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e Please check that this question paper contains 12 printed pages.

e (Code number given on the right hand side of the question paper should be written on the
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e Please check that this question paper contains 26 questions.
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12 7¥7 & T9% &3 3F & | GUS-F T 4 37% FHT UF GoardIRd 7v+ & 3K GUe-q 4 3
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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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Tue -
Section — A
. T g & afaye o & 6t fomg W fomga &5 3aEm g o ofeead 9491 el & 7 1

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

2. Todr Guia o Tl uiadt 3maia & AC | © 93ifstd fo6an man € 1 atg AC |id i 3T
T2T S SIQ, dF T foeaoe 9RT aRafdd gt Sa 2 1

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

3. NAND TiZ &l T Ui Trau 3R T GeIHH AROM T | 1
Draw the logic symbol of NAND gate and give its Truth Table.
4.  AC @9id o & § UReH & WY G Uidend § [oe’or &l 90 & [T UTh Gy | 1

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

5. 3T Hige A7 Mg Higed & &g faues Hifsw | 1

Distinguish between amplitude modulation and frequency modulation.

qug — o
Section — B

6. ‘ToRId TR’ @l URHTHT 37X 39T S1 AT 1@y |Tcﬂgdai">f§=3>< 103 i N/C % SR

Tl 10 cm 9T @6t o] T TSR aTell Foroy Toha Tl €, STash 39 E%aﬁqvﬂddiww% 2

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

— A —
E =3 x 107 i N/C through a square of side 10 cm, when it is held normal to E ?
7. o H SUNT T AfcRIEeR o edeh §RT §eXl § @I Tl 9RT INEheTd hitg | 2
) K2
B C
MV
2 £
4V
Calculate the current drawn from the battery by the network of resistors shown in the
figure.
2
B C
AAA"
2 &
4V
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8. 20 cm YST oA TRl AR o7 T 8d 1A €RT Yaed &l Tl &, i [l = oI Ts & 9y
R ST9T 2A 9RT Vated f Tl & & Mehe o H 9T SFER TH acf § T 731 ¢ | 2

2A

qli?ﬁ 1A
1

20 99

J
20 T
YRTETE! TTeTeh o hRUT o UX SARITIT = T T TRATT R {39 IReed HifeTT |

SRAT

200 T 3 100 cm? &A% i [T SR TAAS FHUSAt T 5A STNedl gRT Faned &f Tt
¢ | 98 Fusell 0.2 T & U UHEHE FhT &F ¥ [d €, Sl 5on Fveet & a0 &

IS & | ST 3H FUSAl BT el FrIehid & F 60° T HI0T I & 0 39 fafd 7 Foesa
TR T S-S0 UREhIeTd ShitsTe | b fo=mg | 21e pusell Tl |remee T § g 9

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
J
20 cm

Calculate the magnitude and direction of the net force exerted on the loop due to the
current carrying coanductor.

OR

A square shaped plane coil of area 100 cm? of 200 turns carries a steady current of SA.
It 1s placed 1in 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 ot 60° with the
direction of the field. In which orientation will the coil be 1n stable equilibrium ?

9. 37 R TEhIT [aTRuT T AW ARy (i) TS SUET T T IS B AL FH H
foha ST €, (i) 99 oo e 37 6 &1 Sl €, (iii) 92t ol SUTar o918 3@d € | 2

9 T Thdl Uk Uk hl AU hl Sca—T I bl [T 1 &9 H UM i1y |

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.
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10. T 9 gTESo URHT] &l il & 3T 1R 7T & 2

(a) oI GhHHOUT I iU [ST9H 496 nm AUIET o Tl o 3cdsi 8T ¢ |
n=4

.ill a
n= <

(b) T THIT F G ATHIT AT F A0 I B € 2 U IW B R
T |

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.
Il. a
II )

(b) Which transition corresponds to the emission of radiation of maximum
wavelength 2 Justity your answer.

