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?-777-772779?37:

(i) @ ¥eT AT & | 3T F97-97 § 7 26 FHT & /

(i) 39 Y99-Y7 & Qie Y77 3 : @U8 37, @US &, @IS &, TS & 3N @IS T |

(iii) TS 37 § Gra 397 3, Jod% HT Uk 3% 8 | @V § 7 qiel J97 &, 9% &
STHF 5| @8 TH ANGIH 5, I9% & AT 3% 3 | @ 7 H o 37H
T% GeoTeTRT 397 & 37 GV T § di7 397 &, I3 & Gl 37% & |

(iv) ¥¥7-97 4 qOF W P13 lahcq 787 & | a9, g 37H! qici Ok 97 §, a7 37Hl
gIct Uk J97 H 37 qier 371 qrct @Al 3991 7 3R wI7 eI 1597 T 8 |

98 o1 § 37191 130 7T T § G T Uk G & AT 8 |

(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™

1
4n80

=9x10° N m? C2

gl bl godd ™ = 9-1 x 103! kg

=[¢IH 1 GIHH = 1-675 x 1027 kg

I T GodHH = 1-673 x 10727 kg

SATENTET ST = 6-023 x 1023 ufd o™ A

e f3RrdTeh = 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

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



Qus A
SECTION A

1. Tt T8 g &1 g Fuefel™i PQ 3 CD & o= i g quis T8 foum #
THT AT T 8 | T Pusert § UNa ar shi feem =1 SIg0= @se | 1

P ki Q [ ] ¢ gLk D
N S

_O_®_O_ —o—@—o—

A bar magnet is moved in the direction indicated by the arrow between two

coils PQ and CD. Predict the direction of the induced current in each coil.

P i Q [ ] ¢ gLk D
N S

_o_@_o_ —o—@—o—

2. ToEq IR Trehi &1 o AWl o UGl H fOR[-greehi® auTi i I % o
Fry fofay | 1

Write the relation for the speed of electromagnetic waves in terms of the

amplitudes of electric and magnetic fields.

3. UM IR 3R gAH a1 o [ 3T 919 & dR Jufishd § "Aifod @ | S99
T g 1 YaTied s T8 3 | A1 IR AT qed g 2 79 I A gfe
ST | 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.
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4.  Ffe Sl @1 % Srufad TR o et gehrr @ gfaeenfua e fean sme, @) i
% fi50 o1 —~dan fo=rem v fore TR afafaa grm 2 re 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.

5. 39 uitger &1 AW fafau St fagq-grasha fafewmn i aaren Thia 1 gt
2 | 1
Name the phenomenon which shows the quantum nature of

electromagnetic radiation.

Qus d
SECTION B

6. 3@ feufq =1 wma hifsre S foga ot grachie & wfet 1 sufeafa # fafim
Tt ¥ TfqHE STEfd o w1 g o) oy =rer @ nifqw smafsa s
& I & foTu fopam ST @ | 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.

7. A foeq-grehE aut @ ggenie fSeh qireed {R for e aferd O w8
(a) 100 m<i<10¥m
b) 10*m<i<10%m

Tcdeh Rl Ueh 39T fiftgy | 2

Identify the electromagnetic waves whose wavelengths lie in the range
(@ 101 m<i<10¥m
) 10*m<i<10%m

Write one use of each.
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8. o T3} foada ot fg ot safaentor & foru <figrar 9 Eifew | o1a: 38 TR
faeRtur 3R foeda 9t & 19 & 3= 1 Ieid hIfVT | 2

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

TS Py ¥ A a0l g Yehrel g1 o TO7T =4sTeh [TRaT | /9 0 1 M 0 § 2
& o= foreRer sear B, digrar 9 foeror w1 ewi & fo ame 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 P;. 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.

9.  TESISH % Wagh i ATSEA Aol & fofu o1y dwieed #imr 913-4 A 7 | gIsge
% ey 1 S Avft % foTe o7y e i aitesfora Shife | 2
The short wavelength limit for the Lyman series of the hydrogen

spectrum is 913-4 A. Calculate the short wavelength limit for Balmer
series of the hydrogen spectrum.

