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(i) mﬁmaﬁwﬁ?/

(i) STYF-Y7 5 HT30 F7 & | F971 T8 a% & Fo7 d-c7g3aiiy Fo7 & 3K
T e 37 FT 8 |

(iii) 3979 T 18 H Y% J97 gt 37 &7 &, Y9719 T 27 H I3% J97 @7 7% &7
8 3N 97 28 @ 30 F Y9 FI7 Giel 37 7 5 |

(iv) 7 3Pl I T § & U Qo J97 & |

(v)  J¥-Y7 § GHT T Hi3 [dhcq 781 & | a4, g 37l aicd b J97 H, T bl
FIc? U 97 H 3N qie 371 dict @il F991 § S7aikes TI7 YTT 1697 T 8 |
98 I71 7 3719eh] 130 7T 5T § G eer Tk FI7 & HT 8 |

(vi) PFAPAR F ITIIT BT FHIT TG & | TANG T FTVIF § Tl 3T TGTIHT
R BT 1T FT GFd 8 |

(vii) ST&T HTTIqH & 319 [E1TRad Yilae [HIarie] & HiHl &1 39917 H qhd &

c=3x10%m/s

h=663x103%*Js
e=16x101°C
=41 x 1077 T mA™!

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1x 1073 kg

General Instructions :

(1) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iit) Questions No. 9 to 18 carry two marks each, questions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each.

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

(v) 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.
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vit) You may use the following values of physical constants 1HREECY &kt s dgi
c=3x10%m/s
h=6-63x1073*Js
e=16x10"12C
U, =41 x 1077 T mA~!
1
4ne
[0}

=9x10° N m?2(C?2

m, = 9-1x 103 kg
1. fon gsm o (smei@), @ WGl Cp 991 Cy o oy, fawamw Vv & @
AW ‘g’ o TNEGH I AT & | GF1 |eTE | qfgemrsti o e g (1)
U (SeR) 8, Toheg Cy O ufgehradt w1 @war C; Y g o 31fe 3 | 71 o

HIF-E1 [T (AT B) C; % T 7 ? 3194 3T & fou SRt feafee | 1
A
1 B
= R

The given graph shows variation of charge ‘q’ versus potential difference
‘V’ for two capacitors C; and Cy. Both the capacitors have same plate
separation but plate area of Cq is greater than that of C;. Which line (A
or B) corresponds to C; and why ?

A
1 B
v
2. IR e H TaWigad Ug o1 1 AW BT § ? 1

What does the term ‘demodulation’ in communication system mean ?

3.  If9qd gUU W Uk GHAA qUT AU Bl B | WrEdd o 9E STel 3d g
qUTY o 37T <l TIMST | 1

Draw the shape of the wavefront coming out of a concave mirror when a
plane wave is incident on it.
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4. IR vH T F wa # el T e, weife B e A G
(ufgehT) A <l gere < Bl 2

..... A
—_— >

Predict the polarity of the plate A of the capacitor, when a magnet is
moved towards it, as is shown in the figure.

..... A
—>

5. ot orcier ) s 2 2 | 3T o B & = Vv Rivyar 2 | 39 9 |
ST TEeh! o 3YATE A7 o {OY Teh osieh fTRaU |

Write the expression for the drift velocity of charge carriers in a
conductor of length 7’ across which a potential difference ‘V’ is applied.

6. 39 v (vioew) w1 3g@ Hifve e ria, sitta faga o grehia &=
i Iufeafd #, hIE goiae STfaaHud i shtar & |

Write the condition under which an electron will move undeflected in the
presence of crossed electric and magnetic fields.

7. HAR hl Tog-u-forg O a9 TEROT faEE § o (We) fafen |
Distinguish between ‘point-to-point’ and ‘broadcast’ modes of
communication.

8.  AmM-glg % @y forelt urg ki SfcRiaehar # gfg 1 =AM H8 HI I 7 2

How does one explain increase in resistivity of a metal with increase of
temperature ?

