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Yt 397 AT & | 3G Fo7-77 F FT26 T & |
59 Y97-Y7 & Giel Y77 3 : GUS 37, @V &, GUS &, &S ¢ 3N &I T |

&GS 3 H qia yvT 5, J9F HT Uk 3% &5 | @IS § 7 qid §97 &, I9% &
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General Instructions :

i)

(ii)

(i11)

(iv)

(v)

55/1

All questions are compulsory. There are 26 questions in all.

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

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.

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.

You may use the following values of physical constants wherever
necessary :

c=3x10%m/s

h =663 x 1073* Js
e=16x10"C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2 N1 m™

1
4n80

=9x10°Nm?2(C?2

Mass of electron = 9-1 x 10731 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 102" kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

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

g arrs R g9 s o fsem 3 afe o ar Sofisen | gifoa 8 |
T g 1 YaTied S T8 2 | A1 IR ek qed g 2 U I g
HIT |

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.

1 Tagq-grechia T01 ol 3K HT Jg hid! @ ?

Do electromagnetic waves carry energy and momentum ?

Ffe ST @1 o SATafad TRt i T Tehre § SiqeATiud st fean S, |t i
% fi50 1 ~dan fo=e i fohe yeR afafaa g 2 rer v |

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

39 iEe 1 AW faRae s foggd-grash fafeRter i Faren whid i gl
g |

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

= aftfa uftfeafa & dearfe i gaumar 1 aM s

------ B
% %

------ B
% %



Qs d
SECTION B

6. THA Tl fomd 3R fg ferlt safoshwor < fow fisan et @ifw | of@: 39 y&hR
TR HR fada Jeddi & o= Q3= 1 Ieei@ HiIT | 2

reran
Jgferd JhTe fopell dicitise Py § 9T & | 99 I8 gfod T g fpel 3=
TIeRIES P, § TFAT 8 Q1 AlG Py, 1 UTH-31& P o IH-31& § 0 vl 41T 2,

T Py ¥ A a0l g Yehrel g1 o T07T =4sTeh fTRaT | /9 0 1 HH 0 § 2
& o9 forerRer sear B, digar 9 oo w1 e o fo amw difee | 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 Py 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 0 varies from 0 to 2m.

7. 3 fagq-gradhE o w1 g {9 deed 39 gehi foeror s @
(@ 102m<r<10®m

) 103m<i<10lm
Tk 1 Teh 391 fAfgu | 2

Identify the electromagnetic waves whose wavelengths vary as
(a) 102m<r<108m
b 103m<i<10lm

Write one use for each.

55/1 5 P.T.O.
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11.
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o1 il o) s i Tl Foragd il rab a1 el ) sufEaf i b
Il § T ARG FHoni w1 ST et fomiy =@ & i Srafia ot
% =3 o foru fomam Sfrar 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.

a7 a9 X Topelt el gTEgioH W] i I i o T 12:5 eV o Saidgiv
G 1 SUINT fohaT SITAT B | AUTeRAl SR de&dl Scatia w@redl shi goft feiia
HIRT |

A 12-5 eV electron beam is used to excite a gaseous hydrogen atom at
room temperature. Determine the wavelengths and the corresponding
series of the lines emitted.

(a) TR Frareh, 3R (b) fIga-graes oM o foTu 3wk wgred = @ 7o ferfaw |

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

Qus |
SECTION C

(a) feu T gfuss & Rl @ s faver=w @ ofafdd w0 w fa
YRS 30 ST 9 T B TS | IIGH fawaR H fRE U g
gftad fepam w2

(b) TuE U A #, foret @i o fifaci @ uh Ufier A 3R 4 Q &1 T
gfciges FAa fohaT TR 2 | |id i STTaieh Jialyg 2 Q 3R fogq-aesh
I (emf) 12 V& | diceHieX 3T UHIE o TTeITeh Uiehiold shifolg |

(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 ?

