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1.

SECTION-A/@E -

The electric field at a distance r from the centre in the space between two concentric
metallic spherical shells of radii r; and r, carrying charge Q; and Q, (r; <r <r,)
is:

Q1+ Q Q + Q
(a) dmeg (1 + 1'2)2 () 4mregr?
Qq Q)
(C) 4TI'€01‘2 ( ) 4TI'€01'2

<l Hehfed TMerd HIEl T A6 Q, 3R Q, & 3R ITeh! B HHI: 1y 3R r, €1 I
?W?Wﬁ,%ﬁr@ﬂ,ﬁﬁ(rl<r<rﬁﬁ@ &1 B

Q1+ Q Q + Q
(a) dmeg (1 + 1'2)2 () 4megr?
Qq Q)
(C) 4TI'€01‘2 ( ) 4TI'€01'2

A capacitor is charged by using a battery, which is then disconnected. A dielectric
slab is introduced between the plates, which results in :

(a) increase in the potential difference across the plates and reduction in stored
energy but no change in the charge on the plates.

(b) decrease in the potential difference across the plates and reduction in stored
energy but no change in the charge on the plates.

(c) reduction of charge on the plates and increase in the potential difference
across the plates.

(d) increase in the stored energy but no change in the potential difference across
the plates.

Toh HeTE o1 Teh oIt o1 START Shich ST foharn STt & TR fRY siedt o1 et fean s
¥ iR wiel & o= Uraga vered oR fean iran § faes aiommeasy -

(a) Wl o o favamm ¥ gfg ik wfea st o S, ofrd stawt # &g qRkadd &l
Rl

(b) @il % o= favarR | wH, Hied el | 6 aferd s # 18 ufted= &l g |
(c) ST H FHT 3R =il & o= faverw # gfg grft |
(d) dfaa =i | gfg, wifr faverr § =g afed 72 g |
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r
3. A wire of radius r has resistance R. If it is stretched to decrease its radius to >

then the resistance becomes :

@) 2R (b) 4R (©) 8R (d) 16R

5 r 9t T IR 1 Afeiy R ¥ 1 39eh! Wiwe 3qeh! e % T W 39 gfauy
B0

@) 2R (b) 4R () 8R (d) 16R

4. A current carrying wire of certain length is bent to form a circular coil of a single
turn produces magnetic field B, at the centre. If the same wire is bent into a coil of

smaller radius so as to have two turns, then magnetic field produced at the centre
will be:

(a) By/4 (b) By/2 (c) 2B, (d) 4B,

T fify=a demg & R &1 U T JARR Feel 9 & o AIgt Sl € a9l g W
kg & B, §1 A 3 R 1 iR @ S8 e 1 et | 39 YR Higl 5 f
FHUScl H I WL, I g T I JrIhid &5 B

(a) By/4 (b) B,/2 (© 2B, ) 4B,

5. Asemiconductor is placed in an electric field. Let the number of charge carriers be
n and the average drift speed be v. If the temperature is increased, then :

(a) bothnand v will increase
(b) nwill increase but v will decrease
(c) wvwillincrease but n will decrease

(d) bothnand v will decrease

Th TG ATt ol fohel! foefd & ® W@ T & | TG aTcteh | STavaes i G & g ied
SETd A6 Y n Td o § | AfE qIue SgrEn S @ a9

(a) n3iRo A H gig B

(b) n¥ g e o & wt Sl

(c) o¥ dfg Bl Tg n | A T
(d) n 3R o TH H FHH A
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6. The currentlin a coil varies with time as shown below :

T/2  31/4 t—

0 T}4
The variation of induced emf with time would be :
T
emfl0  T/4 3T/4
(a) T/2 t— T
1 : :
emf / 3T/4
(b) 0 T/4 T/2 3T/4 Tt—
!
emfl0  T/4 T/2 3T/4 T
(c) ’\ \ t—
1
et T/2 3T/4 T
(d) 0 1/4 t—

