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(v) S8l 3FTIF §l, MY [FElaad Yifas [Aadriesl & qr1 &1 STIT F Ghd 8 -

c=3x10% m/s
h=663x103%*Js
e=16x10"9C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2N1 m™
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=9x10° N m? C2

gl bl godd ™ = 9-1 x 103! kg

=[¢IH 1 GIHH = 1-675 x 1027 kg
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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

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2N1 m™

1
4n80

=9x10°Nm?2(C?2

Mass of electron = 9-1 x 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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Qus A
SECTION A

1. e Sl @1 % 3Ufad TRt sl ATel YeRTel 9 SiedTiud s fean Sy, @t i
% fi50 o1 —~dan fo=re s fore yehr aftafaa grm 2 r T | 1

How does the angle of minimum deviation of a glass prism vary, if the
incident violet light is replaced by red light ? Give reason.

2. 39 uitwed &1 AW fafay S fora-grachi fafeon i aaten yefd i g@iid
2 | 1

Name the phenomenon which shows the quantum nature of
electromagnetic radiation.

3. & R H yargd g 1 H faf@ €9 @ 3fg & @ 8, @ 919 % ao™i
13 2°® gfq et i fogm = g 2 1

(O
e !

What is the direction of induced currents in metal rings 1 and 2 when

v

current I in the wire is increasing steadily ?

(O
e !

v

4.  x-318 % ITICY T=ROT A Tt ohet foq-graehi aaT o foggq 3R Freehi
& Fiew foba Temmati # g &id 8 2 1

In which directions do the electric and magnetic field vectors oscillate in
an electromagnetic wave propagating along the x-axis ?
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5. HHH oFs 3 gEE B & s o did o qr Sofishe o waifora 8 | g
T g 1 YaTied S T8 2 | A1 IR Ak qed g 2 U I g
it | 1

Nichrome and copper wires of same length and same radius are
connected in series. Current I is passed through them. Which wire gets
heated up more ? Justify your answer.

Qs d
SECTION B

6. (a)TIrht graeh, 3R (b) faga-grae s9H & Tt S uqrd & @ o fafew | 2

Write two properties of a material suitable for making (a) a permanent
magnet, and (b) an electromagnet.

7.  THA R foada oR fg ot safasetor w6 foe e 9ed Eife | ofa: 389 TR
TR HR fada Tedi & o= @ 3=/ 1 Ioei@ HIT | 2

HYAT

Agford JehTe fopell diciise Py € 9T & | 99 I8 gfod Yo g fpet 3=
qINise P, ¥ TSRAT B AAT A1G Py, I IE-39& P; o TH-31& § 0 IV ST 3,
TS Py ¥ TG a0l i Yehrel g1 o T07T =4sieh TTRaT | 79 0 1 HH 0 § 2
& o9 forerer star B, digar ° oo w1 2w o fo amw difew 2
Draw the intensity pattern for single slit diffraction and double slit

interference. Hence, state two differences between interference and
diffraction patterns.

OR

Unpolarised light is passed through a polaroid Py. When this polarised
beam passes through another polaroid Py and if the pass axis of P9 makes
angle 6 with the pass axis of Py, then write the expression for the
polarised beam passing through Py. Draw a plot showing the variation of

intensity when 6 varies from 0 to 2m.
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8.  Torht I<ht = T @ waifora foreft ganfy § TRl 79w 9 is gm0 =1 JaTted
T8 Bt 2 =iy SE guie o1 AERE st st Fuafih s gne efies
g JaTted Bl 8 | S iy | 2

Why does current in a steady state not flow in a capacitor connected
across a battery ? However momentary current does flow during charging
or discharging of the capacitor. Explain.

9. TSN WA hl <[IdH T HoAl — 136 eV 7 | I g FIHA FoAl &R
—151 eV ¥ — 3-4 eV W HhHUl HdT &, 1 Icdtoid TUerHl @M Sl aIee
ufepfera IS 3R grege Waen &t 3| aoft &1 9m fafer Sem =g
grafed 7 | 2

The ground state energy of hydrogen atom is — 13:6 eV. If an electron
makes a transition from an energy level — 1-51 eV to — 3-4 eV, calculate
the wavelength of the spectral line emitted and name the series of

hydrogen spectrum to which it belongs.

10. 39 feufa 1 sma hifsre fd fogq ot grashi & afewn i sufefa o fafim
et ¥ TfqHE STEfd o w1 Iu o) oy = 9 faam tafsE o
& ¥ o e fopam ST B | 2

Find the condition under which the charged particles moving with
different speeds in the presence of electric and magnetic field vectors can
be used to select charged particles of a particular speed.

