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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

. Tordr Sunis =t fopdlt aiardt 3Tmafa & AC |l | TifsTd fohar T € | 3fg AC &id & g
2T S AT, o ST TR ¥Ry aRatad & e 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 ?

2. NAND T T deh Udish TiaU 37T 39H] IHE GRUT ST | 1
Draw the logic symbol of NAND gate and give its Truth Table.

3. AC 9| &l AG | URecH o |1 TS Uiaend | faeroT & 9H & 6w IF @iy | 1

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

4. M HgOH AR G HIge o g [THgT iy | 1

Distinguish between amplitude modulation and frequency modulation.

5. Tl 9o & qEtae U & 6t fomg o) forga &5 Y@ g & oreaad o0 gl & 2 1

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

gqug — d

Section — B

6. =1 9 29T U Glaieen] & A2aeh gRT 9 9 oIl Tl 9T U eld iy | 2

2 €

B C
AA'A"

2 Q
‘|
4V

Calculate the current drawn from the battery by the network of resistors shown 1n the

figure.
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7. 20 cm 9T oA TR TR T 60 1A 9RT YaTed &l &l 8, i [l 3T o Ts & 9y
AR 799 2A 9RT Yaed & W@l ¢ & Mohe o H ST SR 90 a1 | &1 T € | 2
2A

Q1%T 1A
1

20 9|t

J
20 =t
YRTETE! ATeTeh o HROT o7 U TR A et 3l URHTOT 3 {391 IRepfetd ifey |

SAT

200 TRT 3T 100 cm? &% i [HHl SR THAA HUSAT H 5A STUREdT 9T Faied &l Tl
¢ | T8 Fueett 0.2 T & UF UHaqH g &F ¥ [ €, St f5on Fveelt & aa &
A & | 56 39 FUSAAT BT At T & ¥ 60° T HIVT FAT € a6 39 A7 T FoSeAl
TR T FA-3TT0T R hiid | 758 fomame o I Fosell ST drmeeT § g 2

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

2A
10 1A
cm T
20 cm
J
20 cm

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 SA.
It 1s placed 1n 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 ?

8. 3 ORI FEIhIT TAHIUN 1 A TI@T (i) ST ST HAT Tl HILTEHIST I T HH H
TSR STTaT €, (ii) ™19 o e 3T 6t &1 STl 8, (iii) 9 Sl SWTar ST & ¢ | 2

9 T Tl Uk UHR hl aUT T I hi- ohl Ta1e S &9 H UM shifed |

Name the types of e.m. radiations which (1) are used in destroying cancer cells,
(11) cause tanning of the skin and (1) maintain the earth’s warmth.

Write briefly a method of producing any one of these waves.
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9. T U TTESISH YRHI] 1 o1l WX 3G ST T & 2

(a) T8 HhHUT T HISTT STHH 496 nm TUISET & TS Sl 3cdsi &lal € |
n=4

3

n

(b) THT THIUT F WA A qUREd % AT Icioid @id § 2 31U 3T g
I |

The figure shows energy level diagram of hydrogen atom.

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

496 nm.
n=4

3

1

A ——n=Al
(b) Which transition corresponds to the emission of radiation of maximum
wavelength ? Justity your answer.

10. ‘Togd ToTera . @ I 3R 39 SI AT i@y |1%1€frai‘>r§=3x 103 1 N/C % o
Tl 10 cm ST ATel a1 | TR dTell Folehd e e, \ﬂdfeﬁgﬁﬁé?aﬁqmdir@w% |2

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

A —
E =3 x 10° 1 N/C through a square of side 10 cm, when it is held normal to E ?

Tqug - |
Section — C |
1. ST FE-8T% 1.6 X 10~4m? R HIH THE-I U T 2000 I 1 G Sy

4.0 A 9R7 Ueled & &l & 306 &5 9 8 Haned & 3 I8 &fdsl aa § g9 gl § |
(i) T IR 9 Gehg T=hig Y], (i) 9§ URATAR & 3T F 30° BT W HiE
7.5 x 1072 T &1 &St Graehid & e [hal T €, af IRATCET 9T o ScA-3TE0T 3l
IRHTOT 3R ST 1T i | 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 it 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 1072 T is
set up at an angle of 30° with the axis of the solenoid.
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12.

