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General Instructions :
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(iii)

(iv)
)

i)
(vii)
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All questions are compulsory.

There are 30 questions in total. Ques:ion Nos. 1 to 8 are very short answer type
questions and carry one mark each.

Question Nos. 9 to 18 carry two marks each. Question Nos. 19 to 27 carry three
marks each and question nos. 28 to 30 carry five marks each.

One of the questions carrying three marks weightage is value based question.

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 three questions of five
marks each weightage. You have to attempt only one of the choices in such
questions.

Use of calculators is not permitted. However, you may use log tables if necessary.
You may.use the followihg values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=16x10"1°C

o, =4nx 1077 TmA™!

i 9 x 10° Nm?2 C2
e

o

m,=9.1x 1031 kg



1. WWﬁaﬁwa@ﬁﬁﬂmﬁmaﬁWW|msj.wfaﬁql 1

Define the term ‘Mobility’ of charge carriers in a conductor. Write its S.1. unit.

2. Trdl 9@ T S 39 WY e fRa T R 1

C(t) =2 sin (8nt) volt.
Hige el ST STER IS a1 a0T & | Higer™ Yahish A ST |

-~

1 W—

m(t) ST o

1 2 1w d

The carrier wave is given by
C(t) =2 sin (8nt) volt.

The modulating signal is a square wave as shown. Find modulation index.

r 3

1 —

m(t) in volt 3 >
tin second

3. il off sl famame & fere, ferddl forg @ ToRA @, wmiaye g fagga &9 & sTiterad
BT ® 1”7 39 U9 B i ST | 1

“For any charge configuration, equipotential surface through a point is normal to the
electric field.” Justify.

4.  WHH WS & T oA, SAH U HIg 1 a9 U hid H 7, YO €9 Q GHF S91E ¥ et
T AR S & | 399 @ I 91 Tiersh ERel X Uge TEeT S Rl 2 1

Two spherical bobs, one metallic and the other of glass, of the same size are allowed
to fall freely from the same height above the ground. Which of the two would reach
earlier and why ?

5. W% H I % %o & S H B (i) B wfeRiussar i fomor ey | 1

Show variation of resistivity of copper as a function of temperature in a graph.

55/1/1 3 [P.T.O.
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et Saer o9 &) e woaer gdur & vk | v T § | 39 SN % o W aasT @
20 cm T W Teere forett farmgfenat oy ot wfafermsr st fomar o wurelt & 1 ot 1 wieew W ==y
g2

A convex lens is placed in contact with a plane mirror. A point object at a distance of
20 c¢m on the axis of this combination has its image coinciding with itself. What is the
focal length of the lens ?

Wéﬁﬁﬁﬁﬂ?@nﬁmﬁwm%waﬁ@wﬁawf%fmmw
T ot fotfau | 39 e 89 o Ren g 2

. -
Write the expression, in a vector form, for the Lorentz magnetic force F due to a

charge moving with velocity V in a magnetic field B. What is the direction of the
magnetic force ?

T ot =aues HeR Sae B i ARG RE@ T E | X0 gRI Ak Sadd S ey

v%ﬁrmw&%ﬁ@m

55/1/1

e |

TRy fae wow faa
The figure given below shows the block diagram of a generalized communication
system. Identify the element labelled ‘X’ and write its function.

Information | Transmitter Receiver

Source @ | TTTTTTTTTTTTTTTTTET TS
Message Message
Signal Signal

T TR UEEE § ¥ A’ Bl SRS i T @ T 31w ) W‘B’aﬁ@b‘ﬁ
FHE | A’ 3T ‘B’ Wl Y WPl TewT | T UGt i YrEehia ygihar geieneh i e
FROTTcHh ?

Out of the two magnetic materials, ‘A’ has relative permeability slightly greater than

unity while ‘B’ has less than unity. Identify the nature of the materials ‘A’ and ‘B’.
Will their susceptibilities be positive or negative ?
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10.  Terlt wergmr fare S @ E = 5 x 103 § N/C 57 oo o v & | 3 89 % 59 T
T SHINT ST 10 cm ST % 1 % 3T I9d @ ToRAT 8, TGt et y—z el & Tl & 1 3G

A X-3787 ¥ 30° T HIT FATCH &, A 3 a7 F ToRA ATe! Felerd Sl H 1 & 2

Given a uniform electric field E = 5 x 103 /i\N/C, find the flux of this field through a
square of 10 cm on a side whose plane is par:llel to the y-z plane. What would be the
flux through the same square if the plane makes a 30° angle with the x-axis ?

11. a 9iSE & Toel 3/ & fow A oo & fopdl wenavll wemret & & afaeor de &1 wa
ﬁﬁq&s%%ﬁmww% |3@W%Wiﬂ‘a’§&$waﬁﬁmfaﬁﬁw

3T e W € | e i |

For a single slit of width “a”, the first minimum of the interference pattern of a

A
monochromatic light of wavelength A occurs at an angle of . At the same angle of

a

12. I¥ITTE el & WA % T Yead 9rel fafae | 39 W2l & = fefaw |

A

R
B

fatEw |

A o—

Be

A

, we get a maximum for two narrow slits separated by a distance “a”. Explain.

