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T 3397 :
(i) @5 FeT A & | 3T F97-97 § 7 26 FHT & /

(i) STYFH-7 35 YT & : GUS 37, TUS &, GUS &, GUS T 3N G5 T |

(i) @IS HTHE5 YHE Tdb H11 3FH & | TETHE Jo7 8, Jab 52 3HFH & |
GUE T H 12 J97 5, T% & 3 37% & | GV § 7 4 37% &7 % JeaTIRT J97
BN G@IETH3 Jo7 & J9h 5 3% 5 /

(iv) I97-99 § GHT W i3 lahcq 781 & | a9ifd, g bl aici Th Jo7 4, i1 37h]
JIc? U 97 H 3R i 371 dict @1 I3 7 Rk =TI YT 1997 T & |
98 Io1 7 379! 13T 7T 5T 7 G FacT TF FIT & HAT 8/

() &l HFTIFE F 3T [AEfcf@d Gifds [aarsl & gl &7 39917 #T G%d & -

c=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C

n,=4nx 107 Tm A~

g, =8-854 x 10712 C2N1 m2

1
4re
(o]

=9x 10° N m?2C?2

m, = 9-1 x 1073 kg

¢ 1 GeIHH = 1-675 x 1027 kg

I T GoIHH = 1-673 x 10727 kg

SRSl G&3T = 6-023 x 1023 ufd um 91

SieeaHH FHIdmeh = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

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

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

(iv)  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=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C

n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2N1m™

1

4re
o

=9 x10° N m? C2

m, = 9-1x 1073 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 10?3 per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qs A

SECTION A

1. T IR H it T hl g9™=dT =41 gidl & ?

Why does bluish colour predominate in a clear sky ?

2. TORJIYd &7 WW¢ 994 (98) 91 Fi T8l A & ?
Why do the electrostatic field lines not form closed loops ?

3. AP "9 A fohw g daw fafer 1 3w g ® 2

Which basic mode of communication is wused for telephonic
communication ?

4. Tt pecll & w@iwea’ g &I gRuw ST | 3HH1 TH.STE. (S.L) AEH
faRem |

Define the term ‘self-inductance’ of a coil. Write its S.1. unit.

5. uig < fret arR & fow @ fafim adi T, den T, W I - V i@ (%) o &
ZT T & | 39 g ATl B § k-1 9 gE & R 2 3R = 2

4 rr1

IT T,

V—

I -V graph for a metallic wire at two different temperatures, T, and T, is
as shown in the figure. Which of the two temperatures is lower and why ?

Ty

IT T,
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Qs d
SECTION B

6. TISSNA WA % TaeH H SWX JUN ol oW HH (IYAaW) qEIeEd w1 AH
afipfera AT | o7 e BEENA WA % W % fohd Wi (STaT,
99, qUSTHY) gl 2 2

Calculate the shortest wavelength in the Balmer series of hydrogen atom.

In which region (infra-red, visible, ultraviolet) of hydrogen spectrum does
this wavelength lie ?

7. 3@ # gufu v fagq ufuy St 8, o BE & fagd ware | 2 <6 feufa b,
fargati A o1 D o = fawa=R #1 7m, fr@s % FEmi % 3w 8 9«

Eﬁlii’lql 2
3Q E
F——WwW\» D
1V 717 %Rl
R
2Q
_—~ 3V
A i B | C
6V 4V

Use Kirchhoff’s rules to determine the potential difference between the
points A and D when no current flows in the arm BE of the electric
network shown in the figure.

3Q

F——WwW\» E D
R
2Q
_—~ 3V
A | |I C
[ B |I
6V 4V
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8. Uk UYh gEAcEl sHM % fAT 9l 125 cm AT 5 cm BIHE GRAT %
i &g fou mu ¥ | afe 3w geweslt @ 30 Smadw emar wed & B,
HAfYgeeh a0 AR o s= I gl F1d HT |

YT

forelt B¢ qLaall & 3figeash oid qo Afeht ! Bl gREl sHal: 150 cm o
5em & | M BAGH W g Toud aq3ll ol o@d % [0 giaRll i SAeed
A femt gt 2

Ife 38 el € 3 foraiiet @ B 100 m 3= @ (HMR) I <@ 9, di
ITHGTIH T R ST 7T e o fdfers i SHarg foha-t gt ?

You are given two converging lenses of focal lengths 1:25 cm and 5 cm to

design a compound microscope. If it is desired to have a magnification of

30, find out the separation between the objective and the eyepiece.

OR

A small telescope has an objective lens of focal length 150 ecm and
eyepiece of focal length 5 cm. What is the magnifying power of the

telescope for viewing distant objects in normal adjustment ?

If this telescope is used to view a 100 m tall tower 3 km away, what is the

height of the image of the tower formed by the objective lens ?

9. THERU ¥ Ugdl T Tgid Tehdl i I TG Hehdl H HIGAH oh STTaRhdl
fifaed & U, T SRehl o1 Seai@ HIfT |

Write two factors which justify the need of modulating a low frequency
signal into high frequencies before transmission.

10. TTSSISH T § Sd hig Soidgq Jaid STioid Tawel § ~JJan ol s1aeel §
GhAU KAl 7, A 3H TAd U Hrelg ¢ et auleed B o1 gitada g ?