Tguig — Y
Section — C

1. (a) ThH =Towh H Yellied &R [° 3T eiaei= o 3T9eE o V), 3 die §ay ged= hitelg | 3

(b) TaF T Hdl AR &l I FIC | Valled 91T ‘I° 3R I9T “t” o &g Uh S9AT 7T & |
3T YT T IUANT ik dR H 10s H Taled 37T A1d ShisT |

AT 1
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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 )

2. Thdl GITTEHRY 1 URUY NG TEiael 39T HIESR] [HET @y | &1 Il ol emf i
JoTT T H TTH1 IUAM T TR ThAT ST € TUHT AU Hi arell Aewdh g cd~

I | 3

SAT
URTY ARG I TEFAT § HIeX T & HIABR] GG i AT DT | TTHT SUART [h4l 5T
T AR T ST UfeRy (iR o | 69 UeR fohar ST € 2 uiome § =gAay 3 & o
SRl S STl ATeredss a4 foifigy |
Draw a circuit diagram of a potentiometer. State its working principle. Derive the

necessary formula to describe how it is 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 18 1t used to determine the unknown resistance of a given wire ?7 Write the
necessary precautions to minimize the error in the result.

3. (a) T8l Sor. HUSe TiooHHIeY H Jehld &3 Breg (3 Rl s/ S ¢ 2 9Heey 98
Toh Wb ST ST € | 3
(b) Tordl foeriey 9 Ulaiy ‘G’ €, ol 39 AU § shis Yoy ‘R’ GIistd &l
(0-V) Sice GREY o afeediey B gRafad [a1 ST 9ehdr € | a5 38 0 § V/2 uRER &
AiceHiey H URETdad ST &, d foha- UidRid ohi egehdl 8 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 ?

14. Todl ac aeed V = V,, sin ot % &1d H JRY ‘R’ 3R GGET ‘C % L0 TASH § el

T € | 9% 61T %ok 3G @MU 3R ST STAM (i) TR i Uiqarer 3R (i) FHeAr-hiol
& [T =7 U & | Shiteiw | 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 (11) phase angle.
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15. ST FE-8T%A 1.6 X 10~4m? R HIFE THE-IH U T 2000 I ot GRATAH STy
4.0 A 9T Ve & W@l § 39 &5 ¥ gl Meied ¢ 3R g8 &fdst do7 § g7 el & |

(i) T URANAHT 9 Gelg T=hIT Y], (i) 9§ URATAR & 3T § 30° BT W HiE
7.5 x 1072 T &1 &ifdsT Tr=renia &7 Faredd fohar T €, df URATetshT I 7 Se1-STET
TIRATT 3R LM 1 ST | 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 10> T is
set up at an angle of 30° with the axis of the solenoid.

16. (a) I BRI YA H 1 ZIRAT i TR & I 4:1 & | STAHOT Y2 | Ireaes 3R
[T ol TIGIAT3TT o 3TUTd T Jodish HivTd | 3
(b) T SATTHIOT Y2 7 THHICAT 3T Bt Thest [9@rg <7, o6l off ¥ 1, Il |RI07 99|
HT STCTEA € 7 SR ST |
(a) The ratio of the widths of two slits in Young’s double slit experiment is 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 terference pattern
violate, in any way, conservation of energy ? Explain.

17. (a) 3 R & IRGY 5ok §RT Tohdl SIEIE I [0S &7HaT | i bl ST Hebell € | 3
(b) 1 mm TS i Thed TR 9T g FRT o AMTT=ad 600 nm THCET hT THRT I
YAl &, dl 29 ST U faed e & UIH hiie Ireae A gdid Hie [iae &
e SHIUME IS T STHeT HISTT |

(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 shit of width 1 mm, when light
of wavelength 600 nm 1s incident normal on it.