Yl

s )

s
ST 7T ufay § P aer Q R itk wifves 1l TgwI-T | 36 WIS % 7T HegwH ol

Write the truth table for the combination of the gates shown. Name the gates used.

A

R
B

for the combination.

A

A o——

Be-

55/1/1

YI

By

OR
Identify the logic gates marked ‘P> and ‘Q’ in the given circuit. Write the truth table

5 [P.T.O.



13.

14.

15.

16.

Wﬂ?ﬁwmrlﬁa}qﬁmﬁm%ﬁﬁWMWWﬁ%l

State Kirchhoff’s rules. Explain briefly how these rules are justified.

TT AR fordl afteer ® ac 3= & & Aofsed § Guii <C°, ufkad! wioRiew ‘R’ @9 B
oo ‘B’ WA € | 9o $9 TG % WY Sl & | AR (i) HiekiEsw R S WEE @,
[T 1 ufgehrait o s his IaEd Uigehl T S ST, (ii) T st THH W@ Jatgs R
o gig o St T, o Sodl bl THE | T UNEd- g 2

G
T

® rv~ &

C

A capacitor ‘C’, a variable resistor ‘R’ and a bulb ‘B’ are connected in series to the ac
mains in circuit as shown. The bulb glows with some brightness. How will the glow of
the bulb change if (i) a dielectric slab is introduced between the plates of the capacitor,
keeping resistance R to be the same; (ii) the resistance R is increased keeping the same
capacitance ?

WrRFAH gt Tagr fofae | weiv § Seoi@ ST foh 30 #eiF &1 ST et Hoi
! 3T Foll & AT i e | for wepr o St €

State the underlying principle of a cyclotron. Write briefly how this machine is used to
accelerate charged particles to high energies.

4 cm og & et S Ry o), w9 Ree wehaeE fag @9 § 39 weR T S €

Toyar &1 31T & | 60° I H0T S, T 7€ HYS 41/3 Nm o 56 307 1 SFHE HLT § |
I 39 W AW + 8 nC ¥, W 79 iy » fefost St wfiewfoa i |

- An electric dipole of length 4 cm, when placed with its axis making an angle of 60°

55/1/1

with a uniform electric field, experiences a torque of 4\/5 Nm. Calculate the potential
energy of the dipole, if it has charge £8 nC. '

6



17. Tt Wi @R fordlt Sgedia o WM e fawe oo afta T g 1 QA 6 )

18.

19.

55/1/1

(2) TFod Gg de-amell aRe 1 A 3ifye 3, 3T
(b) Torge G FHH BT 2
3T IR I HROT Wied Y H™T | 2

A proton and a deuteron are accelerated through the same accelerating potential.
Which one of the two has

(a) greater value of de-Broglie wavelength associated with it, and
(b) less momentum ?

Give reasons to justify your answer.

() T FETERT 6.0 x 1014 Hz g F1 Tehavit webret Sca—1 & e & | Seaferd vt
H A 2.0 x 1073 W ¥ | & g1 9a Wia Ahvs Icaioid Wl s & H
STHe T |

(i) frdl ST T eRTer QU T W smmufaa fafeton @ dieer SR yehrer dga uRT & |
foreror =t g e T @ity | 2

(i) Monochromatic light of frequency 6.0 x 10'* Hz is produced by a laser. The
power emitted is 2.0 x 103 W. Estimate the number of photons emitted per

second on an average by the source.

(1) Draw a plot showing the variation of photoelectric current versus the intensity of
incident radiation on a given photosensitive surface.

T AT W AT FRGISH W SHaRI & & T 12.5 eV & a2 g1 1 39aiT fobar mar
T | TEEISH QA fopd ot TR eh ST it 2

AT Ao F Ueet GG 1 ST ST % Yool e Wt e AR BN | 3

A 12.5 eV electron beam is used to bombard gaseous hydrogen at room temperature.
Upto which energy level the hydrogen atoms would be excited ?

Calculate the wavelengths of the first member of Lyman and first member of Balmer

series.

7 [P.T.O.



20.

21.

22.
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T XII B, AT hl ST9 I8 A1 g {oh 30 Tuarstl 319 T i S i fopdll mieger
FHIH! ! fHT UT 2 i Ao 991 @ §, O ST 9! foy e | 3 et wran-fuer w6
g favara e &1 s v fear e o1 0 i W ey Ge i e 3 ent i
AT S8 Hiel-fuen SEQ WeAd @ 70

(1) Tt smardE Sl & HiSEA HOA R JNU-SaR Wi S @l % faw
sifagTaeh e U & e € 2

(2) 3T ATAI-fUET ST o foRty ek KT A T e 6t weien foRar 2

() 20 m FaAE & fHdt v gR fopan uftar oo forpa el it A @ ST wedt €,
THT JHA DT | (Jet St BT = 6490 km)

When Sunita, a class XII student, came to know that her parents are planning to rent
out the top floor of their house to a mobile company she protested. She tried hard to
convince her parents that this move would be a health hazard.