13.

14.

13.

55/2

(a)

(b)

(b)

(a)
(b)

(a)
(b)

(a)

(b)

()
(b)

(a)

(b)
(c)
(a)

(b)

T % et vAnT § oF foRal S "o W UM 4:1 ¥ | S0 Ued § 3feae 3R
TS &l TrerdTeT o 3TUTd 1 o1 HITT |

T SATAERLT U = THDIAT 3T BTl 1 [9@T8 &1, Thal 9 BT H, ol GL&I0T HaH
T IooTE € ? ST HISTT |

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.

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

3 R Bl [ARGY [S1eh GRT ThHT SIGTe I [ausH &THaT | g ol ST Tl © |

| mm TS o Uehet B W e 1 o AT 600 nm GO ST TehIT 3700
HAT &, O SHEH HRUT U {[Gad e & U9 il 3T 3 gdid Hie Fiae &
T 10T GIFH- T e DI |

Write the factors by which the resolving power of a telescope can be increased.
Estimate the angular separation between first order maximum and third order
minimum of the diffraction pattern due to a single shit of width 1 mm, when light
of wavelength 600 nm 1s incident normal on it.

GIEROT T HId o IYAT I i1 H 3TD] O & TeRES! & a- IYAT Sl AIehal
T < Al & 2 HROT ThY T HiT |

g1 QieRigst P, o1 P, i shitqd fefadl § @ @ g | P, $R P, & = g e
qeR1FS P, 39 YHR 1@ ST € o P, 1 TR 3781 P, % 9=R & | P, # IRIHA
WERTeT &t el (L,) P, 1 FUH UM W [ Tehe aRaa a1l 2 P, 31T P, % o 3%l
5 S T 6" AR T L, ¥ e e i

Good quality sun-glasses made of polaroids are preterred over ordinary coloured
glasses. Justifying your answer.

Two polaroids-P, and P, are placed in crossed positions. A third polaroid P, is
kept betweenP, and P, such that pass axis of P, 1s parallel to that of P,. How
would-the mtensity of light (I,) transmitted through P, vary as P, 1s rotated ?
Draw a plotof intensity ‘I,” Vs the angle “0’, between pass axes of P, and P;.

I &1 T AR STARAT3 i T IS

(i) 3 Po— D Pb+ ...

(ii) f?P%%§S+...

(i) B~ 3T (ii) Bt &7 & ToTT ITRGETAT AMNTF T ST ol UshaT [rEy |
(AT T TR GG Hic 1 Irar 7T 2

Complete the following nuclear reactions :

(1) 28(318P0 — 28024Pb +

(i) P —7°S+ ...

Write the basic process involved in nuclei responsible for (i) P~ and

(ii) B* decay.
Why 1s 1t found experimentally difficult to detect neutrinos ?
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16. @9 T > 0K X (i) n-UR 3T (ii) p-UhR & STEATAD] o 3o71-80€ 3G Wiy |

n-UeR o UR0T H Si-3TEDTGTh] & Holl-a08 RE H JAT ol WX ATeteh dug ol Toll o O
e T p-UBR & STATABT T Ul ol TR TAST 9U &6 Y § F W el & | T
DI T =TeTeh AR TS dUST § 9 So1l-%ai bl T YT &l € | 3

Draw the energy band diagrams of (1) 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.

17. 30T SART (V,, 3R V. & §ie) 0 Uk G0 A Y {6 79 STeI00 Sl DI HT 9
T & [T SUANT fohar STem & 37T -7 2 3

[FEl MY 99 ZiTeX Uash ol CE [ § uRuy 3@ Wiy 3R @49 H SHh!
FHEITAT hl SARSAT BT |

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

characteristic 1s used 1n amplification and why ?

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

18. TS o SUFMLH e U U g shi ST Shiley 3
(i) e Qe
(ii) IR AeafehT
(iii) 3-Hel

Explain the following terms 1n relation to the use of internet :

(1) Internet surfing
(1) Social networking

(1) E-mail

19. (a) ThHl =ToTh H Uellied & ‘I° X SeiaiA o 3T9a@ o V), o di Gay &eq Hieg | 3

(b) o ¥ Al AR &l I HIC | Valed 9N ‘I° 3R 99T “t” & &g UTH ST 7T & |
29 UTH TSI hieh a” T 10s T Janfed A& J1d hitew |
I(A)

10
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(a) Deduce the relation between current I flowing through a conductor and drift
velocity V7 of the electrons.