6



12.

13.
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(b)

(a)
(b)

(a)
(b)

(a)

(b)

(a)

(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.

(V)
N\

|
12V]'2Q

VWY
R=4Q

I Higed fohd TR foRarm STem 8 2

foret T Aigford aXT % Q1 UTRd SISt 1 TRl AN 640 kHz

3R 660 kHz & | 9Tgsh 3R Higash famd 61 Mgl Fa hife |
TR HIgTH o fOIT TTaweh dvg e o1 &8 ? 3

How is amplitude modulation achieved ?

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 ?

frafafaq oma 4, = @ty seie smfchen sRfia 8 otuan wwafefen
st ?
N
L L1 \/\/\f\/\/\/_+gv
Ul quT fosesrRl @1 afuy oTR@ Eif oft sueht franfafy w1 Ieor@
T | 3

In the following diagram, is the junction diode forward biased or
reverse biased ?
™ WAMAN—o
L1
L +5V

Draw the circuit diagram of a full wave rectifier and state how it
works.

7 P.T.O.



14.

15.

16.
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TSN T I HeddT 1 STANT Hish ITg SUMST foh SIS i TehraI-faq
TefteRtor fore yehR Tonfua femam S wekar B | YehmI-faga g9 % 39 @ aAeqon
i forfgn feht sameen @ faga gra & 1 S ged |

Using photon picture of light, show how Einstein’s photoelectric equation
can be established. Write two features of photoelectric effect which
cannot be explained by wave theory.

(a) 589 nm TUICEH 1 g Thavll Yehrel IY & Torell It o Io8 W (e
BT ® | A A T w = 1-33 8, A1 G Jh1e i qireed, ghd
3R AT TG HIT |

(b)  1-55 3 o hid U his IVIA T ST T 8 b Qi
BRI hl Ashal BT wWH B | ARG 38 W Hl ®ikE gl 20 cm &, dl
TS Fehdl BT 1A HIQ |

(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.

HUSICT o A o S AT Shed ! IR fAfaT | Th-geR R feawet
g% 1 RSl GHIE GRATICTRIS, Sehl TFaTgal §WH 8, % 3T Sehed
foTe =Iereh eua HIfT |

AT

Torell Fusell & Taehcd i TR foifae | fopelt forpq-ate® 9@ (emf) & &I
Y G Yok L H Eiad ol o [l o357k ITSd <hiforu |
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.

8



17. (a) forelt tfiex Ag =1 R fiaga fafee |
(b) ol Tfex g o, oT@ # ST 3R, Thilg R 3R S & A gft [; W

T fomg T BT 2 |
R S
G
A al B
A
| \/

whiig S & dred H forelt o19ma Ifatg X & HAId i T 3T Jged

fag gl I, RO B 8 | [y, Iy, 3 S & 9al § X & ¢ g3 yrea
HIFTT | 3

(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

A
| \/
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, /o and S.

18. Torell TUhihd HIR EEAT &1 sdieh @ Wiy | FHfdfed § T3 6

wrt faReu : 3
(a) Ift=

(b) =

(c) Al

55/1 9 P.T.O.



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

(a) Transmitter
(b) Channel
(e) Receiver

19. (a) Torelt givieeX & <9 @vel @& &Rt fafe |

(b) M@ ¥ ‘AND’ ¢ & foru 31 fasfl atew A 3R B <o mu 8 | ffa
TURRY GifEU 3 36 Aifoeh ¢ o Tt g groft fafay |

t,  toty ty tstg  t;  tg
Al N : —
(farar) | N ' '
B I 1

(a)  Write the functions of the three segments of a transistor.

(b)  The figure shows the input waveforms A and B for ‘AND’ gate.
Draw the output waveform and write the truth table for this logic

gate.
t1 tg tg ty tg tg ty tg
A e —
(Input) | Lo i b | |
| i i i —
B — o

55/1 10



20.