Ultimately her parents agreed :

(1) In what way can the setting up of transmission tower by a mobile company in a
residential colony prove to be injurious to health ?

(2) By objecting to this move of her parents, what value did Sunita display ?

(3) Estimate the range of e.m. waves which can be transmitted by an antenna of
height 20 m. (Given radius of the earth = 6400 km)

ot uifemier & 1 m o ar & uieriy 10 Q € | a Svised | f6a 6 V &l et o
5 Q % uiys @ SaiTd € | 39 Wi e @ emf it ST St 40 cm W SgeR
TR ST |

A potentiometer wire of length 1 m has a resistance of 10 €. It is connected to a 6 V
battery in series with a resistance of 5 Q. Determine the emf of the primary cell which
gives a balance point at 40 cm. '

(@) Tordlt Tge Qaueel gRT Sifqy o v wfafser feredd g W o791 <9 & fore
ATHiTRT eI Toh0T 3TRE Wit |

(b) fordt Tgea Gewgelt §RI Sea=T Pt e 20 ¥ 1 AR GRT S e 5 ¥ 1 39
geaselt ot ot T axq W wista o o § 1 stiigvas R b & & @t
T T 14 cm ¥ 1 A W vEar & T steaaw T 20 cm @ @ sifugwEs iR
At H WHT U UReierd HIT |

(a) Draw a labelled ray diagram showing the formation of a final image by a
compound microscope at least distance of distinct vision.

(b) The total magnification produced by a compound microscope is 20. The
magnification produced by the eye piece is 5. The microscope is focussed on a
- certain object. The distance between the objective and eyepiece is observed to be
14 cm. If least distance of distinct vision is 20 cm, calculate the focal length of
the objective and the eye piece. :



23. (a) ¢ HERA WA fRE st TV % A 3T % SFRY W § | SUgE ARG W
TR § THRT Viaiensl ST SYST | SARET] HitWT fof e THaHH T4 &l ¢ |

(b) =M T fRdt 3terder qUUT & Wiadl I8 H1 el e 9pT fRdt STuREEt el 9§
o fean man € 1 s Tt o o wifafesr o3 s/ wrer T 2 SawE i | 3

(8 A mobile phone lies along the principal axis of a concave mirror. Show, with the
help of a suitable diagram, the formation of its image. Explain why magnification

1s not uniform.

(b)  Suppose the lower half of the concave mirror’s reflecting surface is covered with
an opaque material. What effect this will have on the image of the object ?

Explain.

24, (a) Tordt SRfyE GHRR uiger Guiia ¥ wia TR A Heia S & folg et aiad
Eaiill

(b) Tl TR ufgr SR F R @ 8T HTAE § | 9K a@R @ abeda
% e fopdt smaw q Bt wife s A e T R T @i | -3

+_+ + + + + o+

a —p- b

A A 4

d < c

(a) Terdt TaTorR ufgen Qe foraent ufgent &1 ewer A @@ aisehiei & o= goe d §, &l
TR % feIT =ish oo R |

(b) R, R, Broansd % St stafr nieia =t i ST et =it qr grn s 6w
ST &, W & HALA: q, T q, A AT F A & | T =orehl Bl Bt & i §
T YT ST YA T S A BT |

(a) Obtain the expression for the energy stored per unit volume in a charged parallel

plate capacitor.

55/1/1 9 [P.T.O.



25.
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(b)

(2)

(b)

(2)
(b)

The electric field inside a parallel plate capacitor is E. Find the amount of work

done in moving a charge q over a closed rectangular loopab c d a.

+_ 4+ + + + + +

b

a

A 4

A A 4

d
I T R R T

OR

Derive the expression for the capacitance of a parallel plate capacitor having

C

a

plate area A and plate separation d.

Two charged spherical conductors of radii R, and R, when connected by a
conducting wire acquire charges q, and q, respectively. Find the ratio of their

surface charge densities in terms of their radii.

TR ¥ H o493 g¢ iR 1 uftweity fram fofae |

WA TS & &) o TR farade wiess S, 7o S, fad # S9iT I ER twam
% S feu € | ik Rl A <17 Hied WeEs S, ¥ 39 g et B e vetied
Bl 5, S el oS S, ¥ Wt & aen fed v g <7 faadia e | wented
B TaY A § 9T ol & 1 9K S i ST oRals eluel i WAl ny T n, €, @ (i)
3T IV e T (i) WY TR & e et fog W gt g & w1 afmr SR
T s iR |
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(a) State Ampere’s circuital law, expressing it in the integral form.

(b) Two long coaxial insulated solenoids, S, and S, of equal lengths are wound one

over the other as shown in the figure. A steady current “I” flow through the inner
solenoid S, to the other end B, which is connected to the outer solenoid S,

through which the same current “I” flows in the opposite direction so as to come
out at end A. If n; and n, are the number of turns per unit length, find the

magnitude and direction of the net magnetic field at a point (i) inside on the axis
and (ii) outside the combined system.

