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CBSE Class 12 Physics Question Paper 2015 (March 9, Set 2 - 55/2/A)

55/2/A

Code No.

Candidates must write the Code on the
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Please check that this question paper contains 16 printed pages.

Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

Please check that this question paper contains 26 questions.

Please write down the Serial Number of the question before
attempting it.

15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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Wﬁ?ﬂ:
(i) @Y I 37 & | 39 FvT-97 H FT 26 F9T & |
(ii) STYHH-YT 5 YT §: GV 37, @S §, VS T, TV ¢ 3N GV T |

(iii) @EHHEIHTE JIF F137F 5 | G THETJHE TIH H 2 3F & |
GUE F 4 12 97 &, 9% & 3 3% & | GUE § H 4 37% H Uh FoAIEIRT Fo4
BN @GS THI YT &, b &5 3P 5 |

(iv) Y¥7-99 § GHT W P35 I[dHcq 781 & | TI749, 3T b1 JIcd Th J97 H, di7 37h]
JIe? Th J97 4 3N i 37H] qrcd di-l 971 4 3TaReb T37 JGT17 1637 73T & |
0d J¥1 H 37791 130 7T g7 § G ST Uh I3 & HAT & |

(v)  ST&T HIEvTF &1 3719 [HelcTiaad Fifae [Haaisi & Tl HT 39T H THd &

¢ =3 x 10° m/s

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

W, =47 x107" Tm A~

e,'=.8854 x 10712 C2* N1 m™

1

4 te
O

=9 x 10° Nm? C*

m, = 9-1 x 10! kg

¢ Rl GoIHH = 1-675 x 102" kg

T sl 2odHH = 1-673 x 10727 k

g
JATANTTEl F&AT = 6-023 x 1022 gfd U™ 9
diegad@E I = 1-38 x 10723 JK!
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General Instructions:
(1) All questions are compulsory. There are 26 questions in all.

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

(111) 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 :

¢ =3 x 10° m/s
h'=6-63 x 10> Js
e=16x10"1°C
u=41t%x107" TmA™

g, = 8:854 x 1072 C2 N1 m™

1
4me
O

=9 x 10° N m? C2

m, = 9-1 x 10! kg
Mass of neutron = 1-675 x 107%' kg
Mass of proton = 1:673 x 1072’ kg

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

Boltzmann constant = 1-38 x 1072% JK!

P T4
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gus A
SECTION A

1. AM T&9a 99 & & it fohel ATgetes d 3T fohU I dTel §US UHeh Theed
T T 1 8 ? 1

What 1s the function of a band pass filter used in a modulator for
obtaining AM signal ?

2.  IAFATRR HThid 1 hl3 GHAG U TohHl TH THHHM Freehld &3 H TdHH
HUAT AT 2 AN 39 4 o dd & drdd & | 39 99 4 Ui 9 hi feem 3R
qRHTIT T 8 2 1

A planar loop of rectangular shape i1s moved within the region of a
uniform magnetic field acting perpendicular to i1ts plane. What 1s the
direction and magnitude of the current induced in it ?

3. O YhIY ThEl JehIIId: Tod HIEIH § foled ATEIH | THH &idl &, d9 3T9ad ol
ShTfcieh ehIUT YRl oh aU] (TT) T HYX T HLdl & 2 1

When light travels from an optically denser medium to a rarer medium,
why does the critical angle of incidence depend on the colour of light ?

4. Tl eang & R & @ fafea ami T, 3R T, RV -1 IT% o T 91T 3gaR 2 |
39 41 a9l § H $H-O1 3= 8 3T Fi 2 1

A

{5}

A

V T,

I >
V — 1 graph for a metallic wire at two different temperatures T, and T, 1s

as shown 1n the figure. Which of the two temperatures i1s higher and
why ?

Ty
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5.  Topdll "A1eaH o ETdreh shl TRYTT fTRIT | $&ehT TH.SAE. (S.1.) AT o
2 ? 1

Define dielectric constant of a medium. What 1s 1ts S.1. unit ?

QUE o
SECTION B
6.  dUT <hl giedmeT fARgu | BT o T9gT=d 1 3TN ek fohell ITd dF W
JATfdd FHd 0T o Tfdd qUIH <hl Thid Wi | 2
AT

(a) 9 hig qUT Thdl folel A1e™ o Tehd] TeH H1EIH | 9<i0] Hhidl &, a4
39 0T Bl ShiH-HT YA GREldd &l gl R &1 ?

(b) G HILHHT % YR p, AR p, &, 30 GU1 o N k1 AT =T
BT 2 2

Define a wavefront. Using Huygens’ principle, draw the shape of a

refracted wavefront, when a plane wave 1is incident on a convex lens.

OR

(a) When. a wave 1s propagating from a rarer to a denser medium,
which characteristic of the wave does not change and why ?

(b)  What 1s the ratio of the velocity of the wave in the two media of
refractive indices p, and p,, ?