21.
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(a)

(b)

(a)

(b)

(a)
(b)

(a)
(b)

A S H fRE wiiete Sefteh (que) gra idfsrs s
fafa =t g foptor s S |

et fefafaa o= o fou e & | 390 @ foRa @ o s 39,
fopell Eicia eofieehd (GEeM) &1 @1 & H, I B AR

figwereh o &9 H HUT ? HRO FT |
L] &aqar (D) gieh (cm)
L, 3 8
Lo 6 1
Ls 10 1

Draw a ray diagram depicting the formation of the image by an
astronomical telescope in normal adjustment.

You are given the following three lenses. Which two lenses will you
use as an eyepiece and as an objective to construct an astronomical
telescope ? Give reason.

Lenses Power (D) | Aperture (cm)
L, 3 8
Lo 6 1
Ls 10 1

I — g Fam fafgn ot 30w =) afew &9 ° = il |

s R 1 @ 9999 AR FUsie™l P AR Q, & wEs: 1A
3ANV3 A 9r yaifed & @I &, XY AN YZ qal H Th-ge o dread,
IR Tehrgl T § | T PUSITAT o hrg T A FEIhIT & T IHHTIT 3TN
femm s ifse |

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

Two identical circular coils, P and Q each of radius R, carrying
currents 1 A and V3 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.

11 P.T.O.



22.

23.
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T HaEH THR Uigen! TUTi A 3R B forel V diee &t a2 4 gaifsa 8 3R
e s o< 2 | feom =t 319 @id fear Siar @ 3 59 ganfa < ufgwmst &+
ik T & 9 Tdgare K 1 I3 wagd W e Sar 8 | 39 gl g
H qEEd W 8 qd 3R Wagd W o 99Eld. 9fad $ol [RR.Agd el ol
U F1q I |

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.

@UE g

SECTION D
T <1 ATATSH 4 =i H g3 oAl & a9 § U i@ GH=R-TA | 9l | 98
3 @ & a9 § $© AfUs T8 a0e IR 3R 39 @ ° gr-ad $9 I
IR | YD | 38 I S Hefl X1 | ifcenl § €@ o1, I8 o SMER 39T
HIATS o YT o I o oh1 SATE fopall |

(a) A H &1 geedT 88 a8l W & Uidsenyd o1 ? Hueh fo=r & 59
Qe 1 1 HRT AT ?

(b) =TI W UfTSITaT | Satt Geh B4 sl TfshAT hl AT HIT |
(c)  3TYeh foaR & TN TR ITh! HIATS GRI TSR qoI o1 & ?

12




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. (a) AR ‘22’ % fhel fgga o Hror 3uehl 9afT W@ W fgga & og @
r gl W feuq fopefl forg W farggd-&i E % foig ok sgeaet <hifsrg |
(b) r>>aa3%QE3ﬁIra?aﬁ%[W@ﬁﬁQ|
(¢) 3fc g foga Torelt wpem™ aTel foggd-aa E, § fooa &1, ot 3 foya A
TRl o sl o Y feufa w1 s feuw Hifse ofk et &
TR H 39 fggd T HRRA SA-3ATUN & e =ees fafem | 5
arera

(a) TS FHI T ITAN Hleh 51 MO Tcd o hl Tohell TohEm™ e
I IE) THA Tael Se % BT -8 d it |

(b) Torell oF=a: o<t THae Tael 3fe 1 THAEH TS STE™ B +6 7 |
fopelt formg TR q 1 3F=d | 30 STERIG THad e % T9E g r W
oo fereft foimg deh @M # fobw 7T e o foTg =steh T shifo | 5
(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
55/1 13 P.T.O.