T us |
SECTION C

11. (a) 589 nm TUICE I I THAUH Tk a1g H Tohdl] A o I3 T MU
BT ® | ARG SIA &1 w = 1-33 @, A GUEfdd b hl qUIeed, g
3R =1 Fa HIT |

(b) 1-55 9ddTh o hid H his IWINA @ s9@&T1 T 2 TrEes et
hAR! ! THAT AT FUH 7 | AlG 30 @8 1 Hihd gl 20 cm @, T
ST dshdl ST F1d il | 3
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(a)  Monochromatic light of wavelength 589 nm is incident from air on
a water surface. If u for water is 1:33, find the wavelength,
frequency and speed of the refracted light.

(b) A double convex lens is made of a glass of refractive index 1-55,
with both faces of the same radius of curvature. Find the radius of
curvature required, if the focal length is 20 cm.

12.  FUSHE & A % oiF A Sehed hl TR fAfgy | whgal w fowed
8% o el g qRATICeRIs, SHeh! FaTgal EHM &, % I SThed %
foTe =t Seua I | 3

HYAT

forelt el o Tatehea <t aftwmt fafge | freht faggq-ate® & (emf) & @@
U GG W L H Eiad il o ol s3isTeh ITod <hiforu | 3

Define mutual inductance between a pair of coils. Derive an expression
for the mutual inductance of two long coaxial solenoids of same length
wound one over the other.

OR

Define self-inductance of a coil. Obtain the expression for the energy
stored in an inductor L connected across a source of emf.

13. (a) et it @ &1 *rfer fagma fafau |
(b) Toreft wfex g o, oTi@ o ST 3R, hilg R 3R S A gft [; W

T forg ITd BT 2 |
R S
G
!
A . B
|
1T\

gy S = ured # fopelt s1Td wiiliy X ol §AIfSa 6 W 316 T
g @ I, R B 8 | [y, Iy 3RS % 91 § X & [ §F o
T | 3
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(a)  Write the principle of working of a metre bridge.

(b)  In a metre bridge, the balance point is found at a distance /; with

resistances R and S as shown in the figure.

R S

—
S——

An unknown resistance X is now connected in parallel to the
resistance S and the balance point is found at a distance /9. Obtain

a formula for X in terms of /4, /9 and S.

14. (a) 3WAMSS Icasis @ # n-p-n TIER Jaege 1 giUY R@ ST |

(b) 38 YaY® I dleedl AR & [T =oeh Fodd HINT 3T 37d: I8
T31TsT fon fria aleear bl sharl fHaw dieear & faadid 8 | 3

(a) Draw the circuit diagram of an n-p-n transistor amplifier in

common emitter configuration.

(b)  Derive an expression for voltage gain of the amplifier and hence
show that the output voltage is in opposite phase with the input

voltage.

55/3 8
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15. (2 fou mu vfodies & fodi W oy fawarm &1 oiafda 0 = ufa
ThUE 3cqd ST 9 A B T | AUIH faveaTR # fRE Uik gm
gierd e T 2

(b) euT TN I H, fre g % <fiadl ¥ s W A i 4 Q w1 T
gferieges FAIa fohaT 7211 B | Eid 1 3TTaie Jfalg 2 Q IR fagq-aes
T (emf) 12 V& | diceHieX 3T UHIE o TTSITeh Uiehiold shiftalg | 3

V)
N\

|
12V]'2Q

VWV
R=4Q

(a)  The potential difference applied across a given resistor is altered so
that the heat produced per second increases by a factor of 9. By
what factor does the applied potential difference change ?

(b) In the figure shown, an ammeter A and a resistor of 4 Q are
connected to the terminals of the source. The emf of the source is

12 V having an internal resistance of 2 Q. Calculate the voltmeter

and ammeter readings.

R=40Q

16. Torel TUhIRd HIR EEAT 1 sdieh M@ @iy | HHfdfed § J&s &

1 fafEu 3
(a) Ufvw
(b) =
(c) i
55/3 9 P.T.O.

Get More Learning Materials Here : & m @&\ www.studentbro.in



Draw a block diagram of a generalized communication system. Write the
functions of each of the following :

(a)
(b)
(c)

17. (a)
(b)

(c)

(a)

(b)

(c)

55/3
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Transmitter

foreht TR gemesft gr ufdfers s goiiv < e fopeor emg Eifem |

3Ten! FfeiRad o9 <@ fou o § | forelt s gaweeft i @ & fag
39 598 | TR 31 T 1 ITART AR 3R Mgy o &9 § &l ?

g g (D) | g (Ff)
Ly 3 8
Lo 6 1
Lg 10 1

microscope ?

Toreht geweel 61 fave smar i gfonfyg Hife qen wh e e
S o =g Foft e 2 |

Draw a ray diagram for the formation of image by a compound
microscope.

You are given the following three lenses. Which two lenses will you

use as an eyepiece and as an objective to construct a compound

Lenses Power (D) | Aperture (cm)
Ly 3 8
Ly 6 1
Lg 10 1

which it depends.