9 3T T gfee & forw o fafem |

When an electron in hydrogen atom jumps from the third excited state to
the ground state, how would the de Broglie wavelength associated with
the electron change ? Justify your answer.

55/3/RU 6



Qg g
SECTION C

11.  x-378 o I, Wﬁmﬁwwwﬁﬁaﬁ)wﬁa%mw
2| ‘g Y G ‘m’ TAAH B Th H, v éﬁﬁweﬁaﬁq\a%@WXY
Wﬁs‘éruohl{ A HAT & Toh 3ok ATT-TTE, Freehid & B % ITfeR qun
36k TEAd, QM1 &1 QIS H @ | RO od §Y 3E HU b TEU-IY HI @
HIT | 38 HU GRI Fraehid & o G, Toh Faeht § qF 1 T3 gl o g
S5 TA HINT | 3

_)
A uniform magnetic field B is set up along the positive x-axis. A particle

of charge ‘" and mass ‘m’ moving with a velocity ;) enters the field at
the origin in X-Y plane such that it has velocity components both along
and perpendicular to the magnetic field _B) Trace, giving reason, the
trajectory followed by the particle. Find out the expression for the

distance moved by the particle along the magnetic field in one rotation.

12. (a) fou u ooft e #f.am. (LCR) ufe # fogqq & qon dieedt § el

&1 7 Futfa i |
R =400 Q

V =V sin (1000 t + ¢) —C=2uF

L0100
L =100 mH

(b) Uitefaa hifSe for 39 ufay ° gafia ¢ & @y foradl anfar =1 o
anfafr Genfer Sirer Se T3 aftaer w6t wifth TTones T (1) & 9T | 3

(a) Determine the value of phase difference between the current and
the voltage in the given series LCR circuit.

R =400 Q

V =V sin (1000 t + ¢) —C=2uF

L =100 mH
55/3/RU 7 P.T.O.



(b)  Calculate the value of the additional capacitor which may be joined
suitably to the capacitor C that would make the power factor of the
circuit unity.

13. UfRr & ufwefy fm & mushied &9 % fofu 2w fafee | sash 78w ®
=i HIfT 3R w&g § uib hife fop fowemam gm i sifyemon i, foredt
forgq uftay & forelt danfia o <Al @ sHENRE g9 i o gRT e gHesmn
ST Tehal 2 |
Write the expression for the generalized form of Ampere’s circuital law.
Discuss its significance and describe briefly how the concept of
displacement current is explained through charging/discharging of a
capacitor in an electric circuit.

14. EEIE % fAged o ST | I8 SIS foh hig avadt qumy qud ey | fora
ey § 8 g BT 8 | 3HY S o 3A9adH (99 1 goarad hifse |

Use Huygens’ principle to show how a plane wavefront propagates from a
denser to rarer medium. Hence verify Snell’s law of refraction.

15. 3@ H ST ¢ 9i@ey |, §41iE C, H1 fAuar=r a0 386 dhed Sl 1 7M1
gfeford hifTe | feam mem 8, A W fawa 90 V, C, = 20 uF, C, = 30 uF

Cy =15 pF.
A
Cy Co Cs =

Calculate the potential difference and the energy stored in the capacitor
C, in the circuit shown in the figure. Given potential at A is 90 V,
C;=20puF, C;=30puF and C4=15pF.

—] ] —

A Cy Cy Cs

16. e =T O AW gl & YA o7 qen fasnfa w1 & Sfiw ey w{a
HfT |
L, TS 1 T a1cieh, ‘B’ Toed-aes ad (3.09.T%.) o T SL.H. (d.c.) 9
YISl 2 | Ak B R T@d g, Arcieh (AR) i Eidet IGeh! TFeTs diF
AT L €1 TN, o Tse SIS foh 319aTg SFT W SR 99TE B |
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Find the relation between drift velocity and relaxation time of charge
carriers in a conductor.

A conductor of length L is connected to a d.c. source of emf ‘E’. If the
length of the conductor is tripled by stretching it, keeping ‘E’ constant,
explain how its drift velocity would be affected.

17. T i foh srygfad weerr fopefl diciizs @ 8o o o 99amq Rdeha:
gferd 8 gl el 8 |
(i) I, ordr 1 I TR fohell dioise P, T AMfGd 8ial & SEeh! Th
3T UICRigE P, % 9TE @1 A1 g Seept Tid-37&1 P, o WTHG-31&
THTR 8 | P, ol 341 319 H TR W@d gy, afe P, &l gHR ST, d
qIeisel P, A1 P, § YTOTHG Jehts1 <l disrrsti, shast: 1, do I, § =
gREE g 2
(i) I, qe L, doret o s= ey [aRay | 3

State clearly how an unpolarised light gets linearly polarised when
passed through a polaroid.

(1) Unpolarised light of intensity I is incident on a polaroid P; which
is kept near another polaroid P, whose pass axis is parallel to that
of P,. How will the intensities of light, I, and I,,, transmitted by the
polaroids P; and P, respectively, change on rotating P; without
disturbing P, ?

(11) Write the relation between the intensities I; and I,.