(b) Figure shows a plot of current ‘I’ flowing 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.

I(A) n

0 3 10 )

20. THEl GIETEMIRY T URTY 3G Wraehy 39HT HEGR] [FgT @y | g Al i emf i
qoT HH | THT SUAN [H9 TR [HAT ST € TUHT a0 Hi dlell STavasdh G Fcd—

TSI | 3

3reran
RO ARG &l TErddl ¥ HieX Hq & HREER! [GET i SRS HieTT | THHT ITFM hATl [T
T R T 3T UiaRe Fiid & | 69 TR fomar STar & 2 aions § gay Jie & oo
LA ST ATl 3Teavdeh ragi—ar [y |

Draw a circuit diagram of a potentiometer. State its working principle. Derive the

necessary formula to describe how it 1s used to compare the emfs of the two cells.
OR
With the help of the circuit diagram, explain the working principle of meter bridge.

How is it used to determine the unknown resistance of a given wire ? Write the
necessary precautions to minimize the error in the result.

21. (a) TAl 77 $USA! NeadiHe § Teehid & BT (3R) a1 a1 a7 € 2 THee 98
TF g U ST ST e | 3
(b) Tt oo o WY ‘G’ €, &l 39% AU | g Yoy ‘R’ TIited ik
(0-V) dice TRER o dicedied § qRdiad fhar ST hdr & | I 38 0 ¥ V/2 IE &
SeeHIET H URATId AT 8, df Tohd- Ui st eredehal g 2

(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’ 1n series with 1t. How much resistance
will be required to change its range from O to V/2 ?

22. Tl ac AG=d V = V,, sin ot & &1 HI Je)Y ‘R’ 3R GG ‘C % F0T TASH § e
T € | 39S [0 el 3T WU 3T 39ehT SUANT (i) TR i UlqaTer 37T (ii) HeAT-hioT
& (o0 =hsTeh U1 hi- | it | 3

A source of ac voltage V = V, sin ot 1s 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 (1) phase angle.
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Tug —
Section — D

23. fo=merd & el & T 9% S Bl faHen Ul Weiedl & 91 deY el 39 <@ 6
I TEAT ! T o A TooTelt THe ol € | 3% IR0T & TeIT i Sugea T el 9T
O | 21 YT ST a6l ¥ 370 PR 9 TR W@ ° 3% 1 gedl Bl <@l R 3% AU FR H
S T TS AT, FET el S8 37 S=al il 3k BRI o ek hi 9%t H Biel | [SHem &
TTAT-T9dT ST ST 3l S<AoTR Y & &, I8 <@l AR 38 S, YT I TR e [haT | 4
(1) Bl $Y 3R THA & AIal-[9a7 §RT 6 Godr Sl ST 7= 9
(2) oIy afed 317 o & 9T HR o il §FT GeId s JHT ST & 7
(3) “URTORIT WHE” U i GRS [AREW | TE ST grad sl € 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 sate to be inside a car especially during lightening and
thunderstorm ?

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

g — 9

Section — E

24. (a) IO ki Uieer fTaraw | I8 Thor 9 69 g M= & 9 5
(b) g ST T Ucieh UhI0T o [T AT ohi 3Tehid SO |
(i)  Tohdr TS | 9 Teh1eT &l U@ BT |
(i) 1 fog Hid el ST o1 & Hihd W ¢, a9 ol T U9 Fd 8id g¢

(iii) BTN o Tgcideh aXRTeRT o AT S SUANT Hid gU, W AT § [olel AreH
T {9l 9o a8 & THT &l S9TH & [l 3T Ty |

SAT

(a) TR TgRT GeHRSN FRT WA ST 39 o 1T fohoT 3@ @i | 39 i |
FeT 3MEEH & [T 5T YT HitoTT STa HdTars 3= UX STl & |

(b) TorEl TFRT QAT ol TI¥E &THAT fhd TR TvTiad idl &, STd
(i) AEYa® P HHT T O Al ¢ |
(i)  WISRIST Bl aUeed 21Ty & STl € 2
39 3T I i HRUT Wed HiT |
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(a) Detine a wavetront. How 1s it different from a ray ?
(b)  Depict the shape of a wavefront in each of the following cases.
(1  Light diverging from point source.