T FHUSel | TIgd ¥ 1 §HF o WY qRad SIa T ¢ |

0 T/4 T/2  31/4 t—

IRa fogaames 9d &1 §73 & Wi gRad| g ¢
T
emfl0  T/4 3T/4
(a) T/2 t— T
t . .
emf / 3T/4
(b) 0 T/4 T/2 3T/4 Tt—
T

emf‘o T/4 T/2 3T/4 T

(c) ’\ \ t—

t

o T/2 3T/4 T
(d) 0 T/4 t—
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7. Anelectromagnetic wave propagating through vacuum is described by

E=E; sin (kx - ot); B=B; sin (kx-wt)

Then,
_k
Ife fafd 9 TeRA arelt T foela g ad &1 fAfaied 9oF §
E=E; sin (kx - ot); B=B sin (kx - wt)
qd,
k

8.  Aspherical refracting surface is kept in a medium of refractive index 1. AnIncident
ray, parallel to principal axis passes through the spherical surface and emerges at
O, as shown, then refractive index of the spherical surface will be :

(a) 1.4 (b) 1.6 () 1.8 d) 2.0

Teh 3T TIei™ Tl ohl STIaIeh 1 o HIEAH T T&1 791 § | T&A 3781 & FHI=R 3afaa
feT0T TMeftal det | ToRd gC fag O, | fefd Bl © 1 St foh o # @it e €1 wiedt
T I STYSIR ¢

(a) 1.4 () 1.8 d) 2.0
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10.

11.

12.

A giant refracting telescope, has an objective lens of focal length 15 m and eyepiece
of focal length 1.0 cm. The telescope is used to view the moon. The diameter of the
moon is 3.48 x 10® m and radius of the lunar orbit is 3.8 x 103 m. The diameter of
the image of the moon will be :

(a) 4.5x10-3 cm (b) 6.53 cm

() 9.1x10-3 cm (d) 13.7cm

Toh TomITetehTa STaadeh e o SIS 0iF TS AIeh! i Hhihd U shiel: 15 HieX Td
1.0 S §1 SIS 1 YART =RHT o STECiRT § Rl T 1 SR 1 A
3.48 x 100 HieX Te Faftar 552 3.8 x 108 HieX T =w=w1 < Wfdferel Sl =409 B0 :

(a) 4.5x10-3 F=IHIEX (b) 6.53 =R

(c) 9.1x10-3 =X (d) 13.7 G=<iHeR

An interference pattern is observed by Young’'s double slit experiment. If now the
separation between coherent sources is halved and the distance of screen from
coherent sources is doubled, then new fringe width :

(a) becomes double (b) becomes one-fourth

(c) remains the same (d) becomes four times

I % Toa feete WA B e safqetor Yo < e afe S il o st gl e
F S S SR IS i R 9 8 A R S S, @ TS RS Sres 8l s
(a) AT (b) TR =T

(c) &M &M (d) =T

%
An electron moving with an initial velocity v = v,i is in a magnetic field

- A

B = By . Then, its de Broglie wavelength :

(a) remains constant (b) increases uniformly

(c) decreases uniformly (d) increases non uniformly

s T ST IR TR o = 0,1 § TEEE &1 B = By § TRWH §, A 56
<t STl e

(a) Teer &t (b) THTHAM €I H s T

(c) THHAM €9 § = (d) STHHEM €9 H s

I 13.6 eV energy is required to ionise the hydrogen atom, then energy required to
remove an electron fromn=2is:

(a) 10.2eV (b) 0eV (c) 34eV (d) 6.8eV
IfE TTEEISH TXH i AT A & fad 13.6 eV el AT €, O SAFRH hl n=2
T g2 o ford stremersh i et

(@) 10.2eV (b) 0eV (c) 34eV (d) 6.8eV
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For Q. 13 to Q. 16, two statements are given one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer to these questions from the codes (a),

(b), (c) and (d) as given below.

If both (A) and (R) are true and (R) is the correct explanation of (A).

If both (A) and (R) are true but (R) is not the correct explanation of (A).

If (A) is true but (R) is false.

If both (A) and (R) are false.