18. WISTH T i TRATYA HINT | FER H 391 HH Th (1) F FHF F1 @I
T R ?
1-5 MHz 3R 991 50 V 3T i Tk a1geh a0 &l 10 kHz 3Taf 61 forell

SATTshI TUT gRT HIgfard fohan a8 S&™ 50% 3T AIgeH 3c9d 8l & |

ST AIEIAd (A.M.) TUT o T QAT IcTH IR Sl ohl Gl T Tk
HIT |

Define modulation index. Why is its value kept, in practice, less than
one ?

A carrier wave of frequency 1'5 MHz and amplitude 50 V is modulated by
a sinusoidal wave of frequency 10 kHz producing 50% amplitude
modulation. Calculate the amplitude of the AM wave and frequencies of
the side bands produced.

55/3/RU 9 P.T.O.



19. (a)
(b)

(a)
(b)

20. (a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

T 5 & v srfiraefies o fafew |
T A3l JH & JUFHU o Hod o &9 § RIS ol o1 Th

M@ SH1ST | 39 g Hgeayul st i fafaw s g9 e (Im%) &
et ST Tehd |

Write three characteristic properties of nuclear force.

Draw a plot of potential energy of a pair of nucleons as a function
of their separation. Write two important conclusions that can be

drawn from the graph.

gehTel-foegd gure <t gftaer ® @ wrenfie steRe | Ufd et
&Y § qui AT |
&g # ==t KIS for 37 aeqon Y s, gehre & fagra g e
T & EH |

T
HIeHl % 3 G&F TUEHT T Ieoid hIfT e ITT BT
wehTel-foreglq Tefientor st Tefua st § fora S 2 |
39 TR ¥ (i) gaell ITgha e (i) Fedt fawa s amonsti i s
HIfST |

Describe briefly three experimentally observed features in the
phenomenon of photoelectric effect.

Discuss briefly how wave theory of light cannot explain these
features.
OR

Write the important properties of photons which are used to
establish Einstein’s photoelectric equation.

Use this equation to explain the concept of (i) threshold frequency
and (ii) stopping potential.

21. &l gUC T oM@ & P a1 Q 31 (ZRY) ! Tg=T | 39 g9 T e (g

& G o Y TcamE ol s978Y |

b D>

X
39 Uiy & FEUd 6 & e ged e (gR) &1 9M fafae qor 391 a6
Teiteh fafam |

55/3/RU
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Identify the gates P and Q shown in the figure. Write the truth table for

the combination of the gates shown.
A O—ﬁ . {>¢
Be A P 18 %

Name the equivalent gate representing this circuit and write its logic

symbol.

22. et ¥ 3. (C.E.) IfFeX yads &1 ufuy @ 18T | g6ehl HRIfAY i
Y T TI8 HIFT qAqT 30 Tt 6l (i) 9 AfeH, (ii) dleedl ofed & oy
e [ | 3
Draw a circuit diagram of a C.E. transistor amplifier. Briefly explain its

working and write the expression for (i) current gain, (ii) voltage gain of

the amplifier.

Que g
SECTION D

23. T T U@ § T gg A 1 9id 30 R H IR IoTs o 5-fea=
TIgd-T 1 Ige T T B T A1 | ThITH 98 St F9 W R v |
@ gaR TRl Il TERAT & U faees | 38 ARt Ik TSI @l S
A Jd TETH T8 Tg A1 AR ARGl 1 DL W IAA A HATS o €= Bl a5
T e |
frfefea gt & 3w G 4

(i)  WRa H = H fogq #9 gears 61 dieedr qo g fohat g 2

(i)  Aerehe 4 fopq It 1 89 39 i 8, 3T | Al + T,
(STt €T dieedl i ATavIhal gidl 8 | T ?

(i) w ELH. (d.c.) Tl & AW & I=IT (IgH) & I B
39T Bl Fehdl 8 ?

(iv) 379 SR § AW g TERIA @ T T e hIT |

55/3/RU 11 P.T.O.



24.

One morning an old man walked bare-foot to replace the fuse wire in kit
kat fitted with the power supply mains for his house. Suddenly he
screamed and collapsed on the floor. His wife cried loudly for help. His
neighbour’s son Anil heard the cries and rushed to the place with shoes
on. He took a wooden baton and used it to switch off the main supply.

Answer the following questions :
) What is the voltage and frequency of mains supply in India ?

(ii)) These days most of the electrical devices we use require a.c.
voltage. Why ?

(iii) Can a transformer be used to step up d.c. voltage ?

(iv)  Write two qualities displayed by Anil by his action.

g us g
SECTION E

AifeRd STR@ 1 TERAT ¥ fREt ot dect g (Teadier) o Hriwr
fogra qen wEfafy & wre A | 5898 () hanE sl (Bw) g &,
(ii) 7H <18 ShIS 1 FT Y B ?

forell grmTdt (eaardiex) & faw Sueht (i) & gunfear 9 (i) dieedr guTfear
ugi shi giwTer T | g ganfear § gig & dieedt GuUTiEdl 1 9@ STavE®
ERUE

HYAT

(a) ThE df o % weE 4 I U ERA A W@ R I ¢ g W
geh 89 B % e wh =i ahw w9 A, S - wed fem %
39 § fafew |
Tad R o % el o () % g @ 3Eh o b s, x W
fora, foret fog P W ghim &9 & fou =i sgeae Fifse, afe sw

a1 @ Togq am verted & @R |

55/3/RU 12



(b) T Hifoe T sm — \ad Fem @, Urer o giwefie frem = garere
(35U) ' T 7o,

-
if B.dl = pl

% &9 H Y Uk AT ST TRl &, &l 1 39 J53 § FIRL T arell
A G 7 | 5
Explain, using a labelled diagram, the principle and working of a moving

coil galvanometer. What is the function of (i) uniform radial magnetic
field, (i1) soft iron core ?