N, turns

26, Fretferfad % woe SR - 3

55/1/1

(a) 3 A FEHE ol 1 A fefay St R yonfert § aEe 9 § SuaiT & fog
U € | T A0 B gt W fefan |

(b) I el W AgHuSH F T, Al T SiEd YR 1Y T % 19 i o H ek
e 3725 S 7 STl ST |

(c) IS AeA TP AT 579 I8 WX S et 8, ST W I ARG HLelt & | 5!
gfte T |

Answer the following :

() Name the em waves which are suitable for radar systems used in aircraft
navigation. Write the range of frequency of these waves.

(b) If the earth did not have atmosphere, would its average surface temperature be
higher or lower than what it is now ? Explain.

(c) Anem wave exerts pressure on the surface on which it is incident. Justify.

11 [P.T.O.



27.

28.
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(2)
(b)

(a)
(b)

(2)

(b)

(2)

(b)

(a)

Heaifrd saa % Faw & fag s, N = N, ™M e iVT |

()  iHIeTE ©T T 1 Na ¥ dier () & F U H e HI | 39 & W qw
ATiyent ufshar o1 Seoi@ ot HIT |

(i) T &7 ¥ TR S AN o Na T TR § SoaT T ?

Deduce the expression, N =N, eM_for the law of radioactive decay.

(i) Write symbolically the process expressing the B* decay of ﬁNa. Also
write the basic nuclear process underlying this decay.

. . 2 . .
(ii) Is the nucleus formed in the decay of the nucleus lllNa, an isotope or isobar ?

() ‘I T Tehavit WeIET Gl WiquIieid AfdenIr de IeaT T8l Y Thdl 1 TR
FHROT AT | ,

(i) S FEE YR Bl O ST YT a0 S T S ST a 74 e o
¥, Teplt forrg W areaRIaur eelt € 1 AP 3 T % RO T y, = a cos ot T
y, = a cos(ot + ¢), T ¢ I F T Fe=R &, &, T 39 g | aRor e
% fore et urat +ife |

g o fyfert ya, fred o, SRl 3 ushault yerer o1 SUAT fRar T, W s % fREt

fog, 9 o =R A €, wehren o K o € | feret faeg oX STt o w073

&, TSl Y o I HiT |

At

U ANG B GerEar 9 9% H9 FefiE e s war & e syfed e et

eSO T g 8 S & 2

g Srgfe W1 IT RFEI ie-arg RIS I STfad & | SUgaRT fHor s &t

el ¥ I8 I 6 0 SNy ¥ Wafia v, AT p o= tan ip 8 @ ot gfad

BT 8, WG I 1 G o WIHE SO Tl iy TEEX HIVI T |

(i) ‘Two independent monochromatic sources of light cannot produce a
sustained interference pattern’. Give reason.

(i) Light waves each of amplitude “a” and frequency “w”, emanating from
two coherent light sources superpose at a point. If the displacements due to
these waves is given by y; = a cos ot and y, = a cos(wt + ¢) where ¢ is the
phase difference between the two, obtain the expression for the resultant
intensity at the point.

12
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(b)

(a)

(b)

(a)

(b)

(2)

(b)

In Young’s double slit experiment, using monochromatic light of wavelength A,
the intensity of light at a point on the screen where path difference is A, is K

units. Find out the intensity of light at a point where path difference is A/3.
OR

How does one demonstrate, using a suitable diagram, that unpolarised light

when passed through a Polaroid gets polarised ?

A beam of unpolarised light is incident on a glass-air interface. Show, using a

suitable ray diagram, that light reflected from the interface is totally polarised,
when p = tan iy, where p is the refractive index of glass with respect to air and i

is the Brewster’s angle.

fordl U0 ATet YA (e Thareelt) oh Juie hitvig St g < ¢ foh fopdt pueett §
R T ates o7 (emf) S Yaar T T UHR et & fF 9 U6 /R S0 B
YA HXAl & ST SH I A I T TR W e o ey |

ol Ter Fiem @i L §, § vaed 9r1 # =R gig & @ ¢ | Ffared
forerunt =1 goA % fele ww witae ’

(i) THE T SR URT & S

(i) 9RT emf R dV/dt F <=

(i) wifere s st st ol o ¥ 5
At

el fegal 1 aui i gq RhEl ac S T SFEEN NG WitaT | 36 HEBRI
fagra = G8U # Seoi@ HivE | fRdl e 8 3 Ui SR oot TRET ST (TRT)
FUSIEG

| () T I, e

(i) VTl emf R TH % s faeror st <A % folg o @it |

ac TH & W uRiERa AfTehr & ST ¥ ik HUST! hi SATIH T B & 2
13 [P.T.O.
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(2)

(b)

(a)

(b)

(b)

(a)
(b)
(©)

Describe a simple experiment (or activity) to show that the polarity of emf
induced in a coil is always such that it tends to produce a current which opposes
the change of magnetic flux that produces it.

The current flowing through an inductor of self inductance L is continuously
increasing. Plot a graph showing the variation of

(1) Magnetic flux versus the current

(i1)) Induced emf versus dI/dt

(1i1) Magnetic potential energy stored versus the current.
OR

Draw a schematic sketch of an ac generator describing its basic elements. State

briefly its working principle. Show a plct of variation of
(1) Magnetic flux and

(i) Alternating emf versus time generated by a loop of wire rotating in a

magnetic field.