10. (a) TARA graeh, 3R (b) foga-gres sAW & U Iugw 9qred & Qo
faflay | 2

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

55/2 6
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T us |
SECTION C

11. (a) 589 nm TG 1 g THaUH Yehrel AY & fohell I o I88 W H(ad
Bl B | A oA 1 p = 1-33 B, dl Waldd Jehrw hl quieed, armafy
3N =T 1 IR |

(b) 1-55 UdHIh & Hid U g IWIAA dF == =1 2 g el
FAeh! ! dshdl AT HHH & | A 36 OF hl BIRE gl 20 cm &, dl
T dshdl AT F1d Il | 3

(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. (a) TorHlt wadi efiemia g Ufdfard s oo & fau foeror o

Fifer |

(b)  3TUST CElEehld <hl T H qUEd Jefieshid & af @y fotfiau | 3

(a) Draw a ray diagram showing the formation of image by a reflecting
telescope.

(b)  Write two advantages of a reflecting telescope over a refracting
telescope.

13. (a) et tficx A &1 +rfer faga fafau |
(b)  Toreft wfex g o, oTi@ # ST 3R, hiig R 3R S & A gft [; W
"o foreg wed gan @ |
R S

\/
gy S = ured # fopet s1Td wfaliy X ol §AIfSd 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, [y and S.

14, FUeorl % el % si= 3 Ytehed I R frfaw | weh-gr W foud
B o vl wHIe qiATiereRisl, foehl TraTsal wWH 8, % I Wehcd
forg =isteh sgeam AT | 3

HYAT

Torelt el o Tatehea <t aftwmt fafae | freht faegq-ame® a (emf) & @@
Y FARd S0 L H Ghad ol o [T s9sieh I hifrg | 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.

55/2 8
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15. ffafad o fore wrv afgq smern S 3

(a) Torell oo 9@ # YemI-foR[d 9/ @1 AW AW fofeRwn <ht
ferar § gfg & Wy Fgar 7 |

(b) Torell fou o gl yee & fom, R fafim geai & g gom
T Tl 2, T fawa (V) stmufaa fafeRwel S i (v) % |
Maera: giafda gar 2 |

(c)  hIIh-3iaeidl shl Afehan Tiael ot mafaa faferon &t digar =
i 7l et 2 |

Explain giving reasons for the following :
(a)  Photoelectric current in a photocell increases with the increase in
the intensity of the incident radiation.

(b)  The stopping potential (V()) varies linearly with the frequency (v) of

the incident radiation for a given photosensitive surface with the

slope remaining the same for different surfaces.

(c) Maximum kinetic energy of the photoelectrons is independent of

the intensity of incident radiation.

16. (a) THfad 3@ d B, 3R B, § § HH-A1 dcd 4w g 3R i 2
Dy Dy

¢ ¢

© B = B, ®

(b) UG p-n WY IR T H1 R@ T |

(¢) 3 A9 yfshanati hl 989 § sure kv S o ford 9t a0 |
foera-ate® s (emf) 39 BT 3 | 3
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(a) In the following diagram, which bulb out of By and By will glow
and why ?

(b)  Draw a diagram of an illuminated p-n junction solar cell.

(c) Explain briefly the three processes due to which generation of emf

takes place in a solar cell.

17. T 9d9H TR digeht a1ia A 3R B forelt V diee 61 9t @ gaifad 8 3
fe s s¢ 3 | feaw = 3@ i foon Smar 2 ot 3 e o ufgepreti &
Tk T & &9 TWAgaeh K &1 i Wagd W e a8 | 39 gF1 a9t
H TEEd W 8 qd 3R WAgd W o I9Eld. 9rad $ol (ER-Agd el
T F1q AT | 3
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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.

18. (a) T HigaH fohd YR foham ST 3 2
(b) Torelt TR wigletd aUT % < 4I9d dUST hl AT A 640 kHz
3R 660 kHz & | aTesh 3R Higash faHa 6l Mgl Fma i |
I HIge o TIT SATvh U <SS o1 7 ? 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 ?

19. (a) 3WAMSS Icasis fommm o frefl oifvmeer & sifirenafiest & s1erm &
U ufmy o EifT | 989 § sure $ifu ok o quise ok Fash
3 frta srfvrenerfores form TR ©i9 914 2 |
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(b) 3@ H fordll AR T & 1 fFasht qureal A 3T B <Al <@rian T 2 |
fret OR Tie & foru frfq qorew difew | 30 @il e & fe gem™
il fafgu 3T 9T deh Idies Hifem | 3

ty totg ty  tstg t7 tg

AI—

BI_I_

(a) Draw the circuit diagram for studying the characteristics of a
transistor in common emitter configuration. Explain briefly and

show how input and output characteristics are drawn.