9. () Feeh e seww & d T g W, gk & % forg aE - ae
=1 gy &9 4 fofey |
(i) TH JAHR IR (W) % g W Jrach &F o giwmr (AH) & fog
otk faaRa, Afg am=r () i BSam r 8 o 399 & =R (feR) g
I aTed &1 el 8 | 36 9T-4T91 & SRl 3c0d & {@T3Ti i gRisy |
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1) State Biot — Savart law in vector form expres a’%g{;ff:,.5;,,,p,,,,g,,,,,3n,mg,,m,f,,,s

%
field due to an element d/ carrying current I at a distance T from
the element.

(i1)  Write the expression for the magnitude of the magnetic field at the
centre of a circular loop of radius r carrying a steady current I.
Draw the field lines due to the current loop.

10. (a) faga-gree foret wamht gras @ fopm wohR fie grar 8 2
(b) fagga-grere s % foTu Sws ered & g qured fefu | 2

(a)  How is an electromagnet different from a permanent magnet ?

(b)  Write two properties of a material which make it suitable for
making electromagnets.

11. T fog &AW q 991 —2q Th-ga § ‘d’ g0 W f&d 2 | AW ‘q” o |uE, T
T fomg 1 srafeafa s Hif, i ® e % 39 Fea % %o fawa =
2l | 2

Jrera
e faga foga =1 forelt whamm forga-a= E o v @ T g T fgga o
fayga oot p foea-89 % auwR 2 | S HIf

) Toga = s gAE | foran e SRl e e fgyga smemt < feEm E
&t fesn & fauda &1 S |
Gi) feya 1 o erfufomma (Fufy) fomep fow 3@ W oM arer set-smel
(<Teh) 3tfershan &1 ST | 2
Two point charges q and —2q are kept ‘d’ distance apart. Find the location

of the point relative to charge ‘q’ at which potential due to this system of
charges is zero.

OR
_)
An electric dipole is placed in a uniform electric field E with its dipole
- .
moment p parallel to the field. Find

(1) the work done in turning the dipole till its dipole moment points in
%
the direction opposite to E .

(i1)  the orientation of the dipole for which the torque acting on it
becomes maximum.
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w e fm sl SRR o 3, % fregares a9 s e
e deear (V) & o9 o (W) fafew | @ @ <ft 8 fagg am () %

1Y 3Tkl A dieedt (V) # dfiEadd &l e & o e e (3TeE)

SIS | 39 UTH o I9AN A, fhelt Tt o 3rrafies gfate w1 feior & fman s

T & ?

Distinguish between emf (¢) and terminal voltage (V) of a cell having
internal resistance ‘r’. Draw a plot showing the variation of terminal
voltage (V) vs the current (I) drawn from the cell. Using this plot, how
does one determine the internal resistance of the cell ?

(i) ANDTE & {0 G| grefl 9o s9ehT deh Jdieh s-T8Y |

(i) R@ ¥ <3 U Hasft U-Ed A 991 B 1 U NAND T # fewm
foram man B | frta qm-ww w1 {a i |

A | | I

B —

[ [ —

t=0 1 2 3 4 5 6

(1) Write the truth table for an AND gate and draw its logic symbol.

(ii))  The input waveforms A and B, as shown, are fed to a NAND gate.
Find the output waveform.

A I |

B —

[ [ —

t=0 1 2 3 4 5 6
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14. 33‘8@3 a; ﬁ@'rsi éﬁ (ﬁ&TUT) a; ‘%{Q =0 mﬁ (gﬁaa) % ,'-‘—mr'ac o plER FYNETT YRS ESflents
TERICT & SIS foh S5UIT o o I HH TUSAT ST Tehell 2 | 2

Write the conditions for observing a rainbow. Show, by drawing suitable
diagrams, how one understands the formation of a rainbow.

15. @ § T A LCR IRUY ST 71 8 S 220 V 3 Teh IHEd] TERT o @id
TSI dAM L=80mH,C=50 yFAM R=60Q7%7 |

faffa Sifse
() ®ah T g e ufey § oA
(i)  IRHY 1 UEET O (Q) | 2

The figure shows a series LCR circuit connected to a variable frequency
220 V source with L = 80 mH, C = 50 uF and R = 60 Q.

Determine
(1) the source frequency which derives the circuit in resonance;

(i)  the quality factor (Q) of the circuit.