(1) Light emerging out of a convex lens when a point source is placed at its
focus.

(m) Using Huygen’s construction of secondary wavelets, draw a diagram
showing the passage of a plane wavefront 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 atfected, when
(1)  focal length of the objective 1s decreased.
(11) the wavelength of light 1s increased ?
Give reasons to justify your answer.

25. (a) VHRI-TOR[ UME & 39 i WA SICTeoN i [Gi@u SHehl ST Ul & ol
51T §RT =Tel &l ST vl |

T HINT o SR 6 TRNI-ToR[d THERIT T STANT 6T AT U i &
ToTT Toh e TR TR ST € | 3

(b) o | ST UehIe-HumEl usTei M, 991 M, % 7T 3TUic {aiehLot sl g (v) 3T e
ferer (V) o ST= U1 S9E1 T 8 | T iy o6
(i) . BT L@ ST SA TH =T & 2
(i) SUiaa [afeoT & U g & [T hg Uerd | Scafeid Soidem ol Tiast

STl 3 & 9
WA
)
3reat

(a) TEIHE & WU YA H TeI-ATTE o padl &F H -0 FRT 3TRIET Weig-a9
QU 3 W FHIY [ [FF THR Sqh FRT ANS & TS hT STTHH ar 747 |

(b) &9 H FUM HINT [ TMIHH FAFRRMAT Bl dUT Thid TN €9 F [HT THR FHIO
= T |

(c) T8 AT 3R o-H0T i I [ORTH STEIT § FHH @R o9, V & R @Rd
fohaT STIT &, O 379 Gag & SIFell Ut o SFUTd &l 3TEhei iU |

(a) Write three observed features of photoelectric etfect which cannot be explained

by wave theory of light.
Explain how Einstein’s photoelectric equation 1s used to describe these features
satistactorily.
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(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 ?

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.

26. (a) T HIFEE AT | A &1 T TG T @R AT 1 A o H 39 I
T ST Shired | 5

A 4 "
B
(b) T ST 1800km/hﬁam@mﬁanﬁwfrm:rww% |

() A ST 98 THT Y T & T61 Y2l & Traehid &5 6l aRAmT 5 x 1074 T 31 3fa
0T 30° &, 25 m ToRdR &l SIea™ bl Ugredl & &1 TR0 o &g ScdT aleedl-3TY
ol SFTH ST |

(i) 3 Sieam =l <9 uivaw | 3Tl 3 & A0, O Sca=T dieeal I T T1e TS 2

3T

FUSTATT & T & 3T Uehed ol GRS feAiay 31 519 eh W I R e §

IR Sooi ST |

[ | 39T 3FTER 20 cm YST &1 i -0 0.1 T & THTHH FHHT & & qoE

& W IR T 30 cm?{ﬁtﬁ% | 39 U¥Ed 39 ST 3R 10 cm s~ % o W 39 9HY

T TTH- ST ST €, 519 oo 1 I8 9 & o T9Td & | S8 el -ehel STl |

T fT T fo=RoT B  9H % o T Gl

(i) 99T (t) % 91F o9 F ToRA aTet J=hE FoTod () T [a=rol
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(i) |HT (t) & 9 o9 H URd emf (¢)
(ili) A o9 7 Uy 0.1 Q &, °F o7 ° IR 9RT H {or=roT

—> AT
S s N s B s B e B i+ dd
| /)IS/

[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 —>
(a) State Lenz’s law. Use it to predict the polarity of the capacitor in the situation

given below :
(T
>

(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 if the Earth’s magnetic field at the location has a

magnitude of 5x 10~ T and dip angle is 30°.

(1) How will the voltage developed be attected 1t 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 c¢m 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.

el
|

10cm/sX — X—X—X—X

—_— | |
X= X=X — X — X
30cm | |

20 cm X=X=X—=X—=X

55/2 12

collegedunia:

India’s largest Student Review Platform