Why is choke coil needed in the use of fluorescent tubes with ac mains ?

p-n €Y 599 4 wfimfad wheael & 98T § Seoig i SR T8 ot T w9 9
ST HIT 6 et & & Fmior e TR gt ¥ |
AT TRTY SRE  Ferdl ¥ ¥g T f R p-n Wi & few
(i) 3michen SEy
(i) vl smg A V-1 syt fee wer e e s € )
feeator # 3 stfiyemforl 1 Sy few weR o S € 2
3rerat
et aif~Teex & i @uel & St 3% AR 31 ARA-5R & R W {aeT i |
ferdt ziforet =t fore W sTafaa weah i 3Tae | ol ST § 2

HETEH IR 3G I FEEA | JuH Hive 6 CE fa= & & n-p-n givey,
T uepr el o1 s ashia fAael Steedn 1 Jad ST | ac 8RT @y & fog 9=
fafay |
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(2)

(b)

(@

(b)
(©)

State briefly the processes involved in the formation of p-n junction explaining

clearly how the depletion region is formed.

Using the necessary circuit diagrams, show how the V-I characteristics of a

p-n junction are obtained in

(i) Forward biasing

(i) Reverse biasing

How are these characteristics made use of in rectification ?
OR

Differentiate between three segments of a transistor on the basis of their size and

level of doping.
How is a transistor biased to be in active state ?

With the help of necessary circuit diagram, describe briefly how n-p-n transistor
in CE configuration amplifies a small sinusoidal input voltage. Write the

expression for the ac current gain.

15



MARKING SCHEME
SET 55/1/1

Q. No. Expected Answer / Value Points Marks | Total
Marks
1. Magnitude of the drift velocity of charge carrier per unit Electric field is
called mobility. Ya
Alternatively, u _M or &
- E m
SI unit = m?/ (volt second) or ms*NC 1, 1
2. a
Modulation Index = — 1
aC
=1/2 =05 Yo 1
3. If Electric field is not normal, it will have non-zero component along the
surface. In that case, work would be done in moving a charge on an
equipotential surface. 1
1
4. Glass. Yo
In glass there is no effect of electromagnetic induction, due to presence of
Earth’s magnetic field, unlike in the case of metallic ball. Yo 1
5.
3
c
5
-y
£
= p 1
H
Temperature T (K) —
1
6. 20cm 1 1
7.
F= q(v’ x E) Vo
Perpendicular to the plane formed by Vand B/F L % and F L B y .
[Note: Give full credit for writing the expression.] i
8. X: Channel Yo
It connects the Transmitter to the Receiver Yo 1
Delhi SET 1 Page 1 of 20 Final Draft 12/3/2013 2: 00 pm
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Identification of magnetic material Y2+ Y
Susceptibility Yo+ Yo

A: Paramagnetic
B: Diamagnetic

Susceptibility
For A: positive
For B: negative

Yo
Yo

Yo
Yo

10.
Finding flux in two cases 1+1
¢ = EA cos@ Yo
=5x%x 103 x 1072 cos0° NC~1m?
=50 NC~1m? Y
¢ =5x103 X 1072 cos60° NC~1m? Y2
=25 NC~tm? &
11. : :
Explanation of the given statement 1+1
In the first case, the overlapping of the contributions of the wavelets from
two halves of a single slit produces a minimum because corresponding
. 1
wavelets from two halves have a path difference of%.
In the second case, the overlapping of the wavefronts from the two slits
produces first maximum because these wavefronts have the path difference
of A. 1
(Alternatively, if a student writes the conditions given below, give full
credit.)
Condition for first minimum in single slit diffraction is, 8 = A/a,
Whereas in case of two narrow slits separated by distance a, first maximum
occursatangle 8 = A/a
[Note: Award 1 mark even if the candidate attempts this question partly.]
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12.

Truth Table 1
Names of gates used Y2+ Y
Truth Table
Input Output
A B Y’ Y
0 0 0 0
0 1 1 0
1 0 1 1 1
1 1 1 1
Gate R: OR Gate 1/2
S: AND Gate /2
OR
Identification 1
Truth Table 1
P: NAND Gate ZZ
Q: OR Gate 2
Truth Table
Input Output
A B X
0 0 1 1
1 0 1
0 1 1
1 1 1
13.
Statements of two Laws Y+l
Justification 1+
Junction rule: At any junction, the sum of the currents entering the junction
is equal to the sum of currents leaving the junction. Ya
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Alternatively, Y i1=0
Justification : Conservation of charge

Loop rule: The Algebraic sum of changes in the potential around any closed
loop involving resistors and cells in the loop is zero.