16. U S 2-5 x 108 m/s il R =mer @ wifirsp <t uichm o @1 ? | Ha
oG ¢ Sl qTaed 1 7 [T HIT | 2
An electron is revolving around the nucleus with a constant speed of
2.5 x 108 m/s. Find the de Broglie wavelength associated with it.
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17. T S, BB r, 2 of v T B omAw Q it d R e i
Hehrgl A S ol BT 1, (v, > 1) B, T 2Q 37rerw Reig 8, @1 S, qa1 S, @
ToRA ATt g, weler <l STYUTG 10 hifT | 9fg S, o fich Tom 4 a1g
TH W, K WEEdrsh ol qiead 9 femn 9w, a1 S, e | IS aret g,
T | T giEde g ?

A sphere S; of radius r; encloses a net charge Q. If there is another
concentric sphere Sy of radius r, (r, > r;) enclosing charge 2Q, find the
ratio of the electric flux through S; and Sy. How will the electric flux
through sphere S; change if a medium of dielectric constant K is
introduced in the space inside Sy in place of air ?

18. (i) THm-Igd I9E § WY UG <t SR hl gt T |
(i) < T 3Tg, fohmg fa-fom demrsti I @eM Iy (I; > Ig) & YehmI
99 & fofu, UAg fava & wad & &9 § YhmI-fog[q 9 & uitEda @i
T o fIT T T (M) SR |

) Define the term ‘threshold frequency’ as used in photoelectric
effect.

(ii))  Plot a graph showing the variation of photoelectric current as a
function of anode potential for two light beams having the same
frequency but different intensities I; and Iy (I > Io).
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19. (i)  Torelt TR bl GoHT &R’ UG hi UNWTST ST | ST« chiietcidpottsr s
FIT G 7 ?

(i) Treifera srfufsean & QM wma hifs
H+°H__ ~JH+ H
fem w8, m CH) = 2014102 u
m (CH) = 3-016049 u
m (;H) = 1-00783 u

1u =931-5 MeV/c? 3

(1) Define the term ‘mass defect’ of a nucleus. How is it related with
its binding energy ?

(i)  Determine the Q-value of the following reaction :
H+°H___~JH+ H
Given m (JH) =2-014102 u
m (iH) =3-:016049 u
m ((H) = 1-00783 u

1u = 931-5 MeV/c?

20. IS I i @ HieTEA W 9gd e GHI deh STdieTd Al @1 | i
T B W, IFeh afg afar 3 Ukl T & fh 3ad o In ae ardiey
FHET &, dATAS AT T BT AT 3T 8T |
(a) T THI I TSR BIF ol ITNT HiAT FTHhRp T GHAT SI1dT 2 2
(b) 39 6 S 1 qAT8 Tob AT T TGIH Ll § ?

(¢ 10 kHz 3Tgfd o T G foa (Hehd) 1 AL, 1 MHz g
$ ek TN HT Aiged & forw fmam S R} | 3o ud-Se @
T | 3
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Arnab was talking on his mobile to his friend for a lone i ewddiarsinag..
conversation was over, his sister Anita advised him that if his
conversation was of such a long duration, it would be better to talk
through a land line.

Answer the following questions :

(a)

(b)
(c)

(1)

(ii)

(1)

(i1)

(a)
(b)

(c)

Why is it considered harmful to use a mobile phone for a long
duration ?

Which values are reflected in the advice of his sister Anita ?

A message signal of frequency 10 kHz is superposed to modulate a
carrier wave of frequency 1 MHz. Determine the sidebands
produced.

o otaedt (Feaw et ofeen) #, T% SEgieH WA, T e
TN LT B T80 98 n — 4 T b IS &1 ST 8 | Biei shi
e 1 HINT |

BTSN TTY] H SoTrgid <hl SFratay shedl hl B35 5:3 x 107 m 7 |
n = 4 F& H 3Heh! = 3ma Hifs |

A hydrogen atom initially in the ground state absorbs a photon
which excites it to the n — 4 level. Determine the wavelength of the
photon.

The radius of innermost electron orbit of a hydrogen atom is
5-3 x 10711 m. Determine its radius in n = 4 orbit.