7. T UiEdl gidigek R foOd-amgs 9 (emf), ¢ AT AT IdUY, r % A
o0 & 3@ ¥ QMU JTER GAd 8 | R & %ed o &Y H (1) THAA dleedl,
V QT (i) g/, I H o= sl 23 & e ar% it | 2
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A variable resistor R 1s connected across a cell of emf ¢ and 1nternal
resistance r as shown in the figure. Draw a plot showing the variation of

(1) terminal voltage V and (i1) the current I, as a function of R.

8.  ITUM HIglld (AM) AR AR Hgletd (FM) dUN o s 3f=d ARE Gl
fa¥eT ISt | AM faHa &t a1 § FM famaet st ali&ar &1 &1 STl 8@ 2 2

Differentiate between amplitude modulated (AM) and frequency
modulated (FFM) waves by drawing suitable diagrams. Why 1s FM signal
preferred over AM signal ?

9.  Ueh UcHhl VI, ToI9shl TTIdl ol 4-5 MeV &, Z = 80 o TehEl AT U Zhirdl
2, Bohdl 2 ST Ul fqRn IohiHd LAl 8, d1 Hehedd IWHA <hl gl el

$ITT | 2

Determine the distance of closest approach when an alpha particle of

kinetic energy 4:5 MeV strikes a nucleus of Z = 80, stops and reverses 1its
direction.

10. FESeH W] # A Freran sraeen § ufshAv H ATel Soidea o9 gl
3AfNTd T H T il 8, 99 399 Trag ¢ slifell dulesd fohd ekl gHTiad
gl 8 ? 2

When the electron orbiting in hydrogen atom in i1ts ground state moves to
the third excited state, show how the de Broglie wavelength associated

with 1t would be affected.
Qcollegedunia;
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Qus ¥
SECTION C

11. W%%%Wﬁ,aW%aﬁ?ﬂW 1:5 mm Gﬂ'{%l'\:{@f%ﬁ?[ﬁﬁ
% SIF Sl gl 1 m @ | ST TSl sl ITH i % 0T 650 nm 3R 520 nm
gl AUICEAT ¥ & JehT3 Jms1 o1 SUFIT fehaT TR 8 |

(a) A = 520 nm % oI 9¢ W ¥ If=rss 8 el =wehlcil Tt 61 gl
T hITT |

(b) gl 3r=ve H I hH-H-HH Gl T hINT STEl T 34 gHI qUIGEdl
T 1 <H TS~ Teh-ge’ < HUTdl griT | 3

In Young’s double slit experiment, the two slits are separated by a

distance of 1'5 mm and the screen 1s placed 1 m away from the plane of

the slits. A beam of light consisting of two wavelengths 650 nm and
520 nm 1s used to obtain interference fringes. Find

(a)  the distance of the third bright fringe for A = 520 nm on the screen
from the central maximum.

(b)  the least distance from the central maximum where the bright
fringes due to both the wavelengths coincide.

12. (a) @ =3 H gHE 901 A & %o % €9 H 94 Hall (BE) Sfd Jfeas1iq
&1 dgh G T & | 39 dsh W A A, B, C, D 3R E &Yl TR <hl
feorfel sl &g od 8 | Ul |igd 2 Iishanadi sl (A, B, C, D 3R
E @ 9gl 1) Micse shifGl, Teh dal 98 SIl AT9ehd [q@vsd o Il 8idl &

3 @t St T TerEd & grT wrdl §
BE /JC ]3\'\
BE B E
A
A
> ZHE 9&T A
(b) = feu U & YsHH H YA U1 H IcdiNid UsAufdeg fafmon <h
JepTd JEETHT |
g X3 g oY 3§ W 3
55/2/A / P.T.O.
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(a)  The figure shows the plot of binding energy (BE) per nucleon as a
function of mass number A. The letters A, B, C, D and E represent
the positions of typical nucle1 on the curve. Point out, giving
reasons, the two processes (in terms of A, B, C, D and E), one of
which can occur due to nuclear fission and the other due to nuclear

BE C I.)\\
A ’ .
A

> Mass Number A

fusion.

(b)  Identify the nature of the radioactive radiations emitted in each

step of the decay process given below.

A A4 A-4
7 & > 7-2Y > zaW

13. TR AIEATAT H =0T hi i forfys faensti & am fafeuw |

qyq H 3g@ hivw foh S MHz ¥ 30 MHz d% < Agfd qi@
fergq-grsshie i quafda grest gedt W araE w31 St 8 | 9 Ban ], o
g I 39 9T 9 31fEeh 81 Srar 7 2 3

Name the three different modes of propagation in a communication
system.

State briefly why do the electromagnetic waves with frequency range
from a few MHz upto 30 MHz can reflect back to the earth. What
happens when the frequency range exceeds this limit ?

14. YhEI-fogd 99T o Gre-g H T fawa’ 3R Cgelt 3T’ 9al shl gy
fIfigu | AT IHieRtur 1 I hieh 34 Wifdess TR &1 [A4ior feg yar
fopaT SITaT 8 2 3

Define the terms ‘stopping potential’ and ‘threshold frequency’ in relation

to photoelectric effect. How does one determine these physical quantities

@
Qcollegedunla;
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15. o ¥ g9y SgEr & giwe, S g ° feae S ot o garfe o 2, =
I H ARG 631 A1 8 | feaa ol a9 i W fohm qigy 0 9l 31 U
QYT | STe (1) ST, (i) WM 3R (iii) S9Rafdd @ ? Rl Gy | 3
S/ S/ S/

6QT2c ¢73Q TC CT 6Q3C T

(a) (b) (c)

Three circuits, each consisting of a switch S’ and two capacitors, are
initially charged, as shown in the figure. After the switch has been closed,
in which circuit will the charge on the left-hand capacitor

(1) 1ncrease, (11) decrease and (111) remain same ? (Give reasons.