25.
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(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 +o0. 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.

forell gfth X o1 Tl ac 1A V = V) sin ot ¥ @4 T man g | Fefafea
% 4§ fe@r MU U s H dicedl, 9 3T IRk o =T i e W B

Y4 A | | |
| | L C
~ i/ O\ AT
I Y SN B
(a) Ik X’ I IEATHT |
(b) TR A, B 3R C H HIF dleedl, 9/ 3R I9YE Wik &l qHug §
frefia wtd § 2 o I A gfiee hifs |

(¢)  ac @I i G o 1Y FHeh! Hfcenan fpE TR fo=mor et g 2 W%
I ST |

(d) YUY § g IR ac dieedl ¥ THh HA-GFEY & (AT oholeh ITd
HITTT |

HAAT

(@) ac SFE % AR @ WiT | gEET 89 B 6 Sufer § oo
H g3 N Bl <l Tt Fosell, fSrad yeish 61 S 1 &%
AR, § I fagd-ares 9o (emf) & foTT =eish e hifST |

(b) U9 © qfTaw hl AR oRATRd 10 m T Hi3 &has FTeh 88, 50 ms~!
&1 =1 F, 0-3 x 10~4 Wh m=2 3 gt & raeh &7 o &fdsl "eeh &
TRt W R & 2 | 39 ®8 ° I fagq-ags 9 (emf) 1 dTcedioreh
U= F1d hifSe |
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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)
(b)

(c)

(d)

(a)

(b)

(a)

(b)

(a]
7/
7/
/
/
/ ——
/
U
v a
\
\
\, ——
\
\
\
\

Identify the device X'.

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

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

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

OR

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.

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.

quTy <Al gty fafage | gen g 1 ST ek ST9edd & W
geartud i |

TeRTST o WehlUM <hi Tfshal g iRagehd: gfad wehmer fovd TR wmea fomanm
SITAT 8 ? S& hid I U = 1-5 &, Al 91g — Hid HAAYS & fog
SEET IV A HIT |

AT

15 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

9k § W @ Ydd I9d 9l o IS g Uidfers §941 230 o foTu
foror s wlifae | ot 1 wreRE g % UGl § 39 HESH 1 ST
foru =ieres rea iR |

91 © i & GHaTg TSH & oAl 8 I3 TR [R0T 39 WY =IAaH
ﬁaﬁazﬁ%,aawﬁwwmﬁwﬁw%mw%@m%l
fsm o geety <t =t afiepfora ifse |

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

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

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.

A ray of light passing from air through an equilateral glass prism
undergoes minimum deviation when the angle of incidence is 3 th

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

16



SET 55/1

MARKING SCHEME

Q. No. Expected Answer/ Value Points Marks | Total
Marks
Section A
Q1 i.  Nichrome Y2
il.  Rni> Rcy (or Resistivityy; > Resistivityc,) Y, 1
Q2 Yes 1
1
Q3 I.  Decreases Ya
ii. Nviolet > NRed i
(Also accept if the student writes A, < Az )
1
Q4 Photoelectric Effect (/Raman Effect/ Compton Effect) 1
1
Q5 A is positive and Ya
B is negative Ya 1

(Also accept: A is negative and B is positive)

SECTION B
Q6
Interference pattern Ya
Diffraction pattern Ya
Two Differences Yo+ Y
I
Yo
Imax

322212 O 1x 2132
—» Path Difference

Page 1 of 22 Final Draft March 22, 2017




SET 55/1

Incoming
wave

Viewing screen

Differences

Interference

Diffraction

All maxima have equal
intensity

Maxima have different
(/rapidly decreasing)

intensity
All fringes have equal Different (/changing)
width. width.