9 & 13 § 16 H e (A) T hIROT (R) § THIfRd & oA fau T g1 e i T e
@), (b), (c) 3R (d) & 37 T <l Hel TR T+ |

(a) (A) T (R) S A § T (R), (A) I T A=A B |

(A) 71 (R) 1 T € T (R), (A) T T =0 T2 2|

(A) ¥ §, W (R) 3T9A T

(a)
(b)
()
(d)

(b)
c)
d)
3.

—~

— o~

14.

15.

(A) @ (R) SHI STHA T |

Assertion (A) : Critical angle of light passing from glass to air is minimum
for violet colour.

Reason (R): The wavelength of violet light is greater than the light of other
colours.

AUHAT (A) : RISl & hidl ¥ A B ST T ST 31 o ferdt shifies i e
B2 |

HIT (R) : ST 1 % o aleed et weft TN @ etfern 7

Assertion (A) : The energy and momentum of a photon are related by p = E.

C

Reason (R): Photon exerts radiation pressure.

ATURIT (A) : ®IS T Sl SR Gor gt p = B g1 graifeera ¥

C

ST (R) : wier fafewor g gfqufed s 2

Assertion (A) : Energy is released when heavy nuclei undergo fission or light
nuclei undergo fusion.

Reason (R): For heavy nuclei, binding energy per nucleon increases with
increasing atomic number while for light nuclei it decreases
with increasing atomic number.

R (A) : IR Afyer & fag@fed AR ook AI9ehl o Farad gF W el
et 21

&I (R) : A ARl < T2 dem et afa =it § qem] shifish & 91

gfg BIdl & STefeh gooh ATWehi H =g TCHIY] shHleh § offeg B T =l
gl
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16.

17.

Assertion (A) : The poles of magnet can not be separated by breaking it into

pieces.
Reason (R): The magnetic moment will be reduced to half when a magnet
is broken into two equal pieces.
AR AT(A) Jreloh °h! ATShY Tk Yol sl ST -Tel fohdl ST Hehd |
T (R) : T I S SER T H g o Freh g S0l STE 2 Sl

SECTION-B/@g-@&
Four capacitors of 6 pF, 6 pF, 6 pF and 2 pF are connected to a 6 V battery as shown
in the figure.

6pF 6uF
HF—

ZME\\\\::6MF

HF———
o6V
Determine -
(i) The equivalent capacitance of the network
(i) The charge on each capacitor
OR
(a) Determine the electrostatic potential energy of a system consisting of two
charges 7 pC and -2 uC (and with no external field) placed at (-9 cm, 0, 0)
and (9 cm, 0, 0) respectively.
(b) How much work is required to separate the two charges infinitely away from
each other ?

6 uF, 6 uF, 6 wF 3R 2 LF % IR G guie 73 o o 31 @R 6 V &l 924 & 919
garEfea ford ™
6pF 6pF
HF—

2M§\\\\::6MF

H————
6V

T IS -
(i) Trm =t o A
(i) Yk G T 37w

AT
(a) T A% 7 pC AR -2 uC (5t oft sy & &t squfzafa &) wae: fog
(=9 cm, 0, 0) 3R (9 cm, 0, 0) W W €| TR =t Agga feafaes el 91 wife |
(b) ST SHI ST ohl Teh GHY o HIU& 31 g R o S o felT STrerearsh & e
1 qRATOT &= B 2

==
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18.

19.

20.

21.

A current carrying circular loop is located in a uniform external magnetic field. If
the loop is free to turn, what is its orientation of stable equilibrium ? Show that in
this orientation, the flux of the total field (external field + field produced by the
loop) is maximum.

Teh YNETE! IR 79 I, del TS Teh T Jreehid &5 § W T g1 99 I8 & fore
A & | TR Gqor § o9 o1 sTfafaeard = 2 2 SRy foh 3w stfyfamam o &
o Geter (STl & + o9 T &) StfereRaH € |

A ray of light suffers minimum deviation, while passing through a prism of
refractive index 1.5 and refracting angle 60°. Calculate the angle of deviation and
angle of incidence (Given sin~1(0.75)=48.6°).

Tk YohT¥T o TohT0T 1.5 3TqadHIeh 3T ST9ar i1 60° o TUsH § eRd! g8 raH fadfad
SIT €1 3T 107 TR T HIo1 ot UM HIT | 16 § (sin—1(0.75) =48.6°) |

Draw the graph for variation of :
(i) Photoelectric current with intensity of light.