Alternatively, > AV =0 , where A V is the changes in potential

Justification : Conservation of energy

Yo

Yo

Yo

14,
Effect on glow of bulb in Part (i) 1
Part (ii) 1
(i) Reactance of the capacitor will decrease, resulting in increase of the
current in the circuit. Therefore the bulb will glow brighter. 1
(i) Increased resistance will decrease the current in the circuit, which
will decrease glow of the bulb. 1
[Note : Do not deduct any mark for not giving the reasons.]
15.
Underlying principle 1
Brief working 1
It makes use of the principle that the energy of the charged particles / ions
can be made to increase in presence of crossed Electric and magnetic fields. 1
A normal Magnetic field acts on the charged particle and makes them move
in a circular path .While moving from one dee to another; particle is acted
upon by the alternating electric field, and is accelerated by this field, which
increases the energy of the particle. 1
16. ) ) .
Calculation of Potential energy of the dipole 2
T = pEsin® 1%
3
4+/3 = pEsin60° = pE %
Ya
= pE=8
Potential energy
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U =-pEcos 6
= -8 x cos 60° = -4]

[Give full credit to alternative methods of finding Potential energy.]

Yo

Yo

17.
Part (a) and reason Yo+ Y
Part (b) and reason Y2+ Y
(a) de Broglie wavelength is given by
S Yy
2mqV
As mass of proton < mass of deuteron and gp = (g and v is same
== A\p > A4 for same accelerating potential. 2
(b) Momentum = — 1,
}\’p > )\'d
=~ momentum of proton will be less , than that of deuteron &
18.
(a) Estimation of no. of photons per second 1
(b) Plot showing the variation 1
(a) Power = nhv, where n = no. of photons per second Yo
20x10%=n x6.6 x 1073* x 6 x 10%*
a 2.0x1073
T 6.6 x10734x6x1014
= 0.050 x 10'7 = 5x 10 photons / second o
[Note: Even if the student doesn’t write the formula but calculates correctly,
give full credit to this part]
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(b)

Photoelectric current ——»

Intensity of light ——
19.
Finding maximum energy level of hydrogen atoms Ya
Calculation of wavelengths 2%
—-13.6
n= T f
Energy required to excite hydrogen atoms from ground state to the second
excited state
= Efinal — Einitial
=-1.51-(-13.6) =12.09 eV
i.e. hydrogen atoms would be excited upto third energy level(i.e n=3) /
second excited state.[Note : If the student just writes gaseous hydrogen is Y2
made up of the molecule or just writes the formula for E,, , award this %
mark.]
Alternatively ,
-1.51eV n=
-3.4eV n=
-13.6eV n=1
For Lyman
gl L ”
A njzc n?
1_ | L L L
I= 1.097 x 10 [12 2 ] 1;2
2
A =122 nm
For Balmer
1- Ll _ L
1= 1.097 x 10 [22 ¥ "
A =656.3 nm [Note : Also accept the answers given in terms of R only] 1
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20.

Q) Effect of em waves on health 1
(i) Values displayed 1
(iii)  Estimation of the range 1

(1) Electromagnetic radiations emitted by an antenna can
cause
(a) Cardiac problem
(b) Cancer
(c) Giddiness and headache
( any one of the above / or any other effect on health)
(i) Scientific temperament, awareness (any one / any other
correct value)

(iii) Range =./2h;R

=2 x20 X 6.4 x 106 km

=v4 x 64 x 10 =16 km

Yo

Yo

21.

Calculation of potential gradient 2
Determination of emf of primary cell 1

Current flowing in Potentiometer wire,

%4
I = 7
R+ R

6
= A=04A
10+ 5

Potential drop across the potentiometer wire

V=IR
=04x10V=40V

Potential Gradientk =V/¢= 4.0 \VV/m

= unknown emf of the cell (E) = K¢’
=4.0x04V
=16V

Yo

Yo

Yo

Yo

Yo

Yo
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Ray diagram of compound microscope 1%

29 Calculation of focal length of objective and eyepiece 1%
1Y%
Yo
1 1 1
Also, — = — - —
fe Ve Ue
1.1
fe 20 4
fe =5cm v,
M=Me X Mg
-20=5Xmo =>mp=-4
Also |v,| + |u.| =14
=> v, = (14 -4) cm = 10cm
m=1-2=>-4=1-—
0 o
=> _fo =2cm _ o _ 1,
where subscripts e and o are used for eyepiece and objective respectively.
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23.

(@) Explanation with the help of suitable diagram 2
(b) Effect of covering of lower half of the mirror 1
(a)

Magnification is non-uniform because the position of the image of
different parts of the phone, depends on their location with respect to
the mirror. From the figure it can be observed that whereas BC = B’C ,
the images of the other parts of the phone ,are getting magnified in
accordance with their ‘object distance’ from the mirror.

(b) By covering the mirror with an opaque material , the area of the
reflecting surface has been reduced (i.e. halved). Therefore , the intensity

of the image is reduced to half.
(Award full marks even if student writes that there would be no effect on

the size and / or position of the image.)