Y2

Superposition of two Superposition of wavelets Y2+ Y2
wavefronts from the same wavefront
(Any two) 2
OR
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 1 cos? 0 (if I is the intensity of polarized light.)
(Award % mark if the student writes the expression as I, cos? 6 ) 1
I
T 1
—> 0 2
Page 2 of 22 Final Draft March 22, 2017
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Q7

(a) Identification Yo + Y
(b) Uses Yo+ Y5

(a) X —rays
Used for medical purposes.
(Also accept UV rays and gamma rays and
Any one use of the e.m. wave named)

(b) Microwaves
Used in radar systems
(Also accept short radio waves and
Any one use of the e.m. wave named)

Y2

Y2

Y2

Y2

Q8

Condition
i.  For directions of £, B, ¥ 1
ii.  For magnitudes of E, B, % 1

(i) The velocity ¥, of the charged particles, and the Eand B
vectors, should be mutually perpendicular.
Also the forces on g, dueto E and B , must be
oppositely directed.
(Also accept if the student draws a diagram to show the
directions.)

(il) gE = quB
E

orv=—
B

[Alternatively, The student may write:
Force due to electric field = gE
Force due to magnetic field = g (v x B)
The required condition is

qE = —q (V' * B)

[orﬁ = —(VXE)) = (E)xﬁ)]

(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”)]

Y2

Y2

Y2
Y2

Y2
Y2

Y2
Y2

Page 3 of 22 Final Draft
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SET 55/1

Q9

I.  Writing
E, < % Y%
ii.  ldentifying the level to which the Ya
electron is emitted.
iii.  Calculating the wavelengths and Yo +%
identifying the series of atleast one of the
three possible lines, that can be emitted.

. 1
.  WehaveE, x =

iil. . The energy levels are
—136¢eV; —34¢eV;-15eV
~ The 12.5 eV electron beam can excite the electron up
to n=3 level only.

iii.  Energy values, of the emitted photons, of the three
possible lines are
3-1:(-15+136)eV=121¢eV
2->1:(-34+136)eV=102¢eV
3-52:(-15+34)eV=19¢eV

The corresponding wavelengths are: 102 nm, 122 nm and
653 nm
(=7%)
" E

(Award this 1 mark if the student draws the energy level diagram
and shows (and names the series) the three lines that can be
emitted) / (Award these (Y2 + %2 ) marks if the student
calculates the energies of the three photons that can be emitted
and names their series also. )

Y2

Y2

1/2 +1/2

Q10

a) Two properties for making permanent % + %
magnet

b) Two properties for making an Yo+ Y5
electromagnet
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a) For making permanent magnet:
(N High retentivity
(i) High coercitivity
(iii)  High permeability
(Any two)
b) For making electromagnet:
() High permeability
(i) Low retentivity

(iii) Low coercivity

Yo+ Y2

Yo+ Y2

(Any two) 5
SECTION C
Q11 : .
a) The factor by which the potential
difference changes 1
b) Voltmeter reading 1
Ammeter Reading 1
2 1
a) H= % &
=V increases by a factor of V9 = 3 Vs
ing 1= —— V2
b) Ammeter Reading I= e 2
12 72
= mA =2A
Voltmeter ReadingV = FE — Ir 2
=[12-(2x2)] v=8V .
(Alternatively, V = iR = 2 x 4V = 8V) 72 ;
Q12

a) Achieving amplitude Modulation 1

b) Stating the formulae Ya
Calculation of v, and v,, Yo + Yo
Calculation of bandwidth Yo

a) Amplitude modulation can be achieved by applying the
message signal, and the carrier wave, to a non linear
(square law device) followed by a band pass filter.
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BANDPASS
i S .| SQUARE v | FTER m
et LAW DEVICE “| CENTRED
A, sin w,t T 'L AT o,
(Modulating Bx{t)+Cx(t}
Signay ¢

A sin w.t
(carrier)

(Alternatively, Amplitude modulation is achieved by

superposing a message signal on a carrier wave in a way that
causes the amplitude of the carrier wave to change in accordance
with the message signal.)

b) Frequencies of side bands are:
(Uc + Um) and (Uc - Um)

~ Ve + vy, = 660 kHz
and v, — v, = 640 kHz
~ V. = 650 kHz
& Uy, = 10 kHz

Bandwidth = (660 — 640) kHz = 20 kHz

(Alternatively, The student may just draw the block diagram.)