S / S/ S/
+ + 6@+ +3Q N
TN~ () 6Q[3C

| |

|
O
i

| |
@

| |

Qo
&

(a) (b) (c)

16. aNOTﬁééaﬁﬁzﬁﬁ%aﬁNORﬁa ST HTOT foRdT STAT B | 39 TSl oh TS

HAAT

ATYeh! TG | TIMT AR g INUY (a) 3 (b) fou MU & St NAND Tl & &
2 | 39 T o gRI HEif-d difoeh (deh) JaTad Y8diHe | T o g
FIAM Gref fIRau | 39 g1 IRagi & qed el ol 98y | 3

(a) g: > } X

(b) : )D: } "3

55/2/A 9 P.T.O
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The outputs of two NOT gates are fed to a NOR gate. Draw the logic
circuit of the combination of gates. Write its truth table. Identify the gate
equivalent to this circuait.

OR

You are given two circuits (a) and (b) as shown in the figures, which
consist of NAND gates. Identify the logic operation carried out by the
two. Write the truth tables for each. Identify the gates equivalent to the
two circuits.

(a) é: )O )’3 g 4

(b) :_ );)i } "X

17. 9RUY ARG hl Gg&Fd1 | qui au1 foseshrdl & &9 0 9 SR &l Shamfaly !
SIRST ShifGT | 3Gk Hazft TR fid dUTrey Wifku | 9~ S™IE &1 shid-al
JfyrerTerfureh TOT 9 fseehtul o TIU 3ueh ST @ 2 3

With the help of a circuit diagram, explain the working of a junction
diode as a full wave rectifier. Draw its input and output waveforms.
Which characteristic property makes the junction diode suitable for
rectification ?

18. <R LAY eIE D & Tohdl dTeteh o BRI W fa9ar=a V T936 fohal T3 8 |
39 TTeleh -H_27TE9] dTgehl o 3TYaT8 a7 vy I T Y9G B I& (i) V ol T4
L TQaT ST, (i) L =hl QAT oL QAT ST a1 (iii) D ohl AT9T L T3 IQ 2
Jcdeh JehUUT § Y- I el IS HITT | 3

A potential difference V 1s applied across a conductor of length L and

diameter D. How 1s the drift velocity, vy, of charge carriers in the
conductor affected when (1) V 1s halved, (11) LL 1s doubled and (111) D 1s
halved ? Justify your answer in each case.

19. Tohdl FESALH o Qlfers bl 3T 10 MHz & | WMl sl cdiid hd s folg

Yo RIS & o1 BT =TeT 2 Ife gEeht S o B 60 em R,
cateh g 3cdd T Y=t shl TTfdsl el (MeV H) UitehieTd shifaT | 3

A cyclotron’s oscillator frequency 1s 10 MHz. What should be the
operating magnetic field for accelerating protons ? If the radius of its
‘dees’ 1s 60 cm, calculate the kinetic energy (in MeV) of the proton beam

produced by the accelerator.
&collegedunla;
India’s largest Student Review Platform
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20. Torel THAT U I eaﬂwr A 2 |3ﬂﬁWIH€|ﬂ%dé1@°{%aﬁia€%ﬂ°{

THEE g & B # feud ¥ | 38 W e Sa-emgt ¢ % R s
cqd hIT |
E%@Wﬁ%%@@ﬁa%,aﬂwﬁﬁ@?ﬁwmw

? 3

: = :
Deduce the expression for the torque t acting on a planar loop of area

> —>
A and carrying current I placed in a uniform magnetic field B .

If the loop 1s free to rotate, what would be i1ts orientation in stable
equilibrium ?

21. TI[q-graehi™ qUi Tohd TR 3cqd BIdl & ? FoUl hid drcil Tohd! Tae[d-graehi
dUT g1 984 <hl S dTelt oIl ol Gid 1 &idl & ?

freferfgd # swai fohe S aret fergd grsehia fefertol w1 ve=i 3
() ] SRR gihal o gol fea=i |
(i) TeIfehcdn | HariHeh |16 o €9 |

How are electromagnetic waves produced ? What 1s the source of the
energy carried by a propagating electromagnetic wave ?

Identify the electromagnetic radiations used
(1) 1in remote switches of household electronic devices; and
(11) = as diagnostic tool in medicine.