(b)  The figure shows input waveforms A and B to a logic gate. Draw
the output waveform for an OR gate. Write the truth table for this
logic gate and draw its logic symbol.

ty gty ty tstg t;  tg

(Input)

ab— 1 L
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20. < w999 9 P 3R Q N gFi 1 B 5 om §, 99§ ST STER SEeEq
Tl H 39 YR W & foh 9oh oheg 3WME 8 | If¢ 370 O oS 3 A W 4A
grd yaried & Wl 8, a1 39 gF1 FUSierl % IWAMNE g T A greehid &
=1 iy 3R feum sma il | 3

Q

Two identical loops P and Q each of radius 5 cm are lying in
perpendicular planes such that they have a common centre as shown in
the figure. Find the magnitude and direction of the net magnetic field at
the common centre of the two coils, if they carry currents equal to 3 A
and 4 A respectively.

55/2 13 P.T.O.
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21. el SURIRd =R e #1 sAih oM@ difuy | efafed § g @ +

Eqe] %ﬁ\@ﬁ : 3
(a) SfA

(b) =

(c) hmmd

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

(a) Transmitter
(b) Channel

(¢) Receiver

22. (a) feu 7 yfigs & R W Hwae fawam #i afafda s w ufa
ghUg I0F ST 9 T B TS | ATIIH aWaR § fohd Uk g
gftads foram I 2
(b) TWE U A H, foreht @ia & <fifaci 4 e UHiet A 3R 4 Q w1 T
gfciges FAIa foham T 2 | |ia ot ATaies gfaty 2 Q iR faggq-ames
9 (emf) 12 V 8 | AiecHiet 3R THIEX o UT=eh qiehfcrd i | 3

(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 ?

55/2 14

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



(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.

Qug T
SECTION D

23. 3TN ! WIATST 5 IS H g3 gHeAT o [ § U g THER-9A | 9eT | 98
39 @ & O 4 3 e T8 wue uRff o 39 e ¥ 9ih 3% I
IR 8 IS | 38 31 $S e XII | Wifaehl #§ di@n o, I o gR T 101
AT o JEAT o 3T & 1 S R |

(a) =HlSA H & gl g8 98l T I WidssIud o ? ek [o=R 8 36
GESAT T FAT BRI AT ?

(b) ATl T YfseTaA § Sl Yok g1 shl HfshaT shl STe ShIfT, |
(c)  3TTeh foaR & AT TR ITh! HIATS GRI TSR qo &= & ? 4

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 ?
55/2 15 P.T.O.

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



Qus q
SECTION E

24. (a) GUM <l giwmr fafge | geng fagea 1 39T e A9 & I
FATYA ShITorT, |
(b) RIS < SEhIUH i Uisha grT IRgehd: gfod Sehrer fohd T wTed feRarm
SITAT @ ? ™ hid I TS = 1-5 &, Al a1 — Hhid IS & [AC
SIET IV A HIT | 5
AYAT

(a) G/ H W T Idd 3 8l o GIoE g0 Sldfers o941 294 & fog
foptur s @i | < El 1 BiRE g8 Wk UGl H 39 G ol &EAT
o = e Hif |

(b) ATY | HiE 6 GHETG 0 § TORAT g3 I3 TR R0l 36 @y =

foafera gt 8, ST& A9 B0 1 74 50 101 % 7 6 %‘@‘cﬂ%l
5w o yepter 1 =Tt itesferd shiferg | 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

(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 3 th
of the angle of prism. Calculate the speed of light in the prism.