24,
(a) Derivation of the expression of energy stored per unit volume 2
(b) Calculation of work done 1
(@) Work done by the source of potential, in storing an additional charge
(dg) , is
dw =V.dq
But V=q/C
Yo
q
=> W =—
d - dq
Total work done in storing the charge Q,
Q
-1
J dw = Jo c dq
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1(q%\* @2 e
W‘E(?)()‘ﬁ

This work is stored as electrostatic energy in the capacitor.
v Q=CV, ~U-= %cvz
Y.
loy2 E(M) (Ed)2 2
. _2 — 2\ d
Energy stored per unit volume = =
Ad Ad

1 2 &
= EEOE

(b) Work done in moving the charge q from ato b, and from c to d is zero 72
because Electric field is perpendicular to the displacement.

Work done from b to ¢ = - Workdone from d to a &
=~ Total work done in moving a charge q over a closed loop =0
(Award this one mark if a student writes correct answer directly)

OR
(a) Derivation of capacitance of parallel plate capacitor 2
(b) Finding the Ratio of surface charge densities 1
(a)
f;:arxf':gcdcnsny o I JArca 2

7\»_.1.—4

+ + + F + + + + o+ o+ o+

AN

Surface I
charge density - o

Y
o
Electric field between the plates of capacitor E= — = 2
&o ASO
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potential difference

Qd Yo
V=Ed =—
ASO
Capacitance 1
Q EoA
C=—= b Ul
% d
(b) When the two charged spherical conductors are connected by a
conducting wire , they acquire the same potential 1
Kq: _ Kq; qd1 _ R4
le—=—" — = —
Ry R> d2 Rz

Hence , ratio of surface charge densities

o1 _ qu/4mR,’

02 QZ/4”R22
CI1R22

2

q2Ry
2
R R Ry g
R; R1? Rq

25.

(a) Statement of Ampere’s circuital Law 1%
(b) Calculation of net magnetic field
(i) inside and (ii) outside 1%

(a) Statement of law 1
Expression of the law in integral form:

éﬁa}:llol 2

(Award 1 mark if the student just writes the integral form of Ampere’s
circuital law) Yo

(b) B=p,nl
Magnitude of net magnetic field inside the combined system on the axis ,

B :Bl- Bz

= B =po(n; —np) | 72

Also accept if the student writes B = p,(n, — ny) |

(iii)Outside the combined system, the net magnetic field is zero. 1y
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26.

Part (a) 1
Part (b) 1
Part (c) 1

(@) Microwaves
Frequency range: 10'°to 10'? Hz
[Note : If the student correctly identifies the name of the
em wave award full marks.]
(b) Average surface temperature will be lower ,
Because there will be no green house effect in absence of
atmosphere.
(c) Since electromagnetic waves carry both energy and momentum,

Yo
Yo

Yo
Yo

therefore, they exert pressure on the surface on which they are 1
incident. (Award one mark for any other correct answer)
217.
(a) Derivation of the law of Radioactive decay 1%
(b) (i) Processes expressing B+ decay Yo+
(ii) Identification as isotope / isobar Ya
an _ _ Y
@) pran AN
N dN jt
—= | —Adt
Ny N 0
[loge NI, = —2[t]5 &
N
log, oo —At
N = Nye 7
(b)
(i) #*Na > %iNe+ e* +v .
Also accept , if a student does not identify the product nucleus 2
and writes as
22Na > 22X+ et + v
Basic process y
p> n+et+v 2
(ii) Isobar 72
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28.
(a) (i) Reason 1
(ii) Obtaining expression for the resulant intensity 2
(b) Finding the intensity of light at a required point 2

(@) Light waves, originating from two independent monochromatic
sources, will not have a constant phase difference. Therefore, these
sources will not be coherent and, therefore , would not produce a 1
sustained interference pattern.

(b)) Yy=yi+y> Yy
- a coswt + acos(wt + 0)
Y Y
_2a cos;.cos( wt +E) 1
Amplitude of resultant displacement is 2a cosg A
=~ Intensity ,
I = 4 a?cos? > 1,

Note : Accept,if a student derives the expression
I =C[a;?+ ay?+ 2a,a, cos@] where ‘a’ is the amplitude of the
monochromatic light.

(i) A path difference of 1, corresponds to a phase difference of 2n 7

The intensity, K=4a?> => a®= % v,
A path difference of 31 , corresponds to a phase difference of 2?” ”
2
- Intensity = 4 x X . cos? 2Z=X Vs
4 3 4
OR
(a) Demonstration of polarisation by a polaroid 2
(b) Showing polarisation by reflection at u = tanig 3
(a)

ANAANNDN MNANAAMD

VVWVVYWYY LA R R A 1

Unpolarised light Polaroid  Plane polarised
light
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The components of electric vector associated with light wave, along
the direction of aligned molecules of a polaroid, get absorbed. As a

result after passing through it, the components perpendicular to the 1
direction of aligned molecules will be obtained in the form of plane
polarised light.

(b) When unpolarised light is incident on the boundary between two
transparent media, the reflected light is polarised, with electric vector
perpendicular to the plane of incidence when the reflected and Yo
refracted light rays make a right angle, as shown in the figure below.

A | C
P ! Q 1
B !
Medium i
) T
! D
Since , £CBQ + 2£QBD = 90°
(90 —5) + (90 —r) =90°
g + r=90°
r=90— lp
Using Snell’s law,
__ sinug Y
H= sinr
Yo
sintg
sin(90-tp)
_ sintp
CcoS lp
\ U =tan g &
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29.