Define the terms (i) current sensitivity and (ii) voltage sensitivity of a
galvanometer. Why does increasing the current sensitivity not
necessarily increase voltage sensitivity ?

OR

(a)  Write, using Biot — Savart law, the expression for the magnetic
—> —> -
field B due to an element d/ carrying current I at a distance r

from it in a vector form.

Hence derive the expression for the magnetic field due to a current
carrying loop of radius R at a point P distant x from its centre
along the axis of the loop.

(b) Explain how Biot — Savart law enables one to express the Ampere’s
circuital law in the integral form, viz.,

> =
B.dl = pl

where I is the total current passing through the surface.
25. (a) T HAEEg A S; A S, I Thavll qll Icqd HA H SAfdehor Yot
a1 ® | 9 AU S, gRT Scud ol T e,
Y, = a cos ot qAT S, GNI Icu= fereeqTod,

Y, =acos (ot + ¢) 2l
fopelt forg R wftomft foreemst o Smam W foiw =osteh wTed <hifg 31
gIisy foh 39 fomg W ffor,

I = 4a® cos? ¢/2,@Tﬁ |
308 quIt qen formefl safashee o fog widery () serrfud ifse |

55/3/RU 13 P.T.O.



(b)

(a)

(b)

(a)

55/3/RU

i1 & fg-fort v o safaestor Thelt © o= avme B B, 919 () 9ia =3
Y TS &1 < ATT; (i) Thavll @ld o TAM T Iod JehT3 bl i for
ST 2

YT

IJET W T ARG T, TehII hl Tk w0 ‘PQ, &id & {57 ABC &
%ol AB W AT geRt Beteh AC @ il gt 8 | 39 foRtor o Amt @
@ HIfY | geITse fop

i+ Ze=/LA+ 25
&1 & qAT e HA: T sivr 9 Fiq v 1 &g = 8 |

B C
AMUA R0 % G fo=ra I & Ui ol 29+ o fau o IT%
(JTTH@) SIST | £ & o1 HH ~JdaH g o [T 3d (Wfaere) &1 Seoi@
HIf |

f5W < 0T (A) T OH A fo=e R0 (5, ) & TR B I 7@€
T &g o U0 & JUGdih (u) qAT L A & 9 TFa-y 9T it |
34 TSH RIUT A ST A9 60° B9 o U 3T9erd=Tes 1 JH Iied shifve |

Consider two coherent sources S; and S, producing monochromatic

waves to produce interference pattern. Let the displacement of the
wave produced by S; be given by

Y, =acos ot
and the displacement by S, be

Y, = a cos (ot + ¢).

14



Find out the expression for the amplitude of the resultant
displacement at a point and show that the intensity at that point
will be
I = 4a2 cos? /2.

Hence establish the conditions for constructive and destructive
interference.

(b)  What is the effect on the interference fringes in Young’s double slit
experiment when (i) the width of the source slit is increased;

(i1) the monochromatic source is replaced by a source of white
light ?

OR

(a) A ray ‘PQ of light is incident on the face AB of a glass prism ABC
(as shown in the figure) and emerges out of the face AC. Trace the
path of the ray. Show that

i+ /Ze=/A+ /5

where & and e denote the angle of deviation and angle of
emergence respectively.

B C

Plot a graph showing the variation of the angle of deviation as a
function of angle of incidence. State the condition under which £ &

is minimum.

(b)  Find out the relation between the refractive index (u) of the glass
prism and £ A for the case when the angle of prism (A) is equal to
the angle of minimum deviation (3,,). Hence obtain the value of the
refractive index for angle of prism A = 60°.

55/3/RU 15 P.T.O.



26. (a)
(b)
(a)
(b)
(a)
(b)
(a)
(b)

55/3/RU

foga woe @ qitdTfya hifT | 39eht TE.eTE. (S.1.) Wk fafaw |
“feorAgfash § a1 faw forell off R 1 WIse (M) % Fad
Is31 o T HcF 2 |7 Th SUYh 3G ohl TEHIAT § 39 U i g
HIT |
M3 @ fom & 3w grt fag il fob weranm smafsa el wm
(@) & i forgd-& 1 7H I FAr R |

arera
forell TuTr ufgeht (wie) @i § gfea oo & fou oo =gea
HIfre | za@ foret fagq-a & ol wvca & fofe =9 e i |
U €9 H AENRM Teh UK ISl (W) UM i Th 3T gaaq
(S Tt YR &) SRR "uTie % g | e w7 | 98 guise
6 3@ Taem o gfad ot 1 O I § 31EfNa (Tshe) i |
Giad So1l & TF & HA gAT |

Define electric flux. Write its S.I. unit.