10

&&=

Define resolving power of a microscope and write one factor on

@E www.studentbro.in



18. Tr=fcfaa o foreft seprer-gumel arg o fow ehror-forgq o &1 fommor gertan

q:
T A

PEONBEE LRI
e

A 0 X
(a) &S 378 W=/ X Hl I8=T |
(b)  &fas 18 W fog A T Ffod shean 2 2
(¢) &AM digar 3R dfaq faferor = = fafe smafEl vy, vy 3 vy
(V3 > Vg > Vg) *h HHI o 1T 580 U i =Y |
(d) "I R SR Afaq faferon 6 @ fafim demmet 1;, I, 3R I
(I; > Iy > I5) % AHI % [T 36 7% i Wi | 3

A
v

The following graph shows the variation of photocurrent for a

T A
Photocurrent

A O X

photosensitive metal :

A
v

(a)  Identify the variable X on the horizontal axis.
(b)  What does the point A on the horizontal axis represent ?

(c) Draw this graph for three different values of frequencies of

incident radiation vy, vg and vg (v > Vg > v3) for same intensity.

(d) Draw this graph for three different values of intensities of incident

radiation Iy, Iy and I3 (I; > I > I3) having same frequency.
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19. T HaUH THR Ui TUTia A 3 B forel V diee it 92 4 gaifsa 8 31
fea s o5 3 | Tgw =1 oW @i foon Smar @ o s et <t ufgemredi o
ik T & off= wrdgares K 1 I3 wagd W e Sar 8 | 39 gl g
H qEEd W 8 qd 3R WAgd W o I9Eld 9rad $o (RR-Agd el ol
HITA T T | 3

Two identical parallel plate capacitors A and B are connected to a battery
of V volts with the switch S closed. The switch is now opened and the free
space between the plates of the capacitors is filled with a dielectric of
dielectric constant K. Find the ratio of the total electrostatic energy stored

in both capacitors before and after the introduction of the dielectric.

55/3 12
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20. (a) TR HigeH fohe YR foham Srar 8 2

(b) Torell ST Wighad T & g1 4vd dUel shi ARl HuRl: 640 kHz
3 660 kHz & | 918 3R Wigash faHa il gl Fd Hifg |
Y HIGTH o [oTU ATAYTh dUg ASTS F1 3 ? 3

(a) How is amplitude modulation achieved ?

(b)  The frequencies of two side bands in an AM wave are 640 kHz and
660 kHz respectively. Find the frequencies of carrier and
modulating signal. What is the bandwidth required for amplitude
modulation ?

21. (a) TefaRed M@ # S *Is A4S & | 99 S ol avd {1 o1 @I &,
THIET A o TeaTeh ol 90 T4 o iU 319 R & 9 &l 9@ 372en
U 2 319 I & foIu s dfSu |
Vv

—
——

S

O~y
(b) TRl ypri-forgq sEe w1 dfuy omw wifuw ot sweh fkanfafa
SET T | 3T 1 — V Afereiores S | 3

(a) In the following diagram ‘S’ is a semiconductor. Would you
increase or decrease the value of R to keep the reading of the
ammeter A constant when S is heated ? Give reason for your
answer.

+

O
O

O
O

\Y%
_II

@

R

(b)  Draw the circuit diagram of a photodiode and explain its working.

Draw its I — V characteristics.

55/3 13 P.T.O.
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22. (a) I — g fem fafeu 3t 39 fam < gfes w9 9 ok il |

(b) T R H 3§ TeEw AR Fusfodi P AR Q, ™8 HE=: 1A
3N/3 A 9r yaTfed & @I &, XY AR YZ qal H Th-ge o dread,
3TN Febrgl T B | 3 FUSTeAal o Sheg W 2 FrhIT &1 T TRATI 3R
feam s shifor | 3

(a)  State Biot — Savart law and express this law in the vector form.

(b)  Two identical circular coils, P and Q each of radius R, carrying
currents 1 A and +/3 A respectively, are placed concentrically and
perpendicular to each other lying in the XY and YZ planes. Find
the magnitude and direction of the net magnetic field at the centre
of the coils.

Que g
SECTION D

23. 3TN ! WIATST 5 IS H g3 gl % v § T g THER-A | 9eT | 98
3 @ o fava § 38 Afus I8 aue R 3R 39 @ ¥ gef-ud $9 I
M 8 9B | 38 31 $S hea XII | ifaehl #§ di@n o, I o gR | 191
HTATSH 3 ST oh ST o ol o ol |

(a) =HIfSA H W&l geledT g8 98l W I WidssIud o ? ek [o=N € 36
GEISAT ST FAT HRIT AT ?

(b) =TI W UTTSSTaT | ol Gk B4 <l Tfsham hl amen i |
(c)  3Yeh foaR & AT TR IGh! WA GRI TSR oI o1 & ? 4

55/3 14
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Asha’s mother read an article in the newspaper about a disaster that took
place at Chernobyl. She could not understand much from the article and
asked a few questions from Asha regarding the article. Asha tried to
answer her mother’s questions based on what she learnt in Class XII
Physics.

(a) What was the installation at Chernobyl where the disaster took
place ? What, according to you, was the cause of this disaster ?