(a) Description of an experiment/activity showing the polarity of emf
induced 2
(b) Plots showing variation of
Q) Magnetic flux vs current 1
(i) Induced emf vs dl/dt 1
(ili)  Maanetic Potential energy vs current 1

(@)

@

~

(b)

When a bar magnet is brought close to the coil (fig a), the approaching North
Pole of the bar magnet increases the magnetic flux linked to it. This produces
an induced emf which produces (or tends to produce, if the coil is open) an
induced current in the anti-clockwise sense. The face of the coil, facing the
approaching magnet, then has the same polarity as that of the approaching 1
pole of the magnet. The induced current, therefore, is seen to oppose the
change of magnetic flux that produces it.

[Note: Give full credit to the candidate who explains this activity by
considering the motion of the magnet away from the coil(Fig b) and says that
the induced current is in clockwise sense.]

(b) (i) Magnetic flux versus current

|

Magnetic
Flux ® 1

Current —>
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Induced
emf

'

Alternatively,

dl

0

Induced
emf

l

When | is increasing at constant value.

[Note : If the student draws induced emf vs 4 graph of any shape, while
dt

keeping induced emf -ve , award this 1 mark.]
(i11) Magnetic energy stored

!

Magnetic 1
energy
stored

Current —

[Note: If a student writes only the mathematical formulae for these cases,
award %2 mark for each case]
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OR

(a) Schematic sketch of ac generator 1Y
Working principle 1
Plot of variation of (i) Magnetic flux and
(ii) alternating emf vs time 1+1
(b) Need of choke coil Ya
Coil //_ Axle

1Y%

It works on the process of electromagnetic induction, i.e. when a coil rotates 1
continuously in a magnetic field, the effective area of the coil, linked
(normally) with the magnetic field lines, changes continuously with time.
This variation of magnetic flux with time results in the production of an
(alternating) emf in the coil.

(1) Magnetic flux versus time
@ = NBA cos wt

Maletic
flux @ . . 1
° /\// .

Time —»

(2) Alternating emf versus time
e=NABw sin wt
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=e, sin wt

|

Alternating T
emf | T2 |

0 114 31/4

time —>

[Note : Give credit of ¥ mark for each case for writing the mathematical
expressions without plotting the graphs.]

1
( b)A choke coil reduces the volatge across the fluorescent tube without G
wastage of power.

[Note : Award these ¥2 marks if the student gives any other significant
reason.]

30

(a) Processes involved in the formation of depletion region 2
(b) Circuit diagrams Yo+
V-1 characteristics in forward biasing and reverse biasing %2 + %

Use of the characteristics in rectification 1

&— Electron diffusion
Electron drift —>

0088
0088

p ©686 n
0088 1
0088

! le— Depletion region
Hole diffusion —>
<— Hole drift

Two processes involved during the formation of p-n junction are diffusion
and drift . Due to the concentration gradient, across p and n sides of the
junction , holes diffuse from p — n , and electrons from n— p . This 1
movement of charge carriers leaves behind ionised acceptors on the p-side
and donors on the n- side of the junction . This space charge region on either
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side of the junction , together , is known as depletion region.

(b)
Voltmeter(V)
@Voltmeterw) @
| ]
P n P
£ A
Milliammeter Microammet
(mA) (rA)
yi' I Switch \IL| | Switch
(a) (b)

Using the circuit arrangements shown in fig (a) and fig (b) , we study the
variation of current with applied voltage to obtain the V-1 characteristics
shown below.

I (mA)
P

100 —
80 —i
60 —
40 —

20 —
100 80 60 40 20

o

10 —
20 —

30 —
I A
(©)
From the V-1 characteristics of a junction diode . it is clear that it allows the
current to pass only when it is forward biased. So when an alternatively
voltage is applied across the diode , current flows only during that part of the
cycle when it is forward biased.

OR
(a) Differences between three segments of a transistor % +% + %
(b) Transistor biasing in active state Y2
(c) Circuit diagram of npn transistor in CE configuration for an
amplifier and its brief description 1% +1
Expression for the ac current gain Ya

(@) Emitter : It is of moderate size and heavily doped
Base : It is very thin and lightly doped
Collector : It is moderately doped and larger in size

(b) Transistor is said to be in active state when its emitter-base junction is
(suitably) forward biased and base-collector junction is (suitably )
reverse biased.

[Note : In the active region, the emitter-base voltage lies between

Yo+ %

Yo+ %

Yo
Yo
Yo

Yo
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nearly 0.6 volt and 1.0 volt.]

(c)
‘I'C L)
R, BlL—C Re
\M—~—K So,
Iy E v > 1%
oc
Ve
U Vg
When a small sinusoidal voltage is superposed on the dc base bias , the base 1

current will have sinusoidal variation superimposed on the value of I
As a consequence , the collector current also will have sinusoidal variations ,
superimposed on the value of Ic , producing corresponding (amplified )

changes in the value of Vo. Ya
ac current gain B, = (%)
b V¢
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