55/2 16
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25. (a) TS ‘22’ % foRet fgya & wRor 3Tt 7efly W@ W figa & &g A
r gl W feuq fopeft foig W forggd-ai E o foig sk sgeaet <hifSrg |
(b) r>>adh fC E 3R r& o= 0% Eifw |
(c) 3fg ¥z foya fontll woham™ s faga-es E) | feuq =&, o1 34 fgga
TRl 3 SRl g <h feufa 1 s fFegw hifse it aat &
TR H 39 Toga T hRIRA IA-STTUl & ot =k fotfan | 5
rerE

(a)  TTSH THY I ITANT hich TSN AW T o hi Fohell ToheaH el
I-d: 9 THAS Udet e HRT faga-an a Hifer |

(b) TRET 3= St BHAA dach e T THEHH TSI 6™ T 40 @ |
fopell formg 3T q W1 3= | 39 STERME d9dd e % TFHE gl r W
feua fereft formg eh @M fobw 7T %l o foe =tk T <hIfSTT | 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
(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.

55/2 17 P.T.O.
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26. TorHt Itk X ! foREll ac A1 V = V) sin ot 8 gA1f9d foman o 8 | Fefaiaa
% 4§ fe@r U U s H dicedn, 9T 37 Ak o f=Rr i e T B

Y4 oA | | |
. B ! ¢
o<\ i T
T\ SR S S "
0| Vn < i 1 21 ®
(a) Ik X’ I IEATHT |
(b) T i A, B 3R C T & dieedl, grl 3R 3uyh Wk » gfwy
&l td g 2 31H I I gfse il |
(¢) ac @I hl A o T FEeh! Hfcremen ford Jepr fomror el 2 2 T
SR TIITST |
(d) Ui"T ¥ g AW ac dleedl U THh hHA-TFEY & [T holeh e
I | 5

HYAT

() ac A ® AW @ WY | e 89 B Surer § o
H g3 N B i forelt Fusell, e T 6l STIEa-He H &T%a
AR, T Ifa forga-aTes 9 (emf) & foTT =erh g HIfvw |

(b) Y9 ¥ fvam hit AR fowaiid 10 m Tl HiE &fas 9o 88, 50 msL
&1 =1 I, 0-3 x 10~4 Wh m=2 3 gt & Jraeh &7 o &fdsl "eeh &
T W IR @ R | 39 og A AN foq-ames 5 (emf) F1 drcerfien
T 1A HIRTT | 5
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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 :

1
1

1

1

c |
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- 1
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I
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I
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1
1
|
|
I — — | » ot
0 \/Wzn
1 S s 1
1 ~ Lo 1

(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

(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.

55/2 19
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SET 55/2

MARKING SCHEME

Q. No. Expected Answer/ VValue Points Marks | Total
Marks
Section A
Q1 Q to P through ammeter and Ya
D to C through ammeter Ya

(Alternatively: Anticlockwise as seen from left in coil PQ
clockwise as seen from left in coil CD)

1
Q2 Speed of electromagnetic wave, ¢ = =2,
Bo 1 1
Q3 I.  Nichrome Ya
il.  Rni> Rcy (or Resistivityn; > Resistivityc,) " 1
Q4 I.  Decreases Ya
i Nviolet > NRed 1y
(Also accept if the student writes A, < Ay )
1
Q5 Photoelectric Effect (/Raman Effect/ Compton Effect) 1
1
SECTION B
Q6 —
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.

(Also accept if the student draws a diagram to show the
directions.)

Yo
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SET 55/2

ii. gqFE =qvB Yo
_E Yo

or v — B
[Alternatively, The student may write: Ya
Force due to electric field = gE Yo

Force due to magnetic field = g (¥ x B)
The required condition is
qE = —q (V' x B)
[orE = —(VXE) = (?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”)]

Yo
Yo

Q7

(a) Identification Yo + Y5
(b) One use each Yo + Y5

a) X-rays/ Gamma rays Ya
One use of the name given Ya

b) Infrared/Visible/Microwave Ya
One use of the name given Ya
(Note: Award %2 mark for each correct use (relevant to
the name chosen) even if the names chosen are
incorrect.)

08 Interference pattern Yo
Diffraction pattern Yo

Two Differences Yo+

Yo

Imax

ANNA AN NN

1V \ LV VA Ty

322212 O 1x 2432
—» Path Difference
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_—
—
AR Yo
R
— Slit
Incoming
wave Viewing screen
Differences
Interference Diffraction
All maxima have equal Maxima have different
intensity (/rapidly decreasing)
intensity

All fringes have equal Different (/changing) Yo+

width. width.

Superposition of two Superposition of wavelets

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.)