Y2

Y2

Y2

Y2

Q13

a) The nature of biasing 1
b) Diagram of full wave rectifier 1
Working 1

a) Reverse Biased

b) Diagram of full wave rectifier
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Working: The diode D; is forward biased during one half
cycle and current flows through the resistor, but diode D; is
reverse biased and no current flows through it. During the
other half of the signal, D1 gets reverse biased and no current
passes through it, D, gets forward biased and current flows
through it. In both half cycles current, through the resistor,
flows in the same direction.

(Note: If the student just draws the following graphs (but
does not draw the circuit diagram), award % mark only.

Q14

Photon picture plus Einstein’s photoelectric
equation Yo + 1%
Two features Yo+ Y5

In the photon picture , energy of the light is assumed to be in the
form of photons , each carrying an energy hv.

Einstein assumed that photoelectric emission occurs because of a
single collision of a photon with a free electron.

The energy of the photon is used to

() free the electrons from the metal.
[For this, a minimum energy, called the work
function (=W) is needed].
And
(i) provide kinetic energy to the emitted electrons.

Yo

Yo

Yo
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Hence

(K' E. )max =hv-W

1 .
/(Emvmax = hv — W)

This is Einstein’s photoelectric equation

Two features (which cannot be explained by wave
theory):

i)
i)
ii)

‘Instantaneous’ emission of photoelectrons
Existence of a threshold frequency
‘Maximum kinetic energy’ of the emitted
photoelectrons, is independent of the intensity

of incident light
(Any two)

Y2

1/2 +1/2

Q15

a. Calculation of wavelength, frequency

b. Lens Maker’s Formula
Calculation of R

and speed Yo+Y%+%

Y2
1

589 nm
1.33

Q) A= = 442.8nm

3x108 ms~1
589 nm

Frequency v = = 5.09 x 10*2Hz

3

%108 _ 8
m/s = 2.25 x 10°m/s
1.33

Speed v =

3=l

[

_ B 2
20 |1 R

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

Y2

Y2

Y2

Y2

Y2

Y2

Q16

Definition of mutual inductance
Derivation of mutual inductance for two
long solenoids
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(i)

(ii)

Mutual inductance is numerically equal to the induced
emf in the secondary coil when the current in the primary
coil changes by unity.

Alternatively: Mutual inductance is numerically equal to
the magnetic flux linked with one coil/secondary coil
when unit current flows through the other coil /primary

coil.

N, turns

Let a current, iy, flow in the secondary coil

— Uo N3,
l

~ Flux linked with the primary coil

- B,

Y2

Y2

poN;N1A i, . Ya
= N,A,B, = - = Mqyly
_ MUoN2N1Ap _ N1, _ Nz 2
Hence, M12 —_ f —_ ﬂonznlAll (TL1 — T,nz — T) 3
OR
Definition of self inductance 1
Expression for energy stored 2
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(N Self inductance, of a coil, is numerically equal to the
emf induced in that coil when the current in it changes 1
at a unit rate.
(Alternatively: The self inductance of a coil equals the
flux linked with it when a unit current flows through
it.)
(i)  The work done against back /induced emf is stored as
magnetic potential energy. Y,
The rate of work done, when a current i is passing
through the coll, is Y,
dW_| l__<Ldi)_
ar T \Ma)!
Yo
_ S S
~ W= [dW = [ Lidi ,
= Li?
2 3
Q17
a) Principle of meter bridge 1
b) Relation between I;,l,, and S 2
a) The principle of working of a meter bridge is same as
that of a balanced Wheatstone bridge.
(Alternatively:
| 1
| | o
. P _R
When ig=0, then — = =)
Q S
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) R_ L
S 100-1,

When X is connected in parallel:
R 1
( XS )_ 100 — 1,
X+S

1,5(100-1,)

On solving, we get X = 100(l,-1;)

Y2

Y2

Q18

Diagram of generalized communication system 1%

Function of (a) transmitter (b) channel (c) receiver Y2+ % +%

Communication System

i i

1 | ’

1 [

I

essage Transmitted Received | User of
formation | M P Transmitter f—— Channel I ) Rece e [ sage | In!‘nmwmni
purce Signal } Signal i Signal
 — I
|

[Also accept the following diagram

Information | Communication ] Receiver of

Source = channel Information

]

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

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

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

from the received signals at the channel output.