22. (a) WHMNGHI Th [0 AR 4, = 1-5 6 Hid & GHbIU [ISH
helsh AB 9 SAfHeTrsad AMidd 8 | I8 TUsH el 31ea smadHres
gd H 33k o1 8 | §d o YT 1 HIF [Td hilolC difsh fUSH &
Y o YT RISl <hl TohT0T Beteh BC o 3TfQe gsaddl &l |

C
(b) 39 YK H om0 o1 9y iU J9 I8 0 Bass AC W ATYcTrsad

39 hidl 2 | 3
55/2/A 11 P.T.O.
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(a) A ray of light 1s incident normally on the face AB of a right-angled
glass prism of refractive index ,u, = 1:5. The prism 1s partly
immersed in a liquid of unknown refractive index. Find the value
of refractive index of the liquid so that the ray grazes along the

face BC after refraction through the prism.

C

(b)  Trace the path of the rays if it were incident normally on the
face AC.

QuE q

SECTION D

23. i 3T IEehr wRicRl A Uk Teg 1 wwor foRan | o'l @R fhurdl 3 3% uig
e (et fevat) & Tt 6 o e 1w B wR ve sad e
g% | 9G] T GHIdT A 91 |&=eh § T 1 hRUl Sd™1 3R I&eh] R
hl SITEAT hl |

fﬂﬂ'@l@ﬁﬂﬁ%ﬁ?ﬂﬁ@:

(a)  oTd GgAh fhd THGT W ™ Ll & ?

(b) A 3TW oA a1t Tt =k & | I3 a1 61 o%q ?, 91 I8 T
e I I i AT 8 ?

() 3 forgl Q1 T 1 Ieorg HIfST et yesi g 3 dgEe @ e
1 IO HHSATd THY fopaT | 4

@
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Sunita and her friends visited an exhibition. The policeman asked them

to pass through a metal detector. Sunita’s friends were initially scared of

1t. Sunita, however, explained to them the purpose and working of the

metal detector.

Answer the following questions :

(a)

(b)
(c)
24. (a)
(b)
(¢)
(a)
(b)
(a)
(b)
55/2/A

On what principle does a metal detector work ?

Why does the detector emit sound when a person carrying any
metallic object walks through it ?

State any two qualities which Sunita displayed while explaining
the purpose of walking through the detector.

Qus g
SECTION E

H{rg ol Toed-graehd Y01 1 3| faieu |

At ! Fm ot g fagra o1 Heehy 8, SHehl hd ennud ? 3Ifd
3180 Hlad Il hifau |

fehdll =Teteh o ATAY ATEhI T HRRA AN oA o SSTeh 1 ITANT 39
U fE[-aiEs 9 (emf), 51 Tohell Jraehid & B & oadd [ &S o
Ik /bl 9T v O TTd HH T ATk H Ic9e BIdT 8, o [0 ik ITH

& U iy | 5

3T
ol 3R 1 ITANT Hieh, a.c. @ld, NIEh! dleedl v = v, sin ot 8, 9

Trarg fhdl 3MTEe Wb U JdTied IR o [T SIoieh Y cdd hifolg | 34
JhR ot o Bod o 9 H (1) ITIYH dleedl AR (1) 91T o o= &

1% G |
forefl 2iofl LCR uitqy 0 37tad k-8 o fofu saeteh Sfcud hifore | 5

State Faraday’s law of electromagnetic induction.

Explain, with the help of a suitable example, how we can show
that Lenz’s law 1s a consequence of the principle of conservation of
energy.

P T4

@
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(c) Use the expression for Lorentz force acting on the charge carriers
of a conductor to obtain the expression for the induced emf across
the conductor of length [ moving with velocity v through a
magnetic field B acting perpendicular to its length.

OR

(a) Using phasor diagram, derive the expression for the current
flowing in an i1deal inductor connected to an a.c. source of voltage,
v = v, sin ot. Hence plot graphs showing variation of (1) applied
voltage and (i1) the current as a function of wt.

(b)  Derive an expression for the average power dissipated 1n a series
LCR circuit.

25. (a) TeRfaggfaehl o TR® &1 W Tifgu | STk 38T ! gEar | o=

dfgd I8 guisy fob frafa & foreft sg o3 § fog omaw @@ & wHww

JigqEl FTHE U8 o MR IR MMgfd W HHL &8l a1 AR 38
‘TF{'IZITUTq/SOEﬁT'IT%I

(b) TN THHAE AERG THR < THde IEU 1’ 9 ‘2 % AT T

WS + 6 3R — 2 68 | (i) 34 1 =1all o ster fepefl foig 0 A9 (ii) 34

QI =G o S8 Y=g =16l ‘1’ oh {4ehe Topelt Tomg W A2 forgd-&i3 <

giHToT 37T fevn Ta shifvw | 5
SOE|

(a) TRl fog W fEORdgd fawa i1 9R9WT foifgq | g8 S.I. AE
i TeTRgT |
== § qUT AFHR diF foimg A& qq, qq N qq A fog A, B 3T C
W W@ 7 | 39 o & RrRdga fafas o9 & ot oo =Joaa
hITTT |

(b)  THHfIREd o SRUT GAfaWE goal 1 f=Eor it -

() e ogd foyd
(i)  Torel gl o YR W fed Q1 HelEH 9HTEw 5

@
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(a)

(b)

(a)

(b)

26. (a)

55/2/A

State Gauss’s law 1n electrostatics. Show, with the help of a
suitable example along with the figure, that the outward flux due
to a point charge ‘q’, in vacuum within a closed surface, is

independent of its size or shape and 1s given by q/e, .