18. (a) WTERYT TN i o THT bl o1 H 3TS! TUTAT & FoRFS! & a- IvHT ol el

[ &1 STl & 2 HRUT 3o T DT | 3

(b) = UleREEl P, @4 P, 1 Shied [fqa § W@ g | P, 3 P, % d™ g dred
qeRIFE P, 30 YR T ST ¢ [ P, 1 9T 377 P, % §HARN & | P, § IR
eIl i e (L) P, 31 G0 U W fohd Wb aRaa 8t 2 P, 377 P, o i 3%l
o ST 10T @ 3T leral *1,” o &= U Eiray |

(a) Good quality sun-glasses made of polaroids are preterred 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 of P, and P,.
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19.

20.

21.

22.

55/1

(a) T I T AT SATARATS i T HITT - 3
: 208 204
(1) 84P(‘)%Ssz+......
(ii) fgp — fés Fo
(b) (i) B~ 3R (i) Pt & & [T IALETAT AMTF T ST ol UTshaT [Ar@y |
(c) AT T YA Tga- hicd TN O™l T4 2
(a) Complete the following nuclear reactions :
- 208 204
(1) 84Po%SQPb+......
. . 32 32
(11) 15P%16S+......
(b) Write the basic process involved in nuclei responsible for (i) B~ and

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

a™ T > 0K W (i) n-TR 3T (ii) p-UbR o SATAD & SHol-908 ARG Ty |
n-UeR o Y07 | Si-STHEATAR] & SHo1l-908 R H AT ol WX aIeieh SUE i dell & FS
T qU p-TBR & ITEATAD] | T Ioll T G 908 & I T F9 S0 &l & | T
HITT foh aTeTeh 3T FAIST SUST H T Ioll-&Xl 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 Si1 semiconductor, the donor energy level i1s slightly below the
bottom of conduction band whereas 1n 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.

30T AHAKT (V,, 2T V. o Si=) 3 U E=0 3R AT o6 TH ATHAIOT BT hid 1 9
TR & o1 U TShat SIer & 37T -0 2 3
fordl TMYR SITAMAd 2T Uerdsh o CE o= ° uRuy 31 Wi 3 9899 § 39!
HIRATATY Sl AT T |

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.

SIS o IUGNT | Fe U T UeT sl AT I - 3
(i) TeEE IRt

(i)  HIEA AT

(iii) S-HA

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

(1)  Internet surfing

(11) Social networking
(1) E-mail
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Tug —
Section — D

23, To=merd # Bl % i 915 99 g e 3l Wil & 91y 9 ehell 394 9@T
A AEEAT Bl TS o AT [Tl THHA ol & | S IRUT o [T hig IUFed T el 1ol
O | €1 Y S SRl ¥ Ul FR H TR © 9 S & dedl Hi 9@l AR 3% 3l FR H
de T TS ST, TRt el ' T S=dl i 3 W o ek i 9%l H Bigl | foaHen &
HIAT-TAT ST et 31 SR Y & 9, I8 <@ 3R 32 S, HYT 1 IR e haT | 4

(1) . FHYY AR TTH & ATAT-UdT R 6 GodT i S9IET T3 2
(2) TomiueRt dfed 2T T & THT R & WiaY &HT GLeTd S HHT ST 8 2
(3) “URTCRIT 9THEY” UF @i URETT fAfEw | T8 SR grad il § 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) Define the term ‘dielectric strength’. What does this term signify ?

qug - g
Section — E
24. (a) TS Bl MAH [GIRET | A &1 T R § WY S gauTdr 1 ST o H 39 I
T STFNT HINT | z

§;

(b) g SIEAH ISOOkWhﬁmaﬁqﬁaﬂﬁwﬁwww% |

() 3 9 e 98 T X @M & 98l Ul o Trehi &1 o URATT 5 x 1074 T 31X Al
0T 30° &, 25 m ToRaR &l Siea™ o Ugredl & &1 TR1 & ad Scd=T aleedl-3T
o SFTH A |