(b) Explain the process of release of energy in the installation at

Chernobyl.
(c) What, according to you, were the values displayed by Asha and her
mother ?
«us g
SECTION E

24. TRHET Ik X I TRET ac @@ V = V,, sin ot & G fRa1 T 8 | FHfaiead
% T fe@r MU U sk ° dicedl, 9T 37 vk o for=wor ol guier T R

(a) IRk X I IgAT |

(b) T i A, B 3R C § & dieedl, grl 3R 3uyYE Wk »I gfwy §
frefua td 8 2 379 W i gfse i |

(¢) ac &I ! AR & T gEeh! Tt ford Jepr fa=ror el 2 2 U1
R

(d) 9T § 9/ 3 ac dleedl F FHH Holl-HHe-Y o [T SAsh I
HITST | 5

AT
55/3 15 P.T.O.
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(a) ac SAA T AR M@ WifHw | Jrahm ?ésrﬁﬁsqﬁ:\aﬁrﬁ‘agh
H g3 N B i ot posell, TaH T i STTRI-HE H &THA
A®, ¥ Ia fagq-args o (emf) & fow =i grea il |

(b) ﬁﬁWﬁWﬁﬁTﬁHlOmWﬁé%W%,&Oms‘l
H1 =1A F, 0-3 x 10~% Wb m2 & gt & Jrahly & & &fas oo &
Trshivl W R @i 2 | 39 98 # INa fIgd-ames s (emf) 1 dTcetiors
A 1A HIT | 5

A device X’ is connected to an ac source V = V|; sin wt. The variation of
voltage, current and power in one cycle is shown in the following graph :

(a)  Identify the device X’

(b)  Which of the curves A, B and C represent the voltage, current and
the power consumed in the circuit ? Justify your answer.

(c) How does its impedance vary with frequency of the ac source ?
Show graphically.

(d)  Obtain an expression for the current in the circuit and its phase
relation with ac voltage.

OR

55/3 16
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(a) Draw a labelled diagram of an ac generator. Obtain the expression

for the emf induced in the rotating coil of N turns each of
%
cross-sectional area A, in the presence of a magnetic field B.

(b) A horizontal conducting rod 10 m long extending from east to west
is falling with a speed 5-0 ms ! at right angles to the horizontal
component of the Earth’s magnetic field, 0-3 x 10~* Wb m™2. Find

the instantaneous value of the emf induced in the rod.

25. (a) qumy <hl gftymar fafgu | g0 fagea &1 ST e 37uedd o

FeATYd ShITorg |

(b) RIS < SEhIUH <t Usham grT IRaeha: gfod et fohg wepR e fehan
SITAT @ ? ™ hid I 9Hh = 1-5 &, Al I — hid IS & [oQ
S[EL IV TG hIIT | 5

AT

(a) Tk § W T Uqdl 3AA il o TANH gRT fdfemes 91 g @ fote
foptor 3t Efifee | oEl <l wipd gl o UGl H 38 HASH 6l &1 %
foTu sisten e <hifST |

(b) g § i & quaTg TUsH © ToRAT g3 I3 TR (R 30 EHY =IAad
ﬁaﬁaﬁ%,wwﬁmwmﬁ@ﬁw%mw%@mél
orsm o weprwr <t =@ afeRferd HIT | 5

(a)  Define wavefront. Use Huygens’ principle to verify the laws of
refraction.

(b)  How is linearly polarised light obtained by the process of scattering
of light ? Find the Brewster angle for air — glass interface, when

the refractive index of glass = 1-5.
OR

55/3 17 P.T.O.
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(a) Draw a ray diagram to show the image formation by a combination
of two thin convex lenses in contact. Obtain the expression for the
power of this combination in terms of the focal lengths of the
lenses.

(b) A ray of light passing from air through an equilateral glass prism
undergoes minimum deviation when the angle of incidence is %th

of the angle of prism. Calculate the speed of light in the prism.

26. (a) TS ‘22’ % fohelt fgya & wRor 3ht aeflw W@ W fgga & w5 @
r gl W feuq fopefl forg W fargd-ai E % foie ek sgeaet <hifsrg |

(b) r>>a%h U E 3N r& 9 7% difaw |

(¢) g u= foga forel wohem™ ol foega-a E,, 4 oo &1, @ 39 fgga
ol o sreumht w1 feufa 1 emE feaw v ok g &
TR H 39 Toga T RG-Sl & ot =k foafen | 5

arera

(a)  TSE THY I ITANT hHich TN MO T o hi Tohell TohaaH TR
3-d: 9 FHASA Udedt 3fie % HRT faga-an 3ma Hifer |

(b) et 3= St THAA dael IMe 1 THEAM JR&H e T +0 8 |
fopell forrg 3Te™1 q 1 30 © 39 STTARIG @A WM % FHE g r W
feua foreht formg eh @M fopw 7T %l & foTT =etes T ShifT | 5

55/3 18
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(a) Derive an expression for the electric field E due to a dipole of
length 2a’ at a point distant r from the centre of the dipole on the

axial line.