1
Intensity is | cos? 0 (if | is the intensity of polarized light.)
(Award Y2 mark if the student writes the expression as I, cos? 8 )
I 1
—> 0 2
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Q9

Formula 7
Calculation 1%

1_R(l l)
17 " \n2 n,?

= For Balmer Series: (A5)chort = 4/R

and For Lyman Series: (A,)snore = 1/ R

@ g =9134x 4 A% = 3653.6 A°

Yo

Yo

Yo

Yo

Q10

a) Two properties for making permanent %2 + %
magnet
b) Two properties for making an

electromagnet

Yo+ Y2

a) For making permanent magnet:
(1) High retentivity
(i) High coercitivity
(iii)  High permeability
(Any two)
b) For making electromagnet:
(i) High permeability
(if) Low retentivity
(iii) Low coercivity
(Any two)

Yo+ Y2

Yo+ Y2

SECTION C

Q11

a. Calculation of wavelength, frequency
and speed

b. Lens Maker’s Formula
Calculation of R

Yot Y2+ %

Yo
1
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589 nm
1.33

a) A= = 442.8nm

3x108 ms™1
589 nm

Frequency v = = 5.09 x 102Hz

3

%108 _ 8
m/s = 2.25 x 10°m/s
1.33

Speed v =
0 7=[-l5-%
1 E_ ]2

“20 1 R

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

Yo

Yo

Yo

Yo

Yo

Yo

Q12 (a) Ray Diagram for reflecting Telescope 2
(b) Two advantages of it over refracting type of % +%
telescope

(a) Ray Diagram
Arrow marking
Labelling

Secondary ¢ -
rirr -

I»..\_\_\_H_"-,I o

(b) Advantages

(1) Spherical aberration is absent

(i) Chromatic aberration is absent
(ili) ~ Mounting is easier

(iv)  Polishing is done on only one side
(V) Light gathering power is more

(Any two)
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Q13 a) Principle of meter bridge 1
b) Relation between I3,l5, and S 2
a) The principle of working of a meter bridge is same as
that of a balanced Wheatstone bridge.
(Alternatively:
Q
(7 e 1
| S
| O—
i P _R
When ig=0, then — = =)
Q S
R l &
—_ 1
b) 5= 100—1,
When X is connected in parallel: 1,
R
( XS ) ~ 100 -1,
X+S
On solving, we get x = 15100~%2) .
solving, we g "~ 100(Iz-1,)
3
14 Definition of mutual inductance 1
Q Derivation of mutual inductance for two
long solenoids 2
(1) 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/second

ary coil
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when unit current flows through the other coil /primary 1
coil.
(i)
Ya
N, turns
N, turns
Let a current, i,, flow in the secondary coil
N,i
% B, = Ho lz 2 1
+~ Flux linked with the primary coil
N,N,A;i
= N,A:B, = w = Mi,1, Vo
N,N. A N N. 1
Hence, M,, = X022 S5 = ponyny Aql (n1 =tiny = TZ) 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 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.)
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(i) The work done against back /induced emf is stored as
magnetic potential energy.
The rate of work done, when a current i is passing Ya
through the coil, is
dw ., diy Yo
ar = leli= (1)
“W = [dw = [, Lidi &
=112 Y
2
3
Q15 (@) Variation of photocurrent with intensity 1
of radiation
(b) Stopping potential versus frequency for 1
different materials
(c) Independence of maximum Kinetic energy 1
of the emitted photoelectrons

(@) The collision of a photon can cause emission of a
photoelectron( above the threshold frequency). As 1
intensity increases, number of photons increases. Hence
the current increases.

(b) We have, eV, = h(v — v,)

h hv Yo
s =)+ (-
e e
= Graph of v, with v is a straight line and slope (: h/e) v,
IS a constant.

(c) Maximum for different surfaces K.E = h(v — v,) &
Hence, it depends on the frequency and not on the 72
intensity of the incident radiation.