Two parallel uniformly charged infinite plane sheets, ‘1’ and ‘2,
have charge densities +c and -2 o respectively. Give the

magnitude and direction of the net electric field at a point
(1) in between the two sheets and

(11) outside near the sheet ‘1’.

OR

Define electrostatic potential at a point. Write its S.I. unit.

Three point charges d;, 9o and g4 are kept respectively at points A,

B and C as shown i1n the figure. Derive the expression for the

electrostatic potential energy of the system.

Depict the equipotential surfaces due to
(1) an electric dipole,

(11)  two identical positive charges separated by a distance.

T forg-fors (S%q), R Tshal B35 o 309 TMeiid U838 o G 31 W
TG T 7, 39 Y53 o Ueh 3R s HILIH hl YT n, q9T ol 3
HIETH 1 IYdATh n, & S8l n, > ny. 3Hh AT AT ANE Gifey AN
3 el gs3 W faidd Hegw | g9 "1eqq | 39add & foie ford
(a%q) gl (w), Sfafees gt (v) 3 ashal B2 (R) & ste wrary ogcus)
hITSTT |

P T4
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(b) 39 IWATH TEH 1 STANT n, 3R n, & 9ai § fora 1 Tl v apan
=1 o fou 39 fefd 1 ITe 9 | <hifSie, S19 aridides Jidiers s§-dl
2 | 5

AT

(a) EIH GEHSIN gRI AT FHTESH § Yfafers s9-1 gorie o fore amfera
fehtur 3@ Wif=IT | 3Eehl STEEA AT o {oTT s¥seh sgcudl hIivT |

(b)  ToRdt gergsfi sl fave &mdr fhd YR afiaidd gidl 8 5T«
()  AfgyIeh T\ 1 <A@ " I g,
(ii)  STAfdd JehrST shl qUICEH 3ATYeh & SITdl & ?
Jcdeh JehUUT § Y+ I el ¥ HikrT | 5

(a) A point-object is placed on the principal axis of a convex spherical
surface of radius of curvature R, which separates the two media of
refractive indices n, and n, (n, > n,). Draw the ray diagram and
deduce the relation between the distance of the object (u), distance
of the 1image (v) and the radius of curvature (R) for refraction to
take place at the convex spherical surface from rarer to denser
medium.

(b)  Use the above relation to obtain the condition on the position of the
object/and the radius of curvature in terms of n, and n, when the
real image i1s formed.

OR

(a) Draw a labelled ray diagram showing the formation of image by a
compound microscope 1n normal adjustment. Derive the expression
for its magnifying power.

(b)  How does the resolving power of a microscope change when
(1) the diameter of the objective lens 1s decreased,
(11)  the wavelength of the incident light 1s increased ?

Justify your answer in each case.

55/2/A 16
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CBSE Class 12 Physics Answer Key 2015 (March 9, Set 2 - 55/2/A)

MARKING SCHEME
SET 55/1/A
Q. No. Expected Answer / Value Points Marks | Total
Marks
Section - A
Set -1,Q1 | Dielectric Constant of a medium 1s the ratio of intensity of electric field 1n 2
Set- 2,Q5 | free space to that in the dielectric medium.
Set-3, Q2 | Alternatively
[t 1s the ratio of capacitance of a capacitor with dielectric medium to that
without dielectric medium.
Alternatively
Any other equivalent definition
S.I. Unit : No Unait 2 1
Set —1, Q2 T] 2 T2 15
Set- 2, Q4 | Slope of T 1s higher than that of T5. 2
Set-3, Q5 | (or Resistance, at Ty, 1s higher than that of T») |
Set -1, Q3 | No induced current hence no direction. .
Set- 2,Q2 1
Set-3, Q4
Set -1, Q4 | Critical angle depends upon the refractive index (n) of the medium | %2 +%2
Set- 2,Q3 | and refractive index 1s different for different colours of light.
Set-3, Q1. |
Set -1, Q5 | It rejects dc and sinmusoids of frequency w., 2w, and 2w. and retain |
Set- 2,Q1 | frequencies w., W £ w,.
Set-3, Q3. | (Alternatively: It allows only the desired/ required frequencies to pass
through it)
Section - B
Set -1, Q6 Graph of ~V-vs R 1
Set- 2,Q7 Graph of 1vs R 1
Set-3, Q10 | L
(1) V vs R:
7 = ER 1
R+r
I
(11) I vs R:
Ejr
1 2
J = E
" R+r .
(Award 2 mark 1n each if child writes only formulae)
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Set -1, Q7 ‘ '
SZt— H ((22 10 || de Broglie Relation 1/
Set—3,’Q8 Dependence of A on n 1
de Broglie wavelength A = 8
: 1 ! o V2
A RS v l 2
CAlXn v

~. de Broglie wavelength will increase

Alternative method

2TTT r
~ (A x —= 1
n n

As 2T, =nA ; A=

2
.. XX N
& 2 %)

| OC?:) AXn

~. de Broglie wavelength will increase 2 2

(Note: Accept any other alternative method)

Set -1, Q3 Detinition of Wave front 1

Set- 2,Q6 Diagram 1
Wave front : It 1s the locus of points which oscillate in phase. 1
Or

[t 1s a surface of constant phase.