2ige foret ufenferent @ fopm wopm i g1 8 2
ufroer o uftgeftr fem o 3w g, foreft eiiss & ot greehil &
T T ITH iR |

ZITs foh U aTmedl diiee #, (1) dise % K d9 (i) INTES F AT,
gl &7 | Topell forg W, IFeehi &9 I B 7 |

AT

Tfireh 1 IfGh HA T SoF o Rk I (W) % oI, 3T i
A (1) % 98 A, T e ogerE B | e 1 g s
fazm, 3ueh wivflT gam & | w8 2

10
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(a)
(b)

(c)

How i 1 a4 lenoid ? =% ,,;)CBSE;
ow is a toroid different from a solenoid ? O 1 Compictc guicefor CBSE sindens

Use Ampere’s circuital law to obtain the magnetic field inside a
toroid.

Show that in an ideal toroid, the magnetic field (i) inside the toroid
and (ii) outside the toroid at any point in the open space is zero.

OR

. . . —
Derive an expression for the magnetic moment ( u ) of an electg)n

revolving around the nucleus in terms of its angular momentum (/ ).

What is the direction of the magnetic moment of the electron with respect

to its angular momentum ?

(a)

(b)

(a)

(b)

(a)

(b)

I, <forar ST Tgfad T §f deilisel Py G Py § oA o 7, 3R
39 YR Py ol UTid-31&1 P; sl qTRRG-31&7 & 6° IV SHIT 8 | 38 I
(0) % 3 Teift @ 180° aek uf@fia 8F &, Py & UIGTHA JehT™T <hl diiral
T qfad ol a3 & ol o % (1™ e |

P, 3 P, & o9 U U G0 Ueiliss Py 39 YR W1 91aT § foh Pg
uTid-318 Py § B IV 41T B | I Py, Py AT Py & 9TOTHa ()
ehTST ShI clieraTd shAST: I, I, AT Ig B, A hI01 6 3R P o 3° HH ol
T <hifere fomes fofe 1 = I = I,

Unpolarised light of intensity I, passes through two polaroids P4

and Py such that pass axis of Py makes an angle 6 with the pass
axis of P;. Plot a graph showing the variation of intensity of light
transmitted through Py as the angle 0 varies from zero to 180°.
A third polaroid Pg3 is placed between P; and Py with pass axis of
P53 making an angle § with that of Py. If I, Iy and I3 represent the
intensities of light transmitted by Py, Py and Pg3, determine the
values of angle 0 and 3 for which I; =1y = I3.
T Hol-Hag Thavh @i 9 frifta a6 forem W e TR
frefua foran Sman 2

y; =acos ot adl

Yo = a cos (ot + ¢),

STl ¢ & foreemoHt o S etk & | SIS foh 39 qUll o TSI
proT forelt fomg o aftorrell <ffsret =61 @M BT, 1 = 4 1, cos? ¢/2, &1
I, = a2

a8 q g formef safaeRtor % fog wrd e HiT |

11 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

. . G4 ,,,,CBSE:
Two monochromatic waves emanating from two' ‘éeia;e,.,_-,;,,,ﬂ,,fg,,m;},,,.m,,m,ﬂ,,,
have the displacements represented by

y, =acos ot and

Yo = a cos (ot + ¢),

where ¢ is the phase difference between the two displacements.
Show that the resultant intensity at a point due to their
superposition is given by I = 4 I, cos? ¢/2, where I, = a2.

Hence obtain the conditions for constructive and destructive
interference.

fopelt d.c. |1d o R & I3 v G § aofised § U Uiet i Srer
TR | UGS I STERE Hd GHT UHI § &iirek fag i g g 2
YT o U1 §9 ¥ AERE 8 9 1 99 w1 grm 2

oo 9T § Helg UG i |iFAfed id gu, UfFRR & uftwefi fem
AT=Ahd 9 i hd TH foRaT SITar § ?

A capacitor is connected in series to an ammeter across a d.c.
source. Why does the ammeter show a momentary deflection
during the charging of the capacitor ? What would be the deflection
when it is fully charged ?