1%

Y2

Y2

Y2
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Q19 a) Function of each of the three segments Y2 + % + %
b) Diagram of output wave form 1
Truth table Ya
a) Emitter: Supplies a large number of majority charge Ya
carriers.
Base: Controls the flow of majority carriers from the Ya
emitter to the collector.
Collector: It collects the majority carriers from the base / Ya
majority of those emitted by the emitter.
b)
1
th 2 3 t4 5 16 7 8
Truth Table
A|lB|Y
0/0]0
01110 Yo
110]0
1111
3
Q20 ) . .
(a) Ray diagram for astronomical telescope in
normal adjustment 1%
(b) Identification of lenses for objective and eyepiece 1
Reason Yo
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(a) Ray diagram of astronomical telescope

i Objective k—“‘fé‘*“’f
\ y Eyepje(ge

@ 1%
(Note: Deduct %2 mark if the “arrows’ are not marked)
Ya
(b) Objective Lens: LensL;
Yo
Eyepiece Lens: Lens L,
Reason:
The objective should have large aperture and large focal Ya
length while the eyepiece should have small aperture and
small focal length.
3
Q21 :
(a) Statement of Biot Savart law 1
Expression in vector form Ya
(b) Magnitude of magnetic field at centre 1
Direction of magnetic field Ya
(a) It states that magnetic field strength, dB, due to a current
1

element, 1di, ata 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 Idlx7

B E
Alternatively,
— U Idi < 7
dB = — S5
( 4 |7)? )

Y2
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— HoX1 _ Uo T ;
(b) B, = BT (along z — direction)
_ Ho*XV3 _ uoV3 A .
By = ETEETS (along x — direction)

. _ 2 2_#0
~B= /Bp + B, =R

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

tan6 =3
(/76 = tan~1V3 =60°)

(in XZ plane)

Y2

Y2

Y2

3
Q22 Formula for energy stored Ya
Energy stored before 1
Energy stored after 1
Ratio Ya
2
Energy stored = % Ccvi(= %Q?) 72

Net capacitance with switch S closed = C + C = 2C
1
= Energy stored = 5% 2C xV?=CV?
After the switch S is opened, capacitance of each capacitor= KC

1
=~ Energy stored in capacitor A = EKCVZ

For capacitor B,

1 Q2 1c2v2 __ 1cv?
Energy stored = - & =27 1%
2KC 2 KC 2 K

. Total E | d—lKCV2+1CV2—1CV2<K+1)
- Total Energy stored = > > =3 =

—1CV2 K*+1
T2 K

Y2

Y2

Y2

Y2
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2CV2.K 2K
CV2(K2+1) (K?2+1)

-~ Required ratio =

Y2

3
SECTION D
Q23 ) ) :
a) Name of the installation, the cause of disaster Yo+ Yo
b) Energy release process 1
c) 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)
(if)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
(a) Derivation of E along the axial line of dipole 2
Q24 (b) Graph between E vsr 1
(c) (i) Diagrams for stable and unstable Yo+
equilibrium of dipole
(i) Torque on the dipole in the two cases Yo+ Y
(a)
< 2a > F+q E'q._
Y — e - ————— DS ——
-q +( P

Electric field at P due to charge (+q) = E; =

4megy (r—a)?

1 q
4meg (r+a)?

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

Net electric Fieldat P=E, - E, = ——%_ 1 _4

4meg (r—a)?  4amey (r+a)?