“Gauss’s law in electrostatics is true for any closed surface, no
matter what its shape or size is.” Justify this statement with the
help of a suitable example.

Use Gauss’s law to prove that the electric field inside a uniformly
charged spherical shell is zero.

OR

Derive the expression for the energy stored in a parallel plate
capacitor. Hence obtain the expression for the energy density of the
electric field.

A fully charged parallel plate capacitor is connected across an
uncharged identical capacitor. Show that the energy stored in
the combination is less than that stored initially in the single
capacitor.

16



MARKING SCHEME
SET 55/1/RU

Q. No. Expected Answer / Value Points Marks | Total
Marks
Section A
Setl, Q1 | Self inductance of the coil is numerically equal to magnetic flux linked with it | %
ggggi when unit current flows through it. / Self inductance is numerically equal to
' induced emf in the coil when rate of change of current is unity.
Unit- Henry or / volt—second/ ampere / weber ampere™ Yo .
22:12' 83 Scattering of the blue colour is maximum due to its shorter wavelength / As
Set 3’Q1 per Rayleigh scattering law, the amount of scattering varies inversely with the | ¢
’ fourth power of wavelength.
1
Set,Q3 | T )
gg: ggg Since slope( = m) of Ty is greater / Resistance of the wire at Ty is | 1
’ lower.
1
Setl, Q4 | Point to Point communication mode 1
Set 2,Q2 1
Set 3,Q3
25:12’ 8? Due to conservative nature of electric field / These lines start from the 1 1
Set 3’Q2 positive charges and terminate at the negative charges.
’ Alternatively,
There are two kinds of electric charges (positive and negative) (which acts as
the ‘source” and ‘sink’ for the electric field lines.)
Section B
Setl, Q6
Set 2,08 Formula for Energy Ya
Set 3’Q10 Formula for de-Broglieg wavelength Yo
’ Calculation Y
Effect on wavelength Ya
_h_h
P 2mK &
Ay Ka
A4 K, "
1
But Kn(z _ETL) [e ¢ F
A1 1
Hence , 7.~ 16 Y,
)i _ 1
7 Y%
A4 = 411 l1.e /14, > /11
Page 1 of 16 Final draft 17/03/15 04:30p.m.




Alternatively
1 h B A
n p‘l‘l B mvn 1/2

. . 1
Velocity of electron in n™ state w, « -

Yo

A X— s~ lxn
i Y2
Ay ny 4

”A_l_n_l_I 1/2

Setl, Q7
Set 2,06 Any two Factors 1+1

Set 3,Q9

1. Size of the antenna or aerial or (L ~ %)
2. Increase in effective power radiated by an Antenna ( OR 1+1

2
Power radiated « Gl) )

3. To minimize mixing of signals from different transmitters
(Any two )

Setl, Q8 : - -
Set 2,Q9 Labeling of current in different branches of the circuit Ya

Set 3,Q7 Calculation 1
Result ,

zoé e Y

6V 3 ' 4V

VAAAA
"

o |

According to Kirchoff’s Junction law at B 1
3= 101 + iy ~iz=1I

(As 1,=0 (given))

Applying second law to loop AFEB

i3 X2+ i3 X3+ LR =1+3+6 Yy

Liz=1;, =2A

From A to D along AFD . Vup = 2i3 — 1+ 3 X i; Y
=A4-1+6)V
=9V
[Alternatively, if the student determine value of Vap by finding the value of
R, award full marks.]
[ Note: If the student just writes Kirchoff’s rules, award %2 mark]

2
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Setl, Q9

Formula for magnification

Yo

Set 2,Q10 Sd | '
Set 3,08 Substitution and Calculation 1
Result Yo
M = mo X me
-7 (+7)
fo fe 7
~ 30 = L (1 + 25)
ST 125 5 ”
30 x1.25=1L x6 o
L=5 %125
= 6.25cm Y2
2
OR
Formula for magnification Ya
Calculation & Result Yo
Angular magnification Yo
Height of image Yo
ok
150fe Yo
“M=-—=30
For objective lens, 1_1=2
Vo Uo fo
1 1 1
v, 15 3000
_ 3000 Y
° 1999
hi _ Vo
h’O B uO
15 1/2
h; = 100><3x103 05m
Alternatively,
Angular size of the object= 1% radian = — radian Ya
%xlOOO 30
=~ Angular size of image= (5 X 30) radian = 1 radian 1y
. . _ 5 .
=~ Height of image=1 x (E) m = 0.05m 1 ,
Setl, Q10
Set 2,Q7 Formula 1
Set 3,06 Substitution of correct value in formula Yo
Value of 4 Y2

Region of wavelength

Y2

1_ 1 1
z B R (n12 nzz)
For shortest wavelength in Balmer series
n =2 Mn,=»

Yo
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% G - é) Yy

4
A = 36404°
“R =109 x 10’m™*

=

Yo
[Note: Since the value of R is not given, award full marks to the candidate if
he writes A = %]

It will lie in Ultra Violet region Y,
(Give ¥2 mark if the student just writes, visible region)

Section C

Setl, Q11 . . .
Set 2,018 Formula for net capacitance and its calculation Yo+

Set 3,Q15 Calculation for net charge Yo
Formula and calculation for P.d Yo
Formula and calculation for energy stored Yo+