(i) ITE eI o SO U=y ¥ ST o AR & ST, df Scd= dieeal I 3T F9Ie T 2

ST

FUSTAd & T & 31T Uehed bl GRS feifay 31 519 el W I R e §
3THT Iooig HITT |

fo T 39T 3TER 20 cm 95T 1 &g -0 0.1 T & THTAAH T=EHT &F & T9E
& T UR™T H 30 cm U W § | 39 U¥EId 39 IR AR 10 cm s~ % AT ¥ 39 GEA
T T HIET ST &, ST < 16 I8 $9 &1 o Wd &1 9 916X &l -ehet STl |
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A 18T T {or=R0T %l 9 & o0 7T @i -

() I (1) F 9T o F TR a1 T=hT FoART () T Toewon
(i) TEI (t) & g 9 H URA emf (€)

(ili) AT 9 1 Wiaqag 0.1 Q &, A1 &7 § YR &R | {or=roT

= AT
X — X — X — X — B g d A
| /}/

0cm/s X — X —X—X—X

— | |
X= X—=X— X — X
30 cm | |

20 cm X — X —X—X—X
> | |
X —X—X—X—X

¢«—— 30cm —>
(a) State Lenz’s law. Use 1t to predict the polarity of the capacitor in the situation

given below :
—0 (7
B
—>

(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 5% 10~* T and dip angle is 30°.

(1) ~How will the voltage developed be affected it 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 1n 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 1t 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 ——>
55/1 10
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25. (a) O i URHTT [AET | I8 Thor 9 o6y Ueh =T & 9 3
(b) Hrd ST T T¥eh W07 & AT T ol 3T M |
(i) Tohdr o | 9 Teh1RT & U@ 8T |
(i) T forg | [HEl 3T o & Hihd W &, T9 oiF § HehreT 91 21d g
(iii) BRI % Tgaide TnTeRT & AT T ITAN A §C, Tu= Aty § faver Arey
T Tl THAE AU & 99 &l 39T & [0 3TRE @iy |
3Teran
(a) ToEl GIoa GerEell §RT idiena 9T 59 % fow foor ama @ifae | 39 fefg o
FeT AL & TTT 5T YT HitTT STa WAt 3T UX STl & |
(b) TohEl TFRT QA ol TI¥E &THAT fhd TR TvTiad aidl ¢, STd
i) AEyas H HHT T O Al ¢ |
(i)  TRIST ol TS 31Teh & Sl § 2
3O 3T Bl I HROT Fied HINT |

(a) Define a wavefront. How 1s 1t different from a ray ?
(b) Depict the shape of a wavetront in 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.
(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 attected, when

(1) focal length of the objective 1s decreased.
(1) the wavelength of light 1s increased ?

Give reasons to justify your answer.

26. (a) VWIGE TMTE % 39 dF URTd SITICeON i [iET S-eh! SRS UehT o adl
TSI g1 &l bl ST TWehell |
T HISTT (o SR o YHII-Tagd THEROT Sl STANT 7T Ao auH & &
oTu Tohe UehTT TohaT ST € | 3

(b) o= 5 31 THRI-GUR! T=TET M, T M, % ToT0 i [T i 3T (v) 3 =t
fore (V) 3 sl U1 S90ET 71 € | T ShifT foh
(i) ST W@ & A THE 0§ 2
(i) 2mufda fafeon &t T e & T 69 w51 § St sl sl Tiids
Tl ATIH & 2
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(a) TEIHIS & VeIV VAT H oed-ANHE & Foil & H o-holl gRI SFRRad T
QI 3R T DI Toh THT THR $Hh §RT A o G187 T A 1= T4 |

(b) TET T TUM T o TAHH SAFSHT bl TUT Uhid WM ®9 F [HH Yh THI0TT
i T |

(c) T8 TP 3R -FUT Tl I [oRTH AT ¥ THH @Rd [0Wd, V o §RT @Rd
{oh T ST &, O 399 Gag < SITeAl aUTee o 30T b1 STTehet ity |

(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) ot incident
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 tfield of target nucleus and explain how this led to estimate the size
of the' nucileus:

(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.
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