(b)  Draw a graph of E versus r for r >> a.

(c) If this dipole were kept in a uniform external electric field E,
diagrammatically represent the position of the dipole in stable and

unstable equilibrium and write the expressions for the torque

acting on the dipole in both the cases.
OR

(a)  Use Gauss’s theorem to find the electric field due to a uniformly
charged infinitely large plane thin sheet with surface charge

density o.

(b)  An infinitely large thin plane sheet has a uniform surface charge
density +0. Obtain the expression for the amount of work done in
bringing a point charge q from infinity to a point, distant r, in front

of the charged plane sheet.

55/3 19
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SET 55/3

MARKING SCHEME

Q. No. Expected Answer/ VValue Points Marks | Total
Marks
Section A
Q1 I.  Decreases Yo
i Nviolet > NRed i3
(Also accept if the student writes A, < Ay )
1
Q2 Photoelectric Effect (/Raman Effect/ Compton Effect) 1
1
Q3 Clockwise in loop 1 Ya
Anticlockwise in loop 2 1y
1
Q4
E along y- axis and B along z-axis Y + 1
( Alternatively : E along z-axis and B along y-axis) 1
Q5 I.  Nichrome Ya
il.  Rni> Rcy (or Resistivityn; > Resistivityc,) " 1
SECTION B
Q6
a) Two properties for making permanent %2 + %
magnet
b) Two properties for making an Yo+ Yo

electromagnet

a) For making permanent magnet:
(1) High retentivity 1y + 1

(i) High coercitivity

(iii)  High permeability

(Any two)
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SET 55/3

b) For making electromagnet:

(i) High permeability 1y + 1
(if) Low retentivity
(iii) Low coercivity

(Any two) 2

Q7

Interference pattern Yo
Diffraction pattern Yo

Two Differences Yo+

Yo

AN AN r!ma’.a.‘ AN

TN
I \ {
| ) | 1

{ i L i R GO Y R |
PRV A VU VA VAL VT VAT

322012 0 122132
—» Path Difference

Yo

wave Viewing screen
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SET 55/3

Differences

Interference

Diffraction

All maxima have equal
intensity

Maxima have different
(/rapidly decreasing)
intensity

All fringes have equal
width.

Different (/changing)
width.

Superposition of two

wavefronts

Superposition of wavelets
from the same wavefront

(Any two)

OR

Yo+ Y2

Expression for intensity of polarized beam 1

Plot of intensity variation with angle 1

Intensity is%0 cos? @ (if Iy is the intensity of unpolarised light.)

Intensity is | cos? 0 (if | is the intensity of polarized light.)
(Award ¥ mark if the student writes the expression as I, cos? 8 )

—> 0

Q8

a) Reason for no flow of current 1
b) Reason for momentary current 1

In the steady state, the displacement current and hence the

conduction current, is zero as |E|, between the plates , is

constant .

During charging / discharging, the displacement current and
hence the conduction current is non zero as |E|, between the

plates , is changing with time.
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Alternatively

) In the steady state no current flows because, we have
two sources (battery and fully charged capacitor) of
‘equal potential’ connected in opposition.

i) During charging /discharging there is a momentary
flow of current as the ‘potentials’ of the two *sources’ 1
are not equal to each other.

Alternatively,
. 1
Capacitative impedence = —
wC 1

i) During steady state: w = 0 1
2

s X, > 00
Hence current is zero.
iv) During charging /discharging : w # 0 72
~ X, is finite. 1,
Hence current can flow. 5
Q9 a) Calculation of energy difference Ya
b) Formula Ya
c) Calculation of wavelength Ya
d) Name of the series of spectral lines Yo
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Energy difference = 3.4 eV — 1.51 eV = 1.89 eV=3.024x107° J Ys
hc _ 19 Ya
Energy = 7 =3.024x10""J
Wavelength = 6.57x10"m 72
Series is Balmer series Yy 5
Q10 Condition
i.  For directions of E, B, # 1
ii.  For magnitudes of E, B, % 1
(i) The velocity v, of the charged particles, and the Eand B
vectors, should be mutually perpendicular. 2
Also the forces on g, dueto E and B , must be .
oppositely directed. 72
(Also accept if the student draws a diagram to show the
directions.)
i) gE = quB
(i) g qE 1,
orv = E 1
[Alternatively, The student may write: .
Force due to electric field = gE 12
Force due to magnetic field = g (v x B)
The required condition is
B qE = —q g? x Bl 1y
[or E=—(¥" % B) = (B x)] Y
(Note: Award 1 mark only if the student just writes:
“The forces, on the charged particle, due to the electric and
magnetic fields, must be equal and opposite to each other”)]
2
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SECTION C
Q11 a. Calculation of wavelength, frequency
and speed Yo+ Y+
b. Lens Maker’s Formula Y2
Calculation of R 1