Incident ,\

planewave !

Spherical wavelront
of radius f - Or

a) Characteristics & reason Lo+l
b) Ratio of Velocity 1

a) Frequency does not change, as frequency is a characteristic of the source | Y2+

of waves.
(Alternatively: e PR n)
A1 Ay
b) The ratio of velocities of wave 1n two media of refractive indices pu; and u; | )
i3 2,
1 ,
(Alternatively: =+ = =2
V2 H2
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Set -1, Q9
Set- 2,08
Set-3, Q7

Diagrams of AM and FM

Reason 1
c,(t) for AM oL _.' | III I'I ||' Ill I,'I | | I,-'II _‘ \ / ’:‘T.:’i III.'II I".I .'I | Ill -l'. I.'I I'I | ' ' | \ :i_,: _.T_J_,# | III ,'I II ,"I ||I Iull ." & ThSa74 "1
) 0.5 1 1:5 2 2D 3

1h

1 |I=I| rﬁ| It ] II Inl. II III Irﬁ.I II \ 'I III |Ilr | |

AN ] | | | | ,I ', I. I', jl I'-I .'I I'I .I .l |I | l. |~ "ﬁll~ | |. l. =I l' ,I III L|I | '.II ;. I'.I II |I | '| |IHI| I;II IIlllll| |IIIIII I'I I'|Il ll.' II'.II I lll'l
Cm( t) for F M 0 Il'l_ |-| l* | |I | | | || | | || I. lll I' I.'I I'. I'II I'I 4| | |I |1 |I | || | | | Il I| Il I| ||' \ |II I'~ | | || |, rl || || 1| : lr Il | |I III |II L E
| RIRIRTRY || \ | & |\ | 'lll '”' 1B *,ll | § RIRIRIRI 7 Y4 | 1
ey gl o ¥ OX Ul Y EYRYE MY iy 9y N X
'0 0.5 1 1.5 2.5 3 2
Why FM 1s preferred over AM’?
Low noise/ disturbance// reduced channel interference// more power can be | 1 H

transmitted// high fidelity.
(Any one reason)

Set -1,Q10
Set- 2,Q9
Set-3, Q6

Formula
Calculation & result

%:
%)

Distance of the closest approach

1 2ze?

