T URATCIRT 9 Tag TEHT 3O, (ii) s URATCR & 3T 9 30° HIUT W FiE
7.5 x 1072 T o1 &St qrahig & Sanerd fhar 71 &, o IRATeTshT 9T o7 Sef-3TTE0T
TRHT0T 3T <9 19 T | 3

A closely wound solenoid of 2000 turns and cross sectional area 1.6 X 10~*m? carrying
a current of 4.0 A 1s suspended through its centre allowing 1t to turn in a horizontal
plane. Find (1) the magnetic moment associated with the solenoid, (1) magnitude and
direction of the torque on the solenoid if a horizontal magnetic field of 7.5 x 107 T is
set up at an angle of 30° with the axis of the solenoid.

21. (a) 97 o (gIeRl YN T 37 SIRAT I TS 1 T 4:1 & | STAHLT U2 | Ireaes 3R
TS ! eIt & STUT 1 Godidh HISTT | 3
(b) T HlqeRIU U H THEBIAT T FHIAt st f@rs <1, fohdr ot ®9 |, I TRI0T a9
T SeoT= § ) SANAT it |
(a) The ratio of the widths of two slits in Young’s double slit experiment 1s 4 : 1.

Evaluate the ratio of intensities at maxima and minima in the interference
pattern.

(b) Does the appearance of bright and dark fringes in the interference pattern
violate, in any way, conservation of energy ? Explain.

22. (a) S HRHI Bl (ARG 56 g hAT SIEIH bl [ &THAT H Jheg ol ST Tohall & | 3

(b) 1 mm TS i Thel BRI W I ol & AMT=ad 600 nm TS & THRT 3T
FAT &, O THEH HRUT U fgadd 92 & U9 Hie 3T X gdd e Fie &
S IV JITRA 1 SATHA DISTT |

(a) Write the factors by which the resolving power of a telescope can be increased.
(b) Estimate the angular separation between first order maximum and third order

minimum of the diffraction pattern due to a single slit of width 1 mm, when light
of wavelength 600 nm 1s incident normal on it.
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gug - q

Section — D

23, Toamea & gl & T/ % 9 8 T 3l Wil & 9y deY el 394 9@n
A AGAT ol TS & AT STl THh o1l € | 376 IR o [T hig IUS T &l [Hed
O | €1 % S SRl " Ul BR ¥ TR © 9 36 o Jedl Bl 9@l AR 3% AU R |
S T WIS AT, 8l el S8 3 S=dl %l 37 T & e i 9%l H DSl | [oHe &
HIAT-TAT ST fSHeTT 3l 3R &K X8 o, I8 <@l 3R I8 Sf. HYT 1 TR Aok R | 4

(1) . FHYY AR TTH & ATAT-Udr §RT 6 GodT Sl Q-7 T34 2
(2) oy afed 37 o & THT HR & Hie) g1 GieTd = | ST € 2
(3) “UERA WHE” U i YR @y | F8 A ghad wdl € 2

Immediately after school hour, as Bimla with her friends came out, they noticed that
there was a sudden thunderstorm accompanied by the lightening. They could not find
any suitable place for shelter. Dr. Kapoor who was passing thereby in his car noticed
these children and offered them to come 1n their car. He even took care to drop them to
the locality where they were staying. Bimla’s parents, who were waiting, saw this and
expressed their gratitude to Dr. Kapoor.

(1)  What values did Dr. Kapoor and Bimla’s parents displayed ?

(2) Why 1s 1t considered safe to be inside a car especially during lightening and
thunderstorm ?

(3) Detine the term ‘dielectric strength’. What does this term signity ?

gqug — 9

Section — E

24. (a) VRRI-ORA WMIE. % 39 A URTd ST $l [iET S-eh! SRS Uil o adl
gt g0y el &bl ST Wbl |

WL FHIE [ R & UHNI-TGEd THHI0T 1 ST ZHT AISTeH duH - &

foTu Tohg UehIL T T STTaT & | 3
(b) o= # 31 THRI-GIURT T=1ET M, 71 M, % o0 Sarfa fafweon s mghd (v) 3K e

ferver (V) & ST= U1 ST ™1 e | T2 iy o6

(i)  SHT {ETSAT T SAT GHH 1 ¢ 2

(i) 3muiad fafseom =t gue g & foiw foh ue1ed 9 Scafeta Soiadg Al ol Tias

STl 3THEH & 2
M
)
3 ar
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(a) TEHS & THIUH TN H AI-ANHF o HoAd & H ool gR1 SRREd weda-oe
QI 3R T DI Toh THT THR $Hh §RT A o G187 T A 1= T4 |

(b) TT H UM T fh TMAHM SAFSAT bl T Uhid WIS ©0 F fHH YhT THI0
&t T |

(c) T8 SUAT 3R O-HKUT i ITeh! [OR1H STERAT3T ¥ FHAH @R fawa, vV & gRT @R
[T STl €, o 379 Hag & Sl aOTeedl & 39T & 3Thel iy |

(a) Write three observed features of photoelectric effect which cannot be explained
by wave theory of light.

Explain how Einstein’s photoelectric equation 1s used to describe these features
satistactorily.