589 nm
1.33

a) A= = 442.8nm

%108 me—1
Frequency v = 22 ™ — 509 x 10'2Hz
589 nm

3x10

/s = 2.25 x 108m/s
1.33

Speed v =
=[]

1 155 ]2
“20 |1 R

~R=(20x%1.10)cm =22cm

Yo

Yo

Yo

Yo

Yo

Yo

12 Definition of mutual inductance 1
Q Derivation of mutual inductance for two
long solenoids 2

(1) Mutual inductance is numerically equal to the induced
coil changes by unity.
Alternatively: Mutual inductance is numerically equal

the magnetic flux linked with one coil/secondary coil

coil.

emf in the secondary coil when the current in the primary

when unit current flows through the other coil /primary

to
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(i)
Yo
Let a current, i,, flow in the secondary coil
“B, = #ol\llziz 1,
+~ Flux linked with the primary coil
N,N,A;i
= N,A,B, = % = M,i, Y
Hence, My, = —“ONlelAZ = Uonyny Ayl (n1 = %;n2 = %) 72
3
OR
Definition of self inductance 1
Expression for energy stored 2
(1) Self inductance, of a coil, is numerically equal to the

emf induced in that coil when the current in it changes
at a unit rate.
(Alternatively: The self inductance of a coil equals the

flux linked with it when a unit current flows through

it.)
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(i) The work done against back /induced emf is stored as Ya
magnetic potential energy.
The rate of work done, when a current i is passing Ya

through the coil, is

dW_I I'—(Ldi>'
ar T et Ya
“W = [dw = [, Lidi &
=112 3
2
Q13 a) Principle of meter bridge 1
b) Relation between Iy,l5, and S 2

a) The principle of working of a meter bridge is same as
that of a balanced Wheatstone bridge.

(Alternatively:

Q
I | |
| (—
: P _R
When ig=0, then — = —)
Q S
R l
b) —=—
When X is connected in parallel:
R
XS\ 1001, y
(x+3) ’
. __ 135(100-13)
On solving, we get X = ETTIOERY 1
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Q14

Transistor amplifier circuit diagram 1
Derivation of voltage gain 1%

Explanation of phase reversal Yo

ﬁ"‘i F1

Change in the input voltage: AV, = Igr;

Change in the output voltage: AVr = IR,

Voltage gain= Output voltage/Input voltage A, = —

Negative sign indicates, phase difference is 180°

(Alternatively, There is a phase reversal)

BRc

Yo

Yo

Yo

Yo

Q15

a) The factor by which the potential
difference changes 1

b) Voltmeter reading
Ammeter Reading 1

[EEN

_ VP
a) H—?

= V increases by a factor of v9 = 3

U
b) Ammeter Reading I= gy

__12 A=2A
=1 AT

Yo

Yo

Yo

Yo
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Voltmeter ReadingV = E — Ir Ya

=[12-(2x2)] V=8V
(Alternatively, V =1R =2 x4V =8V) Yo

Q16 Diagram of generalized communication system 1%
Function of (a) transmitter (b) channel (c) receiver %2+ Y% +%

Communication System

T A >
Transmitter Signal Signal Message Information|

I
|
|Received | User of
(]
1
1
1

[Also accept the following diagram

Information Communication o Receiver of 1 1/
Source channel Information 2

(a) Transmitter: A transmitter processes the incoming message
signal so as to make it suitable for transmission through a 1
channel and subsequent reception.

(b) Channel: It carries the message signal from a transmitter to a 72

receiver.

(c) Receiver: A receiver extracts the desired message signals 1y

from the received signals at the channel output.
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Q17

a) Ray diagram for compound microscope 1
b) Identification of objective and eye piece 1
¢) Resolving power of microscope Ya
d) One factor affecting the resolving power Yo

a) Ray Diagram for compound microscope

Kv

b) Objective: Lens L3
Eye Piece: Lens L,

2usinf
c) R, =
) Kp 1.221

d) Any one factor

It depends on the wavelength of the light used.
Semi angle of cone of incident light.

Aperture of the objective

Refractive index of the medium.

N S

Yo
Yo

Yo

Yo
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Q18

(a) Identification of X

(b) Identification of point A

(c) Graph for three different frequencies 1

(d) Graph for three different intensities. 1

Yo

Yo

a) X s collector plate potenti

b) A is stopping potential.

al.

c) Graph for different frequencies

&

Fholoelecine
current

STl Rl /‘f.
o
Jj.t// J,.!:/{/V

I____.f" - I_,-"ff r"'f
Mas Me Mo

+— Hetarding potential

/Y

Saturation current

0 Collector plate potential —=

d) Graph for three different Intensities

,_H
~ “‘\ Plhwlucwu reni—e

| L~

)
1y
Stopping potentizl / {'f
- bl
\.ﬁ/-%
-V, 0
4 Retarding potential

Collector plate —
potential

Yo

Yo
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Q19

Formula for energy stored
Energy stored before
Energy stored after

Ratio

Yo

Yo

— 1 p2z(=19
Energy stored = > CV? (= - C)

Net capacitance with switch S closed = C + C = 2C

1
=~ Energy stored = 5 x2C xV?=_CV?