T, =

- 2% 9%x107 X80°x(1.6%10717)2
- 4.5 %109 x1.6 x10—19

=512 x 107 %.m

s

%, 2

Section — C

Set -1,Q11
Set- 2,020
Set-3, Q15

Diagram

Force on each arm

Calculation of moment of couple
Orientation 1n stable equilibrium

s
1h
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C * =
B s
i A
b
F,

Force on each perpendicular arm %)
Fl = FZ =4 b B

Moment of couple = I b B.a sin 6 1
T = I ab B sin@ 72

T=1ABsind T=1AXB

When the plane of the loop 1s perpendicular to the magnetic tfield, the loop y, 3
will be in stable equilibrium (4 || B), = 6 = 0°
(If the student follows the following approach, award %2 marks only)
M = Equivalent magnetic moment of the planer loop = 1A
Torque=1\7f X B=1A x B
|Torque| = IABsin@
Set -1,Q12
Set- 2,Q21 || Production'of em waves 1
Set-3, Q16 || Source of energy 1
Identification Va+12
Electromagnetic waves are produced by accelerated / oscillating charges 1
which produces oscillating electric field and magnetic field (which regenerate
each other).
Source of the Energy: Energy of the accelerated charge. (or the source that 1
accelerates the charges)
Identification: 2
(1) Infra red radiation ¥ 3
(2) X - rays
Set -1,Q13 . .
Set- 2,022 a) To draw path of light ray in prism Y2
Set-3, Q17 Formula and calculation of refractive index of liquid 1%
b) Tracing the path of the ray 1
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a)
)
sini. = L Hm
Ry B V2
= Um = UgSini,
y8 . o V2
=1.0 X 1 (lc = 60 ) 78
=1.299 = 1.3
(b)
J 5y q %
. 15 ‘- / : s —_— o 1 3
o~ _\
X Alternatively
Set -1,Q14
Set- 2,Q16 || Logic circuit — I
Set-3, Q18 || Truth Table - |
Identification - 1
To draw the logic circuit
A 4[>07
1
B [>O
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Truth Table
AB|Y
0010
1 {00 1
0 (110
1 (1|1
Identification : AND gate l
Or
Identification of logic operation in circuit (a) & (b) La+12
Truth table for circuit (a) & (b) L+
Identification of equivalent gates Vat+Y2
Logic Operation a) Y = A.B 72
b)Y = A+B V2
Truth Table
a)
AlB|Y
000 &
1 {0 |0
0|10
19 A N
b)
AB|Y
0 (010 :
1|01 "
O (11
1 |11
Identification 1/,
a) AND gate 1/
b) OR gate
Set -1,Q15
Set- 2,Q17 | | Circuit diagram |
Set-3, Q11 Working %)
Wave torms and Input & Output V2412
Characteristic property 72
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Circuit Diagram
Centre-Tap
Transformer
| Diode 1(D,)
I . p‘l >
1 C
entre e 2
: ’I‘ ap o [
| - E 1 S
————————— Diode 2(D,) R, output
= Y
Description of Working- During the positive half of input ac diode D, get forward bias
and D,, reverse biased and during negative half of input ac, polarity get reversed, D, get
forward bias and D, reverse bias. Hence, output 1s obtained across R; during entire cycle 1/
of ac. .
Wave forms
Input
E /\/\\—/ L 1/2
| | |
Output
s N L\
% E Due t6 | Duélto 'i Due to i Due to i i
T o 1 ; T i | |
£ DV?DiiD iDg'/i /2
28/ X7\ e i
= t
e
Characteristic property
Diode allows the current to pass only when 1t 1s forward based. 1/ 3
Set -1,Q16
Set- 2,Q18 Explanation of (1), (11) and (111) with justification 1 %3
Set-3, Q12 | . .
(1) Drift velocity will become half as v; < V VAR
— . . 1
(11) Drift velocity will become half as v; « - 1yt 1/
(1) Drift velocity will remain the same as v, 1s independent of diameter (D). 1511/ 3
Set -1,Q17 . .
Set- 2,019 Determination of magnetic field 12
Set-3, Q13 Determination of kinetic energy in Mel/ 1%2
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Magnetic field B = 2mrmv/q
%
- 2x314x1.67%x107% x 10" 0 CET
B 1.6 X 1019 O 1
Final velocity of proton v = R X 2nv = 0.6 X 2 X 3.14 x 10’
=3.77 x 10’m/s &
Energy =>mw? = ~x 1.67 X 10727 x (3.77 x 107)%; )
2
=7.4 MeV 1/, 3
Set -1,Q18 |
Set- 2,Q11 || @) Calculation of distance of third bright fringe 1
Set-3, Q14 || b) Calculation of distance from the central maxima 2
a) Distance of third bright fringe-y3; = % 72
 3x520x1077x 1
 1.5x1073
—3 1/2
=1.04 X 107°m =1 mm
b) Let n*® maxima of 650nm coincides with the (n + 1)** maxima of
520nm L
2 X 650%10"7 = (n+1)520 x 10~ 1/,
> n=.24
~. The least distance of the point 1s given by
nDﬂl
Y=
4x1x650x%x1077 " | 3
= ——— m = 1.733 X 107°m = 1.7mm
15105
el a) Pointing out and Reason of two processes 1+1
s b) Identification of radioactive radiations VotV
Set-3, Q21 il
a) Nuclear fission of E to D and C; as there 1s a increase in binding | Y2 + 2
energy per nucleon
b) Nuclear fusion of A and B into C; as there 1s a increase in binding | 12 + 2
energy per nucleon
b) First step - & particle V2
Second step — [ particle %) 3
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Set -1,Q20 || Three modes of propagation 1V5
Set- 2,Q13 || Briet explanation of retlection by lonosphere 1
Set-3, Q22 Effect of increased frequency range 1/,
Three modes of propagation V2
1) Ground Waves %
11) Sky Waves 1/,
111) Space Waves
Ionosphere acts as a reflector for the range of frequencies from few MHz to | 1
30 MHz . The 1onospheric layers bend the radio waves back to the Earth.
Waves of frequencies greater than 30 MHz penetrate the 1onosphere and 2 3
escape
Set -1,Q21 — _ _
Set- 2,Q14 Definition of Stopping Potential and threshold frequency  1+1
Set-3 ’ng Determination using Einstein’s Equation ]
Stopping Potential: The minimum negative potential applied to the anode/
plate for which photoelectric current become zero. 1
Threshold frequency: The minimum (cut off) frequency of incident radiation, | |
below which no emission of photoelectrons takes place.
By Emstein’s Equation
eVy = hv = ¢,
For any given frequency v > v,, V, can be determined. y
2
. . _ (h\ . o
Stopping Potential V, = (B) V==
dsS q)o — th
¢ 2 3
Threshold frequency, V, = Tﬂ
Set -1,Q22
Set- 2,Q15 Calculation of voltage across each capacitor in (a), (b) and (c) 12
Set-3, Q20 Explanation with reason for the change/no change 1V5
(a) V, = 3V Vp =3V  (L: Left, R: Right) 2
(b)V, =6V Vo, =3V 1
c)V, =2V Vp = 3V )
Reasons
(a) No change — ( potential same on both capacitors as (V, = Vi)) 2
(b) Charge on left hand capacitor will decrease ( 'V, > Vj) V2
(c) Charge on left hand capacitor will increase ( V; > V) 2 3
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Set -1,Q23
Set- 2,023
Set-3, Q23

(a) Naming the principle involved 1
(b) Explanation |
(¢) Two qualities 2

(a) Metal detector works on the principle of resonance in ac circuits. 1

(b) When a person walks through the gate of a metal detector, the impedance | {
of the circuit changes, resulting in significant change in current in the

circuit that causes a sound to be emitted as an alarm.
(¢) Two qualities

(1) Following the rules/regulations

(11) Responsible citizen

(1) Scientific temperament

(1v) Knowledgable

(Any two)

1+1 4

Section - E

Set -1,Q24
Set- 2,026
Set-3, Q25

(a) Drawing labeled ray diagram 1%2
(b) Deducing relation between u , v and R ). 6.
(¢) Obtaining condition for real image |

From the diagram :

L1= LNOM+ £ NCM
L1 = LNCM — £ NIM
By Snell’s law ,

ni{Sint = n, sSinr

Substituting for 1 and r. and simplitying, we get
n n np Ny =1y
OM MI  MC

Substituting values of OM , MI and MC

na ng _ nz—mnjg

U u R

12

%

%!