. 1 1 1 1
N 1tan = - -
et Capacitance , cT o + . + - v,

1 1 1

.3
Net Charge on Capacitors
q=CV
_20 -6
=5 xX107° %90 C
=600 x 107°C
=600 u C (0.6 mC) Yo
~ P.d across C, = Ci
2
_ 600 X 10°°

~ 30 x10°°

Yo
=20V

Energy stored in capacitoracross C, = %CZVZ2 s

1
ZEXSOX10_6X4OO

=6x1073] (= 6m)) Ya

Setl, Q12 — :
Set 2,019 Derivation of the Relation 2

Set 3,Q16 Effect on drift velocity 1

There being a random distribution, in the velocities of the charge carriers,
their average velocity can be taken to be zero.
We have, F = ma = e Fg (Fe =electric field)

eFg

L= —
m 1
If 1 is the average time between collisions (called ‘relaxation time’) 72

Ya

Ya
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eFypt 7
Vg =

m

Now , Fg =

, = For given E, the field becomes 21d when the length is
distance 3

)
made 3 times. Hence, v;(New) = gvd

_Va Y
o le = ?
[ Note: If explained by any other appropriate method award 1 mark for the
explanation] 3
Setl, Q13 ) . .
Set 2,020 Explanation of Polarization through polarizer 1
Set 3,Ql7 Variation in 1 and I, 1
’ Relation between I; and I, 1
Let unpolarized light be incident on a polaroid,; its electric vectors, oscillating
in a direction perpendicular to that of the alignment of the molecules in the 1
polaroid, are able to pass through it while the component of light along the
aligned molecules gets blocked. Hence the light gets linearly polarised.
[ Note : If student gives labelled diagram, award full marks.]
I, will remain unaffected whereas I, will decrease from maximum (=1,/2) to 1
zero of the incident light. (I1 = %")
L=licos’® [ 1,=(lo/2)cos? 0 1
3
Set1, Q14 Definition of Modulation index 1
Set 2,Q21 Reason Yo
Set 3,Q18 Calculation of USB and LSB Yo +%
Amplitude of AM Yo
The ratio of amplitude of modulating signal (En) and amplitude of carrier 1

wave (Ec) is called modulating index.
[ Note: Also accept if only the formula (u = i—m) IS given]

To avoid /minimize distortion: 1%
Given:
fc=1.5 M Hz
fn=10 kHz =0.01 MHz
.o —_— Em
B ‘Ll = EC
50 E,
100 50
E,=25V Ya
USB frequency =f.+ f,
=(1.5+0.01)MHz
=1.51 MHz Yo

LSB frequency= f.-fr,
=(1.5-0.01)MHz
=1.49 MHz Y2 3
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Setl, Q15
Set 2,022 Trajectory of particle 1

Set 3,011 Reason /explanation
Expression for distance travelled 1

-

Trajectory will be a helix

radius

Explanation/Reason

The particle will describe a circle in the y-z plane, due to the component, v,
of its velocity. It also moves along the x-axis (parallel to the field), due to the
component «, of its velocity. Hence its trajectory would be helical.

Distance moved along the magnetic field in one rotation
X=vyX T

T_an Y,

_Bq
2mmyy, 1

Bq

X =

Setl, Q16 -
Set 2,Q14 (a) Value of phase difference 2

Set 3,012 (b) Value of additional Capacitance 1

(@) In LCR circuit

L 1
XL—XCZW ~wl
R R Ya

tang =

Now X; = wL = (1000 x 100 x 10_3)9
=100 Q i

1 1
and Xe =L = (=)o
wC 1000%x2x1076

~Xe=5000Q
Ys

) _500-100 _
~lang = 400

tang =1
@ = 45° Y
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(b) Power Factor
When power factor=1, we have X, =X¢

1
~ X = =100Q
¢ we

This gives C' = ﬁ = 10uF
We , therefore, need to add a capacitor of capacitance (10-2)pF=8pF in
parallel with the given capacitor.

Alternatively,
Let addition capacitance C; be connected

Yo

Yo

1
X; =
© 7100002+ C;) x 10-¢ .
1 2
~ 100 =
1000(2 + C;) x 10-¢
~24+C; =10 i
C1 = 8 ‘LlF
3
Setl, Q17
Set 2,Q15 Generalized form of Ampere’s Circuital law 1
Set 3,Q13 Significance 1
Explanation 1
Generalized form of Ampere Circuital law:
—— do 1
B. dl =y, (IC + & E)
It signifies that the source of magnetic field is not just due to the conduction
electric current(ic) due to flow of charge but also due to the time rate of | 1
change of electric field called displacement current .
During charging and discharging of a capacitor the electric field between the
plates will change so there will be a change of electric flux (displacement | 1
current) between the plates. 3
Setl, Q18 .
Set 2 816 Labelled Diagram 1
Set 3,Q14 Verification of Snell’s law 2