How is the generalized form of Ampere’s circuital law obtained to
include the term due to displacement current ?

favaamdt (TefRmeR) fre fagra w snaifa 2, sg@ Sifve | 5,
(i) T TR I, (i) THTHH FTIEI-HIC STHA (HIETS) o R I qdl
(i) TTafres Bl @ 31 foegq-ates 9t (3.00.U%) & AHH (ATTH)
A 1, 39 FAT foman S & 2

favemmdt (uefRrmder) & freh WM #, afe R & AR A
&ThA T R 9 g Rl 3TR THEAE &9 § Feal ST, @ a- % T
R @ 39 TR 7 ghg < @1, fava yaumr & 9i@ad @l giH @ g
TS U 1T |

State the underlying principle of a potentiometer. Why is it
necessary to (i) use a long wire, (ii) have uniform area of

cross-section of the wire and (iii) use a driving cell whose emf is
taken to be greater than the emfs of the primary cells ?

In a potentiometer experiment, if the area of the cross-section of
the wire increases uniformly from one end to the other, draw a
graph showing how potential gradient would vary as the length of
the wire increases from one end.

12
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3@ # gufT MY AgHR Th GHaTg s ABC & <) ¥t e e e
Tl IMCW +6q AU —8q T T & | 39 s 1 Y1 ‘@’ & | 37 < &l b
SR 3 A T uftomr faggq-am & (§) afmror (wm) a9 i) foen & foe sees

ITH HIWT | 3
A

+6q - 8q
B a C
Two point charges + 6q and — 8q are placed at the vertices ‘B’ and ‘C’ of

an equilateral triangle ABC of side ‘a’ as given in the figure. Obtain the
expression for (i) the magnitude and (ii) the direction of the resultant
electric field at the vertex A due to these two charges.

A

+ 6q —8q
B a C

(a) Uk forg og ! fopel IV o€ o GIHA T@1 71 B, (9 1 a1 6
el IS n = nz/nl)ﬁ'{:f%awwﬁWﬁWﬁRl
TAT Ry B | &F hl gom e ot TGl qoe W 3fuaa o SR TRl <hl
foutl =1 Wil gerid g 9€q sl Tk adioreh Sidferee STH hIfT |
T4 Torell Taet iE o oY ‘Se-weRt 3 9T SINT |

(b) U IHANA OE 6 GHI Joai h! Fshdl AT 90 H s & | &
qg1el 1 U 1-55 § | F <l BIHE g 20 cm BH % foT @@ %

ge31 < Fehal a1 W 1d hIT | 5
arerat
13 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

2

fohe srqard grasi gm, o fom foreh seg o TR el e
T weh AmifoRa foRtoT oTR@ ST |

afe 38 ek g wif<w wfafers o= W sHar 7, @ IEehT STaE
FHAT % AU Ueh =Ioreh scud HIfTT |

foreft oTdarl gTasie o g1 oiEl 1 WihE gHAT H AMTHA 105 cm 7 |
T i ! BlRE gl gEL OF | 20 T 7 | Al Iaf=m ufdfers s W
AT &, T GLERIeh o HRUT ol IEHA H1d HINT |

A point object is placed in front of a double convex lens
(of refractive index n = n,/n, with respect to air) with its spherical
faces of radii of curvature Ry and Ry. Show the path of rays due to
refraction at first and subsequently at the second surface to obtain
the formation of the real image of the object.

Hence obtain the lens-maker’s formula for a thin lens.

A double convex lens having both faces of the same radius of

curvature has refractive index 1-55. Find out the radius of
curvature of the lens required to get the focal length of 20 cm.

OR
Draw a labelled ray diagram showing the image formation of a
distant object by a refracting telescope.
Deduce the expression for its magnifying power when the final
image is formed at infinity.