(b) Figure shows a plot of stopping potential (V) with frequency (v) of mcident

radiation for two photosensitive materials M, and M,. Explain

(1  why the slope of both the lines 1s same ?

(1) for which material emitted electrons have greater kinetic energy for the
same frequency of incident radiation ?

Vv

OR

(a) In Rutherford scattering experiment, draw the trajectory traced by o-particles in
the coulomb field of target nucleus and explain how this led to estimate the size
of the nucleus.

(b) Describe briefly how wave nature of moving electrons was established
experimentally:

(c) Estimate the ratio of de-Broglie wavelengths associated with deuterons and

o-particles when they are accelerated from rest through the same accelerating
potential V.

25. (a) ST 1 oY fREW | A &1 T R § SR S YauTdr 1 S o e | 39 WY
T 3TN HINTT | 5

(5

(b) g STEAH ISOOkMﬁW@W%WﬁWWW% |

() 3 5T e 98 T X @l & 98l U o THh &1 B aRATT 5 x 1074 T 3K Al
0T 30° &, T 25 m ToRdR &l SIed™ ol UGredl & &1 1931 o &g 3cd=T aleedl-3TY

1 3THM AT |
(i) IS ST i SR IRET H IR Sl SR & S, a1 Sca—~ aloedl I T T T 2
rerar
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FUSTATT & T o 3T Uehed ol GRS fei@y 31 519 eh W I R e &
3T 3o BT |

f o T9T 3ER 20 cm ST 61 g F-o1d 0.1 T & UhTHAN T & & T
& W URRT H 30 om U W E | T9H O¥9G 29 SR 3R 10 cm s~ & o7 9 39 96
T TTHA ST ST 8, STel T [oh I8 39 &3 o THTe &7 | S8 el Hehol STl |

(i) 99T (t) % 91F o9 § ToRA aTet g Forod () T [a=vol

(i) FHF (t) o 9 0 | YR emf ()

(iii) A o9 T Wog 0.1 Q &, O 99 § URAT 9RT H [o/=)oT

X — X — X — X — B oiad A
| />I$/

0cm/s X — X —X—X—X

— | |
X= X= X— X — X
30 cm | |

20 cm X — X —X—X—X
«—> I |
X—X—X—X—X

— 80em ——> L L
(a) State Lenz’s law. Use 1t to predict the polarity of the capacitor in the situation

given below :
B
X

(b) A jet plane 1s travelling towards west at a speed of 1800 km/h.

(1) Estimate voltage difference developed between the ends of the wing
having a span of 25 m 1if the Earth’s magnetic field at the location has a
magnitude of 5% 107 T and dip angle is 30°.

(1) How will the voltage developed be affected if the jet changes its direction
from-west to north ?

OR

Define mutual inductance of a pair of coils and write on which factors does it
depend.

A square loop of side 20 cm 1s initially kept 30 cm away from a region of
uniform magnetic field of 0.1 T as shown in the figure. It 1s then moved towards
the right with a velocity of 10 cm s~! till it goes out of the field.

Plot a graph showing the variation of

(1)  magnetic flux (¢) through the loop with time (t).

(1) 1nduced emf (€) in the loop with time t.

(111) 1nduced current in the loop if it has resistance of 0.1 €.

=2
|

0cm/s X — X —X—X—X

— | |
X= X=X —X— X
30cm | |

20 cm X=X=X=X—=X
— | |
X=X X=X =X

«—— 30cm —>
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26. (a) TMY I GRLATT @Y | I8 Thor 9 o6y UehT =7 & 9 3
(b) I ST T YA UehI0T & {oTT FOTH i STFId SIS |
(i) Tohdr o5 | 9 Teh1eT 1 STUEIR BFT |
(i) <& fo5 & Rl 3961 o9 & HHd W 8, a9 o 9 UeheT g 8 v

(iii) BT & Tgdiaes qifiTeRt & 10T &1 SUFT S U, 9u9 Aredq o fover Ay
H Thdl U aUT & T i SIH & 00 3R Qa0 |

ST

(a) TRl T QeOYN R Uidiors -1 39 & [T fohoT 3@ @i | 39 f&id |
Fel AL & [T ST U HifSTT STeT UTfertsl =1 9% S § |

(b) ToHdl TFeRT QRHEI ol o &T0dT [hd UehR Wi gial €, STd
(i) =AEyas H BT W O Al ¢ |
(ii)  TeRTST bl AT e &l STl & 2
39 3T bl G HRUT Figd ity |

(a) Define a wavefront. How 1s 1t different from a ray ?

(b)  Depict the shape of a wavefront 1n each of the following cases.
(1)  Light diverging from point source.
(1) Light emerging out of a convex lens when a point source 1s placed at its
focus.

(m1) Using Huygen’s construction of secondary wavelets, draw a diagram
showing the passage ot a plane wavetront from a denser into a rarer
medium.

OR

(a) Draw a ray diagram showing the image formation by a compound microscope.
Obtain expression for total magnification when the image 1s formed at infinity.

(b) How does the resolving power of a compound microscope get attected, when
(1) focal length of the objective 1s decreased.
(1) the wavelength of light 1s increased ?
Give reasons to justify your answer.
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