Incident wavefront

Medium 1

Felracted wavelront

In A ABC
BC vyt v,

AC —AC

sini =
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In A CEA

sinr =

AE_vzt
AC — AC
osini BC vt vy
sint AE vt v,

Yo

Y= Z
=< Y
Ha v,
e h
H1 U2
. sini i
“sinr Uq
of fy sinr = pysini ------- It is Snell’s law. Yo
3
Setl, Q19
Set 2,017 Name of Gates P and Q Yo+ Y2
Set 3,021 Trut.h Table 1
Equivalent Gate Ya
Logic symbol of equivalent Gate Y2
Gate P : AND .
Gate Q: NOT /2
Ya
Truth table
Input
A B X Y L
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 0
Equivalent Gate: NAND 1
® Yo
.
3
Labeled Circuit diagram 1
2312’ 8?1) Working of Amplifier 1
' Expression for voltage gain Y2
Set 3,Q22 : .
Expression for current gain Y
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-IL_ {|E:’ 11
< Re
SR
Vr:r: 1
The input signal, connected between the emitter and base, along with the
forward bias, causes corresponding large changes in output voltage across R.
Current gain 1
AL
:Bac - AIB
Yo
Voltage gain
AV,
Veain = AV, A
3
Setl, Q21 . i
Set 2 812 Three characteristic properties Yo+ Yo+ Y
Set 3,Q19 Graph for potential energy Y2
’ Two conclusions Yo+ Y
(a) Characteristic properties of Nuclear force
i) Short range force
i) Saturation forces .
iii) Very Strong force /"’1 .
iv) Charge independent MECaRC
(Any Three)
(b)
3
||
-] |
E ]
f—"
F
IV
r, | 2 3
r ()
Conclusions
)] Nuclear force is attractive for distance larger than r,
i) Nuclear force is repulsive if two nucleons are separated by
distance less than r, Yy + 1
iii) Nuclear force decreases very rapidly forr > r,
iv) Potential energy is minimum at rO/ Equilibrium position
(any two) 3
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t1, Q22 ) .
ggt 2 813 (@) Three experimental observations Yo +YotY5
Set 3’Q20 (b) Failure of wave theory 1%

(@) 1. There is no emission of photoelectrons i.e. no current if the frequency
of the incident radiation is below a certain minimum value however large may
be the intensity of the light.

2 The current varies directly with the intensity of the incident radiation.

3.The current becomes zero at a certain value of negative potential, applied at

the anode , this is known as stopping potential. Yo+
4. The value of stopping potential increases with the increase in the frequency | %2 +
of the incident radiation. Yo

5.Maximum kinetic energy of the photo electrons does not depend upon
intensity of light..

6.Maximum Kkinetic energy of photoelectron increases with the frequency of
the incident radiation.

7.The process of photoelectric emission is instantaneous.

(Any three)

(b) It fails to explain why

1.The photo electric emmission is instantaneous.
2.There exists a threshold frequency for a given metal. 1%
3.The maximim KE of photoelectrons is independent of the intensity of 3
incident radiation.

OR
(a) Two properties of photon Yo+ Y
(b) Eienstein equation 1
Explanation of threshold frequency Ya
Stopping potential Ya

(a)
i) The energy of a photon is hv
i)Each photon is completely absorbed by a single electron. Yo+ e
(b) Ex=hv-W
Alternatively, hv = hv, + %mvmax2 or hv = hyy + eV,
orE, =h(v—-v,)
(Any one)

I.  When Incident frequency < Threshold frequency, there will be no
emission of electrons. Hence , frequency of incident radiation should

w &
be greater than threshold frequency. (Vo = ;)

ii. Atv=vy,E,=¢el,=0
V, is called stopping potential. Yo 3
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Section D

Setl, Q23 Value of voltage and frequency in India Yo +Y5
Set 2,023 . X
Set 3.023 Reason of A.C being used more o
’ Use of transformer with D.C Yo
Two qualities of Anil 1+1
Q) voltage = 220 V 1
frequency = 50 Hz VA
(i) a) It can be stepped up / stepped down Y
b)It can be converted into d.c 2
c)Line losses can be minimised
(any one) ”
(iii)  No
(iv)  Helping / Brave / Kind / Knowledge about AC or DC / Knowledge | 141
about insulator & conductors/ Awareness about safety precautions.
(any two) 3
Section E
Setl, Q24 - : .
Set 2 825 (a) Definition of electric flux and unit 1+%
Set 3’Q26 Justification 1%
’ (b) Proof 1+1
a) Total number of electric lines of force passing perpendicular through a 1
given surface.
Unit — newton m? / coulomb (or VV-m) Y
According to Gauss theorem, the electric flux through a closed surface 1y

depends only on the net charge enclosed by the surface and not upon the
shape or size of the surface.

For any closed arbitrary slope of the surface enclosing a charge the
outward flux is the same as that due to a spherical Gaussian surface 1
enclosing the same charge.
Justification: This is due to the fact
(i) electric field is radial and
GDmedmnmﬁddExgg
b)
Gaussian

Surface charge girface
density o

~According to Gauss theorem
= _ i _

GPE.AS = o

(~~charge inside the shell is zero.)