3
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Q16 (a) Identification of the bulb and reason Yo + Y
(b) Diagram of solar cell Ya
(c) Names of the processes Yo+ +%
Ya
(a) Bulb B; glows
1
Diode D; is forward biased. &
(b) Diagram
7 —ANW—
]
: E 1
P y
I |
-
1 1
Depletion
laver
(c) Generation: Incident light generates electron-hole pairs. 1
Separation: Electric field of the depletion layer separates 1
the electrons and holes.
Collection: Electrons and holes are collected at the n and 2
p side contacts.
3
017 Formula for energy stored Ya
Energy stored before 1
Energy stored after 1
Ratio Yo
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2
Energy stored = % Ccv? (= %Q?) 1

1
Net capacitance with switch S closed = C + C = 2C %

1
= Energy stored = 5% 2C x V%2 =CV? Yo
After the switch S is opened, capacitance of each capacitor= KC

1
-~ Energy stored in capacitor A = EKCV2

For capacitor B,

Ya
1Q% _1c?v? _1c¢v?

Energy stored = ke -3 we 3k
- Total Energy stor d—lKCV2+ 1CV2_1CV2(K+1
- ot Energy stored =3 2K 2 K)
1 (K*+1 &
=_—CV?
()
- Required ratio = 20v° K 2K
=~ Require aIO_CVZ(K2+1)_(K2+1) ,
3
Q18 a) Achieving amplitude Modulation 1
b) Stating the formulae Ya
Calculation of v, and v,, Yo + Yo
Calculation of bandwidth Ya

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.

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

BANDPASS
it m x(t) SQUARE yif FILTER ﬂ‘
e LAW DEVICE "l CENTRED
A, sinagt A { AT o,
(Modulating Bt} +Cx(tl
Signal) c(f

A, sin .t
(carrier)
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with the message signal.)

U +

(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

b) Frequencies of side bands are:

(ve +vy) and (v —vy)
vy, = 660 kHz
and v, — v, = 640 kHz

~ V. = 650 kHz
&V, = 10 kHz

Bandwidth = (660 — 640) kHz = 20 kHz

Yo

Yo

Yo

Yo

Q19 a) Circuit diagram
Input characteristics

Output characteristics

b) Output pulse wave form
Truth table/Logic symbol

Yo
Yo
Yo
Yo
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100 — V=100V

Yo

o
:C;m | Base current (L)
S g 60 1A &
” -

50 un
: |/ .
= y A0
v o4 LA 30ud
2
o % 20u4
= 2 o
-

0 2 4 6 8 10 12 14 16

Collector to emitter voltage (Vg in volts

(The Student can show only one curve)
[Alternatively, The student may just write:
Input characteristics:

(1) vs (Vgg) graph keeping V. = constant
Output characteristics:

(1¢) vs (Vcg) graph keeping Iz = constant]
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Output waveform:
1 1 1 1 1 1 1 |
1 1 1 1 1 1 1 1
1 : ' 1 A
1 1 | 1
1 1 1 1
| 1 1 1
1 1 1 1
1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 | 1 1 1
1 | 1 ] | | | |
| | | 1 ! ! ! !
Truth Table:
0 0 0
0 1 1
1 0 1
1 1 1
and/or
Logic symbol:
A Y5
Y
— &
b 3
Q20 Formula Yy
Field due to each coil Yo + 1
Magnitude of resultant field 1
Direction of resultant field Y
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. . . 1 1
Field at the centre of a circular coil = ZLR 72

Mo X3

Field due to coil P = ——— tesla
2x5x1072
= 12 x 10~ °tesla 1
. ) 4
Field due to coil Q= “O—x_ tesla
2x5x1072
= 167 x 107° tesla 1,
~ Resultant Field = (/122 + 162)uT
= (20 m)uT 1

Let the field make an angle 6 with the vertical

tan g = 12w x 10~° 3
N = T6r=x10° 4
— —13
0 = tan Z i 3

(Alternatively: 8" = tan‘lg, 6’ = angle with the horizontal)

[Notel: Award 2 marks if the student directly calculates B
without calculating Bp and B, separately.]