L

%!

L
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(b)Condition for real image : V 1s positive

L
n

W= >0
v

From the derived relation , we have E—l‘ €@

an

np—nq

%! S

slul > ——
ny; — Ny

OR

(a) Ray diagram 114
Derivation of expression for magnifying power 1%2
(b) Effect on resolving power in each case; with justification 1+1

12

(Award | mark 1f the student draws the diagram for image at distance of
distinct vision,deduct /2 mark for not showing the direction of Propogation of

ray)

Derivation:

- Magnification due to objective Y
2

- Magnification due to eyelens
“ 2

- Total magnification m = m,m,
L D 1/,

&k
(b) The resolving power of microscope ]
(1) Will decrease with decrease of the diameter of objective lens as resolving 5

power 1s directly proportional to the diameter
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(1) Will decrease with increase of the wavelength of the incident light as | 1
resolving power 1s inversely proportional to the wave length

Set -1,Q25 (a) Faraday’s law |
Set- 2,Q24 (b) Explanation with example 2
Set-3, Q26 (c) Derivation for induced emf 2
(a) Faraday’s law — “The magnitude of the induced emf 1n a circuit 1s |
equal to the time rate of change of magnetic flux through the circuit.”

(Alternatively : Induced emft = %‘i@ )

(b) A bar magnet experiences a repulsive force when brought near a
closed coil and attractive force when moved away from the coil, due | 2

to induced current. Theretore, external work 1s required to be done 1n
the process.

(¢) Since workdone 1s moving the charge ‘q’ across the length ‘1’ of the
conductor 1s
W=qvBlI

Since emf 1s the work done per unit charge
W

8 — E

E = Blv : >

OR
(a) Derivation for the current using phasor diagram 1

Plot of graphs (1) and (11) 1+1
(b). Derivation for the average power 2

Phasor diagram for the circuit:

A.----------- e 1
2
i sin(w -7 f2) /

From the Phasor diagram:
V makes an angle ‘Wt’ with axis, current ‘I’ lags behind the voltage

V’ by %5 (makes an angle of - (g — wt) with the axis.)

. " . I ’ . T
1 = I, sin [— (E — wt)] = [, Sin (wt — 5)

|Award this 1mark even 1f derivation 1s done by analytical method]

%
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Graph showing variation of voltage and current as function of wt
1+1
Instantaneous power 1n LCR circuit:
p=vVXI ?
= Vi SIN Wt X 1, Sin(Wt +Q) /2
p = Um;m [cos @ — cos(2wt + @)]
average power P,,= v””;m COS @
p. — Umim 72
= 7z OS¢
P = Verrlorr cOS @ 2 S
Set -1,Q26
Set- 2,Q25 a)Statement of Gauss law |
Set-3, Q24 Explanation with diagram 1
b)Magnitude and direction of net electric field in (1) and (i1) 1%2 +1 %2
(a) -+ Gauss Law: Electric flux through a closed surface 1s Ei times the total 1
0
charge enclosed by the surface.
Alternatively: ¢ = El q
0
The term g equals the sum of all charges enclosed by the surface and
remain unchanged with the size and shape of the surface. V2
Alternatively- The total number of electric field lines emanating from
the enclosed charge ‘q’ are same for all surfaces 1,2 &3
: V2
(b)  We have |E1|=§;|Ezl=i—g |
(1) Between the plates
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o 20 30 1/2

= -+ =
2€, 2€, 2€,
(Directed towards sheet 27)
(11) Outside near the sheet ‘1’ 1,
Ezout = g d 5
T 28 26, 2e,
(Directed towards sheet ‘2°)
OR
a) Definition of electrostatic potential and SI unit 1+%2
Derivation for the electrostatic potential energy 1+%2 5
b) Equipotential surface for (1) & (11) 1+1
a) Electrostatic potential : Work done by an external force in bringing a
unit positive charge from infinity to the given point |
ST unit- volt or J/C)
Net work done 1n moving charges gq4. g, &g3 from infinity to A, B and
C respectively 72
W=0+q,Vi3 +q3(V13V23)
L q19; 1 9193 | 9293 "
- 411'60 1172 + 4?‘[60 ( 13 + 3 )
| _ 2
But potential energy of the system 1s equal to the work
done.
I 9192 9193 . 9293
amey 17 13 23
(Award these 1 mark 1f the student directly writes the expression |,
for U)
(b) Equipotential surface due to
(1) An electric dipole
1
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(1)  Two 1dentical positive changes

1
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