~E.dS=0 ButdS=0 1+1 |°

~E=0
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OR

(a) Derivation for energy stored
Derivation for energy density
(b) Required Proof

-

(@)
dU = dw = [Vdq Y
q
_ q
= '[0 Edq A
1q?|"
1gq 1,
U= E ?OT ECV 1
. _ Energy _ 1cVv? )
Ener?ly Density U = Volume — 2 A4
5 Ccv?
U=
A.d p
But € =~%~and V = Ed
1
U= ESOEZ )
(b) Energy before connecting 1,
1
U == E C1V12
After connecting
Common potential = £392 o
c1+Cy
— 61V
- C1+C2
Energy Stored U’ = (¢, + ¢;) 22
gy =3 (¢1+c2) (1t0y)?
, 1 c®v? Y
N 2 (Cl + Cz)
_1 G
T2 (c1+c3)
~U' <U 1
5
Setl, Q25
Set 2,Q26 Labelled diagram 1
Set 3,024 Principle and working Y+1
Function of radial magnetic field and soft iron core % + %
Current sensitivity Ya
Voltage sensitivity Y2
Explanation Ya
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Scale

Pointer—» Permanent magnet

7
|"’
| M

\ core '

\
Uniform radial
magnetic field

Principle : “Whenever a current carrying coil is placed in magnetic field, it Y,
experiences a deflecting torque.”

Working: When current is passed through a coil , free to rotate in a magnetic
field , a deflecting torque (=NiABsin@) act on it. The coil starts to rotate . The v,
rotation of coil is opposed, by spring S, by providing a restoring torque
(=Kd®). When the two torque becomes equal , coil comes to rest.

~ NIAB = K¢
) .
l=m ,HenCGLD(¢ 1
Functions of (1) Radial field ; It keeps magnetic field lines normal Yo

to the area vector of the coil
(2) Soft iron core; It increases the strength of magnetic field. | Y2

1
Current sensitivity = deflection per unit current / (% = NTAB) &
-, = H M ¢ NAB ]/2

Voltage sensitivity : deflection per unit voltage/ S

If N— 2N, then by increasing number of turns, current sensitivity increases | ¥
but voltage sensitivity remains same because resistance increases

proportionally. 5
OR
(a) Expression for vector form of Biot-Savart law 1
Expression for magnetic field due to loop 3
(b) Biot-Savart law and Ampere’s Circuital law 1
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(a) Biot-Savart law in vector form
== Uy , [(dixF
a8 =521 (%3)

r3

Magnetic field on the axis of a circular current loop

b
dl?_\r 1 )
5 )
IT (g B %H_}X
ll x P dB,
{

The net magnetic field is along the x-axis only.

Net contribution along X-axis

B = decosH
Uo T]dl X 7|
“dB = ——
4t 13

X r2 — x2+ R2

Idl
oo dB = ‘u—o—
41 (x2 + R?)

'B_f,uo 1dl 9
“B= | T B .cos

R
Y00 = Gy reyn
B ],uo R 1dl
~ ] 4m(x2 + R2)3/2

_Ho IR Jdl
T in(E + RO

fdl=2‘rtR

_Ho I R?
T2 G+ R
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(b) Biot-Savart law can be expressed as Ampere’s circuital law by
considering the surface to be made up a large number of loops. The sum of
the tangential components of the magnetic field multiplied by the length of all
such elements, gives the result

fﬁ.a’= IU()I 1

Alternatively ,
Ampere Circuital law and Biot-Savart law , both relate the magnetic field and

the current , and both express the same physical consequences of a steady

current.
5
Setl, Q26
Set 2,024 (a) Expression for the Amplitude and the conditions 3
Set 3,025 (b) Effect on Interference fringes 1+1
(@) The resultant displacement will be
y=%i+ 7 v
= a|cos wt + cos(wt + ¢)]
= 2a cos%cos (a)t + %) 1
The amplitude of the resultant displacement is A = 2a cos% A
. ; 2 _ 4.2 2 ¢
~ Intensity A° = 4a“cos 5y 1,
If &= 0,+2m,t4m, ..... the intensity will be maximum. i.e A
¢ = 2nm
=nAwheren=1,2, 3..
Hence interference will be constructive.
Y2
If & = +m,+3m,+5m, ....., the intensity will be zero, i.e
d=0Cn+Dm
=(2n+1) % where n=1, 2, 3 ..
Hence interference will be destructive.
(b)(i)Pattern will become less and less sharp. 1
(i) At the centre there will be white fringe followed by red colour 1
fringes on either side. 5

OR
(a) Diagram 1
Mathematical Proof 1%
Graph for & 1
Conditions )
(b) Relation to p Y2
Value of pu Y2
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(a)
1
In the quadrilateral AQNR at Q and R, two of the angles are right
angles.
Therefore , the sum of the other angles of the quadrilateral is 180°
2A+ £QNR = 180° 1,
From the triangle QNR ,
r+ 1, + 2QNR = 180°
Comparing these two equations
n+nrn=A4
The total deviation & is the sum of the deviations at the two faces
§=0—-r)+ (e— 1) Y%
ie.5=1+e— (r;+ ry)
d=1+e—A
S+A=1+¢e Yo
60"
: . 1
? L R e
30° | - oy :
o° 20° 140.1 60" e 80"
Angle of incidence (i)
8 will be minimum for 1= e Y
(b)
. (A+ 6,
_ S T2 _sinA A
W= = =g 2c0s3 Y,
sin= sin
If A =60°
u=2cos30 = V3
1/2 5
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