[Note 2: Some students may calculate the field B and state that
it also represents the resultant magnetic field (as coil P
has been shown ‘broken’ and , therefore, cannot
produce a magnetic field); They may be given 2 %2 marks
for their (correct) calculation of Bg ]

Q21 Diagram of generalized communication system 1%
Function of (a) transmitter (b) channel (c) receiver %2+ Y% +%
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i
|
|
‘Transmitted | |Received User of
formation | Message Lj . itter o C Signal Recelver e sage | Information|
tm:e Signal ‘| ignal | Signal
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

Ya
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 Ya
receiver.
(c) Receiver: A receiver extracts the desired message signals Ya
from the received signals at the channel output.
3
Q22 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 Y
ina 1= —— Ya
b) Ammeter Reading I= P
12 72
= mA = 2A
Voltmeter ReadingV = E — Ir 72
=[12-(2x2)] V=8V .
(Alternatively, V = iR = 2 x 4V = 8V) 72 5
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SECTION D
023 a) Name of the installation, the cause of disaster Yot Yo
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)

(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
Q24 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 Ya
phase(/surface of constant phase)

Incident wavefront

A
vt
(B i

Medium 1

P A L C P
UpT
Medium 2 r ‘\l\
Refracted 1
Uy <y 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
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. d si _AD Y
Slnl—AC an smr—AC
sini  BC vyt Y
“sinr T AD vt
2 Yo

= — = 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)

! Yo

To Observer )

We have, u = tan iy y
2

~tanip =15

~ig=tan"115

/56.3°
( ) b,
5
OR
a) Raydiagram 1
Expression for power 2
b) Formula Ya
Calculation of speed of light 1Y%
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a)
A, B
~ e N T
T i
_FF___,_,..-’F '“‘i.q_q_% g 1
- - — — -\-'\""-._ e
O P 1 I,
* - L - *
e REE L - e o D e 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. 1,

Let the final image be at I. We then have

it 1 1,
fi vi u
1 1 1
v 1n
Adding , we get
i v u f
1 1 1
f h £
“P=P +P, 15
b) At minimum deviation
— _ Y.
r=4/,=30° ?
We are given that
3
| = —A = 450 1
i 2 0 5
sin45 1
oy =—= L5
K= Gngon = V2
=~ Speed of light in the prism = =
V2 Y.
(221x108ms™1) 2

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

sin(4/,)

but does not do any calculations.] 5
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Q25 (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) Torque on the dipole in the two cases Yot
(a)
¢ 2a > F+q E'q‘
N — e = ——— Dy ——
-q +(q P
< r >
Electric field at P due to charge (+q) = E; = — —9— s

amey (r—a)?

Electric field at P due to charge (—¢) = E, = ———2 2

amey (r+a)?

Net electric Field at P= E;, — E, = — —4_ - 14 Ys

amey (r—-a)?  4amey (r+a)?

1 2pr

- 4rrey (12 — a?)?

(r =q.2a)

Its direction is parallel to p. 1

(b)

r

(Note: Award %2 mark if the student just writes: For short
Dipole = ﬁ i—’; without drawing the graph)
0
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(©)

Stable equilibrium

P = &

5 R

Unstable equilibrium

diagrams but just writes:

Torque = 0 for (i) as well as case (ii).
(Also accept, Z=p x E | 7= pEsin6)

OR

(Note: Award %2 mark only if the student does not draw the

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

Yo

Yo

Yo+ Y2

a) Using Gauss’s theorem to find E due to an
infinite plane sheet of charge

b) Expression for the work done to bring
charge q from infinity tor

Surface
z  charge density o

Yo

Yo
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q OJA
3€E.ds:—:—:2EA;

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.

Yo

Yo

Yo

Yo

a) ldentification

b) Identifying the curves
Justification

¢) Variation of Impedance
with frequency
Graph

d) Expression for current
Phase relation

Q26

Yo

Yo

Yo
Yo
1%
Yo

b) Curve B— voltage
Curve C— current
Curve A —> power

a) The device X is a capacitor

Yo

Yo
Yo
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Reason: The current leads the voltage in phase, by 77/2, Yo
for a capacitor.

Yo

1

Q) Xe= — (/X; « )

XCT Ya

d) V=V, sinwt c

Yo
Q =CV =CV, sinwt

Yo

S 2

V=V, sinwt

d
1=d—f=ch0coswt

=1Ip sin(wt +7/5)
Ya
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)
(in terms of an inductor), the student be given full marks

for (only) these two parts ) 5
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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Alternating emf

_o

—0

Carbon
brushes

¢(t) = NBA cos wt

d¢
S F=——

dt
= NBAw sin wt

= E,sin wt

b) Induced emf = BIV
~E=03x%x10"%x 10 x5 volt

E=15x1073V (= 1.5mV)

Let w be the angular speed of rotation of the coil. We then have

Yo

Yo

(E, = NBAw)

Yo

Yo
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