After the switch S is opened, capacitance of each capacitor= KC

1
-~ Energy stored in capacitor A = EKCV2

For capacitor B,

1 Q2 1c2v%2 _ 1cv?
Energy stored = £ =2 =
2KC 2 KC 2 K

1Cv?

1
- Total Energy stored = - KCV? + -—— =-(CV?

2 2 K

_1CV2 K*+1
2 K

2CV2 K

~ Required ratio =

1
2

2K

Yo

Yo

Yo

Yo

()

Yo

CV2(KZ+1) (K2 +1) 1,

Q20

Get More Learning Materials Here : &

Formula for energy stored
Energy stored before
Energy stored after

Ratio

Yo

Yo

2
Energy stored = % CV? (= %%)

Net capacitance with switch S closed = C + C = 2C

1
=~ Energy stored = 5 x2C xV?=_CV?

After the switch S is opened, capacitance of each capacitor= KC

ucnrene €9

Yo

Yo

Yo
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1
~ Energy stored in capacitor A = EKCV2

For capacitor B,

_1Q?% _1c?v? _1cv? 1
Energy stored = —— = — = -
2KC 2 KC 2 K
. Total E t d—lKCV2+lCV2—lCV2(K+l>
=~ Total Energy store =3 > K —2 %
1 K?+1 14
==CV? 2
()
R ired rati 2CV?%. K 2K .
I I = =
equired ratio CVIKZ+ 1) (KZ+1) /2
3
Q21 a) Correct Choice of R Yo
Reason Ya
b) Circuit Diagram 1
Working Ya
I-V characteristics Ya
a) R would be increased. Ya
Resistance of S (a semi conductor) decreases on heating. Ya

b) Photodiode diagram
1 -':"‘. S b

L)

1

|/f

—
p-side n-zide

| I AAAN
When the photodiode is illuminated with light (photons) (with

energy (hv) greater than the energy gap (Eg) of the

semiconductor), then electron-hole pairs are generated due to the
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absorption of photons. Due to junction field, electrons and holes
are separated before they recombine. Electrons are collected on
n-side and holes are collected on p-side giving rise to an emf. Ya

When an external load is connected, current flows.

V-1 Characteristics of the diode

mA
Reverse bias
I - ; volts
L~ Y
—
[—— uA
L>L>L>1 v
3
Q22 (a) Statement of Biot Savart law 1
Expression in vector form Yo
(b) Magnitude of magnetic field at centre 1
Direction of magnetic field Yo

(a) It states that magnetic field strength, dB, due to a current

element, 1di, at a point, having a position vector r relative to
the current element, is found to depend (i) directly on the
current element, (ii) inversely on the square of the distance
[r| , (iii) directly on the sine of angle between the current
element and the position vector r.

In vector notation,
o Yo

7B = Uo Idl <7

B AE

Alternatively,

— U Idi x ¢
(dB‘zm RE >
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0x1

=4 — Ko —di i Y.
(b) B, o = 2R (along z — direction) 2

_ Ho*V3 _ poV3
2R 2R

) _’ 2 2 _ K
~B= |B,”"+ By —?0

This net magnetic field B, is inclined to the field By, at an angle

By (along x — direction)

Yo

O, where
tan 6 =3
— -1 — 0
(76 = tan~1V3 =60°) ”
(in XZ plane)
3
SECTION D
023 a) Name of the installation, the cause of disaster Yo+ Y5
b) Energy release process 1
¢) Values shown by Asha and mother 1+1
a) (i) Nuclear Power Plant:/*Set-up’ for releasing Nuclear Ya
Energy/Energy Plant
(Also accept any other such term)
(ii)Leakage in the cooling unit/ Some defect in the set up. Yo
b) Nuclear Fission/Nuclear Energy 1
Break up (/ Fission) of Uranium nucleus into fragments
c) Asha: Helpful, Considerate, Keen to Learn, Modest 1
Mother: Curious, Sensitive, Eager to Learn, Has no airs 1
(Any one such value in each case)
4
SECTION E
024 a) Identification Yo
b) Identifying the curves 1
Justification Ya
¢) Variation of Impedance
with frequency Yo
Graph Ya
d) Expression for current 1Y
Phase relation Ya

Yo
a) The device X is a capacitor
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b) Curve B— voltage

Curve C—— current Y2
Curve A —> power 72
Reason: The current leads the voltage in phase, by 77/2, 1

for a capacitor.