1 2pr
" 4me, (r? — a?)?

(r =q.2a)

Its direction is parallel to p.

Y2

Y2

Y2

Y2
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(b)

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

(c)
> E
'1] +q I> p E: )
Stable equilibrium
— > E 1
p %)
4 L4 & .
q q > F

Unstable equilibrium

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

Q) 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, Z=p x E | 7 =pEsin0) s + Vs 5

OR

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 g from infinity tor 2
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Surface
charge density o

N

Y2

fE.ds:i
&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 1
area of each of the surface 1 and 2.

Y2

q JA
%E.ds:—:—ZZEA;

&o &o

1
£ o
T 2g
b) )
W= fﬁd?
qoo Y,
T
:qf(—Edr)
T g d
=—a (g)ar N
qo |
= —|oo —
2e! 7T
= () "
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Q25

a) Identification Ya
b) Identifying the curves 1
Justification Ya
c) Variation of Impedance
with frequency Ya
Graph Y
d) Expression for current 1Y%
Phase relation Ya

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

Curve A —* power

Reason: The current leads the voltage in phase, by "/2,
for a capacitor.

) Xe= — (/X, x )

s

d) V=V, sinwt c

Q =CV =CV, sinwt

d
1 =d—z=a)cVocoswt

S

V=V, sinwt

=1Ip sin(wt +7/5)

Current leads the voltage, in phase , by 7/,

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

Y2

Y2
Y2

Y2

Y2

Y2

Y2

Y2

Y2

Y2
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OR
a) Labelled diagram of ac generator 1
Expression for emf 2
b) Formula for emf Ya
Substitution Ya
Calculation of emf 1

o .
N : ’/
Slip ® —9
rings : Alternating emf
Carbon
brushes
Let w be the angular speed of rotation of the coil. We then have
¢(t) = NBAcoswt Y
d¢
W BE=——
dt
= NBAw Sin wt %
= E,sin wt (E, = NBAw) 1
b) Induced emf = BIV Ya
~E=03x10"*x10 x5 volt ez
E=15x1073V (= 1.5mV) 1 5
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Q26

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

b) Polarisation by scattering Ya
Calculation of Brewster’s angle 1

a) The wavefront is the common locus of all points which are in
phase(/surface of constant phase)

Incident wavefront

Medium 1

Medium 2 \l\

Refracted
E wavefront

P

Uy <,

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

L _BC . _AD
smL—ACan smr—AC

sini BC vt

“sinr~ AD  w,t
v

1
= — = a constant
U,

This proves Snell’s law of refraction.

Y2

Y2

Y2

Y2

Y2
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b) When unpolarised light gets scattered by molecules, the
scattered light has only one of its two components in it.
(Also accept diagrammatic representation
i
ety
|
Scattered i,jght;
(Polarised) *
! Y
_ To Observer )
We have, u = tan iy
Yo
~tanip = 1.5
~ig=tan"'15
(/56.3°) 5
Yo
OR
a) Ray diagram 1
Expression for power 2
b) Formula Ya
Calculation of speed of light 1Y%
a)
ﬁ___‘ B
__‘_,_..--""'r--f- - -h%%.;ﬁ*ﬁ-.\__\_';'h
5 — =" “““i T 1
b L s *
e e 14 mmemmmmemeememnas L L), memn e e -
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. A
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Let the final image be at I. We then have

1 1 1

Adding , we get
1 1 1 1

i Lbov ou f
1 1 1
L= —+—
f h f
~P=P +P,

b) At minimum deviation

r=4/,=30°

We are given that

'—3A—450
l—4 =

_sin450_
"~ sin300

“u NG

. em = -
-~ Speed of light in the prism = 7
(=21x10°ms™)

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

sin(4/,)

but does not do any calculations.]

Y2

Y2

Y2

Y2

Y2

Y2

Y2
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