The sum of focal lengths of the two lenses of a refracting telescope
is 105 cm. The focal length of one lens is 20 times that of the other.
Determine the total magnification of the telescope when the final
image is formed at infinity.

forelt pn @ SIS & V - 1 Sfireqon &1 31833 e & forw ufuy
LT TR, I SANS (1) AU 998 § 8 qA1 (i) Iv=ieiseh
FE A 8 | 59 4 Wy Hiu f el s & owed (fftea)
JATTARTor 8 ITH fohu STa 8 37 3 Afyereron =i assy |

SeRTraTeh Hehal (Rmat) o Tq=a (fedawm) o foTu W, Bl S™IE

HTATIRT Rl Teh TR TNUY ARG g TS iU |

HAAT

14
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(c)

(d)

Ja=% .., CBSE

T n-p-n IR o AU afuy STR@ sAT3T, e Seciomapia ol
Iwfelyeh S=™ T & qT HUTEH-3NLR Ty yvaieises s&| 7 | §ey

T quig Hifse 76 gifee o smaw arest i 1fd @, Scass 9 (Ig),

IMYR gl (Ig) aA @IEsh 90 (Io) " sl 8 | s68 ey,

Ig = Ig + I &l cad HIRTT |

T Uiy 3@ g wse e foh gifvieet, yads it vifa Fa &

T 7 |

Draw the circuit arrangement for studying the V — I characteristics
of a p-n junction diode in (i) forward and (ii) reverse bias. Briefly
explain how the typical V — I characteristics of a diode are obtained
and draw these characteristics.

With the help of necessary circuit diagram explain the working of a
photo diode used for detecting optical signals.
OR

Draw the circuit diagram of an n-p-n transistor with emitter-base
junction forward biased and collector-base junction reverse biased.
Describe briefly how the motion of charge carriers in the transistor
constitutes the emitter current (Ig), the base current (Ig) and the

collector current (Ic). Hence deduce the relation Ig = Ig + I.

Explain with the help of circuit diagram how a transistor works as
an amplifier.

foreht TraeiER o Tt wa fgdioes Seforil 1 dued 61 e #i T
AN ¥ 3T I & HEo Th-GHL o S AU T8 7 |

TEHE S HRfARY & fagra w1 3gE HIfe st fgdias Hecht d
JicedT 1 TTATHh HSall H dleedl o A1 T & [T Th ST ITH

HIfT -

(i)  Tgcfloes Feclt qen wafies et § Hii hl 9631 * qgi §

(i)  nafhes qen gt Hefori # foga g/ & 9af 4 |

STIh Tl I ud (UTH) i o T IF &I IRheu T &1 3gT
HIfT |

AR CEBHT T Hol &9 % h1g ol Rl ffgy |

HAYAT

15 P.T.O.
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o1 1 v w8 A et 1 & e s T R 2 | g S

R By (F1) % g W Hifea () 2, ﬁ?&gﬂ@@aﬁqﬁ%mﬁw

W%l@@&ﬁﬁml%lw@ﬁva@%ﬁwwélwﬁ?ﬁ

318, B o g ° IRl & 3N g o AR & Aead g | Th TR, THATH

Jraehi &7 B, waa faemm 2, foaeht foon sg 1 goia 1e1 & wme=w 2 |

(a) Bg H NG faga-aes sa (3.T0.0%) ad fo=q 9 & ol & =i
Id HIT |

(b) g H Ifa foga g qen Iufedq grah &9 % HROT, B W T a7
o & 9T (W) den feen & fore e st 9" i |
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(a) Draw a schematic arrangement for winding of primary and
secondary coil in a transformer when the two coils are wound on
top of each other.

(b)  State the underlying principle of a transformer and obtain the
expression for the ratio of secondary to primary voltage in terms of
the

1) number of secondary and primary windings and
(i1))  primary and secondary currents.

(c) Write the main assumption involved in deriving the above
relations.

(d)  Write any two reasons due to which energy losses may occur in
actual transformers.

OR

A metallic rod of length [ and resistance R is rotated with a frequency v,
with one end hinged at the centre and the other end at the circumference
of a circular metallic ring of radius /, about an axis passing through the
centre and perpendicular to the plane of the ring. A constant and uniform
magnetic field B parallel to the axis is present everywhere.

(a)  Derive the expression for the induced emf and the current in the
rod.

(b)  Due to the presence of the current in the rod and of the magnetic
field, find the expression for the magnitude and direction of the
force acting on this rod.

(c) Hence obtain the expression for the power required to rotate the
rod.
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