Q) Xe= — (/X; « ) ”

Xe
T ”

d) V=V, sinwt c

Yo
Q =CV =CV, sinwt

Yo

@ 1/2

V=V, sinwt

d
1=d—f=ch0coswt

=1Ip sin(wt +7/5)

Ys
Current leads the voltage, in phase , by '/,

(Note : If the student identifies the device X as an
Inductor but writes correct answers to parts (c) and (d) 5
(in terms of an inductor), the student be given full marks
for (only) these two parts )

OR
a) Labelled diagram of ac generator 1
Expression for emf 2
b) Formula for emf Ya
Substitution Ya
Calculation of emf 1
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Stp —o
rings Alternating emf
f ATy —0
Carbon
brushes

Let w be the angular speed of rotation of the coil. We then have
¢(t) = NBAcos wt

d¢
T dt

= NBAw sin wt

= E,sin wt (E, = NBAw)

b) Induced emf = BIV
»E=03x%x10"%x10 x5 volt

E=15x1073V (= 1.5mV)

Yo

Yo

Yo

Yo

Q25

a) Definition of wavefront Yo
Verifying laws of refraction by Huygen’s 3
principle

b) Polarisation by scattering Ya
Calculation of Brewster’s angle 1
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a) The wavefront is the common locus of all points which are in Ya
phase(/surface of constant phase)

Incident wavefront

A
v,T
[&] i

Medium 1

P A r C P’
UpT
Medium 2 r \l\
Refracted 1
vy <V, E wavefront

Let a plane wavefront be incident on a surface separating two
media as shown. Let v; and v, be the velocities of light in the
rarer medium and denser medium respectively. From the

diagram
BC = v tand AD = v,t Ya
.. BC d sinr = AD Ya
sini = and sinr = AC
sini _ BC vyt Y

“sinr~ AD  w,t
v )

1
= — = a constant
%)

This proves Snell’s law of refraction.
b) When unpolarised light gets scattered by molecules, the

scattered light has only one of its two components in it.
(Also accept diagrammatic representation

Incident Sunlight
(Unpolarised)

Scattered Light
(Polarised) 15

!

To Observer )
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We have, u = tan iy
~tanip =15

~ig=tan"115

(/56.3°)
OR
a) Raydiagram 1
Expression for power 2
b) Formula Ya
Calculation of speed of light 1Y%
a)
":'*__._ B
_f‘,,..r"f-- H"“H%H;*
a O M
*---oe- U -mmmeme e *
e e U ~mememmeme e o L | *

Two thin lenses, of focal length f; and f, are kept in contact. Let
O be the position of object and let u be the object distance. The
distance of the image (which is at I,), for the first lens is v;.
This image serves as object for the second lens.

Let the final image be at I. We then have

Yo

Yo

Yo

1 1 1 "
fi vi ou
1 1 1
_ v n
Adding , we get
1 1 1 1 1 Ya
—_——n"———= -
i v u f
1 1 1
f h f
P=P +P, &
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b) At minimum deviation

r=4/,=30°
We are given that
| = 3A = 459
l—4 =
~_sin45°
" H T Sin300

Cc

=~ Speed of light in the prism = 7
(221x108ms™1)

[Award % mark if the student writes the formula:
_sin(A+ Dy)/2

sin(4/,)

but does not do any calculations.]

Yo

Yo

Yo

Yo

Q26

Electric field at P due to charge (—¢g) = E, =

1 q

5

(a) Derivation of E along the axial line of dipole 2
(b) Graph between E vs r 1
(c) (i) Diagrams for stable and unstable Yo+ Y

equilibrium of dipole

(ii) Torgue on the dipole in the two cases Yo+

(a)

¢ 2a > F+q E'q‘

N — e = ——— Dy ——

-q +(q P

< r >
Electric field at P due to charge (+q) = B, = — —1— Yy

amey (r—a)?

amey (r+a)?

1 q Y

1 q 1

Net electric Field at P= E; — E, =

amegy (r—a)?

1 2pr
" A4mey (r? — a?)?

Its direction is parallel to p.

amegy (r+a)?

(r =q.2a)

Yo
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(b)

r

(Note: Award ¥ mark if the student just writes: For short
Dipole = ﬁ i—’; without drawing the graph)
0

(c)
" E
Y +q > P E: Yo
Stable equilibrium
— > E 1
3 Yo
4 L4 w1 .
q q > F

Unstable equilibrium

(Note: Award %2 mark only if the student does not draw the
diagrams but just writes:

(1) For stable Equilibrium: p is parallel to E.
(i) For unstable equilibrium: p is antiparallel to E)

Torque = 0 for (i) as well as case (ii).
(Also accept, 7= x E | 7= pEsin6) Yo + Vs
OR 5
a) Using Gauss’s theorem to find E due to an
infinite plane sheet of charge 3
b) Expression for the work done to bring
charge q from infinity tor 2
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Surface
z  charge density o

ng.dSZE
€o

The electric field E points outwards normal to the sheet. The
field lines are parallel to the Gaussian surface except for surfaces
1 and 2. Hence the net flux = ¢ E.ds = EA + EA where A is the
area of each of the surface 1 and 2.

q OJA
j‘gE.ds=—=—=2EA;
€& &o
E= o
T 2g,
b)

Yo

Yo

Yo

Yo

Yo

Yo
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