(i) Photoelectric current with collector potential for different intensity of incident
radiation.

(i) IR TeITg Skl YRSl okl dfierdl o |1 TG Wifay |

(i) smafaq fafezo =t fafym derarsti & fau wrRifasa yare iR §am@l fava & o=
g Gifau |

(i) Inhydrogen atom, an electron undergoes transition from 2" excited state to
the first excited state and then to the ground state. Identify the spectral series
to which these transitions belong.

(i) Find out the ratio of the wavelengths of the emitted radiations in the two
cases.

(i) TIESISH TH H, Teh Soiae fgdia Iuied el &R § JoH Ited ) H, fR fFeam
Fell TR B Gohqu el ® | T3 T Hhvil o ST ey Weagy e Ygen |

(ii) SR I fearfai # scafsia almee! i1 ST F1d HifeT |

150-PHYSICS 10



SECTION-C/&@g -7
22. Determine the current in each branch of the network shown in figure below. 3

1)

SN

5Q

I +1 I +1
1t1h h)(\’b 111

VA {1
10Q 10V

o o <9I & g it T WA H R Rl HF J1d hifeld |

wa

100 5 "1,50

b 100

I +1 I +1
1+h X’f‘“’ 1+1

VAA—L
100 10V

23. Figure shows two large metal plates P, and P,, tightly held against each other and
placed between two equal and unlike point charges perpendicular to the line joining
them. 1+2=3

(i) What will happen to the plates when they are released ?

(i) Draw the pattern of the electric field lines for the system.

+Q -Q

150-PHYSICS 11



24.

25.

<1 oS U1g 1 =i P, S P, ! ot & STgHR IrH-91 SR FHE R & fafie g
6 STeRT o site § feer T T R

(i) SR =i sl Yo Bre faan S o1 = B ?
(i) o= o Twie awen & fa fagm & emfaa wifsm)

+Q -Q

Py P,

Find the expression for magnetic dipole moment of a revolving electron. What is
Bohr magneton ?

OR
Depict the magnetic field lines due to two straight, long, parallel conductors

carrying currents I; and I, in the same direction. Hence, deduce an expression for
the force per unit length acting on one of the conductors due to the other. Is this

force attractive or repulsive ? 1+2=3

el H FUM I GU Seiael o JFaIehid STTEU] o foTT S&sieh U hifell | IR HeH 9
1 e § 2

YT
T v FHIRR ATkl H§ SAM fon # foega o 1, 31K 1, Jofed &1 W &1 37 aerhi
Jrelehld &3 fafsd hIfS | Tk =Meteh 61 9fd SRS oiFals I &R dTeish 11 o <k oI
SSTeh UK hiTSIT | I8 ocT STRYV § AT Tfaehvl ?

(i) Inwhat way is diffraction from each slit related to the interference pattern

in Young’s double slit experiment ? 1+2=3

(ii) Two wavelengths of sodium light 590 nm and 596 nm are used, in turn to
study the diffraction taking place at single slit of aperture 2 x 104 m. The
distance between the slit and the screen is 1.5 m. Calculate the separation
between the positions of the first maxima of the diffraction pattern obtained
in the two cases.

(i) THA forlt & wRO foed, e geR 47 & f5fed & Ted 9 gmafad g2

(i) Tohel fort & foeeds & wanm # If-ardt § TiTeed 590 nm 3R 596 nm TERT &t T8
21 Afe fol ot 9eR 2x 1074 m 3R o’ 9 oS &t T 1.5 m & o S aiTeet
YT YW TTHehan dierl o Tl < o= i GO F1d shited |
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26. State the necessary conditions for producing total internal reflection of light. Draw
ray diagrams to show how specially designed prisms make use of total internal
reflection to obtain inverted image of object by deviation of rays : 1+1+1=3

(i) through90° and

(ii) through 180°

TR o Ui SAiafkeh TeA & fag staves wd fafen | =% femm & for fost s
o &9 9 fesme foran fiew See1 fifora ura ohed & fotw 78 qof ofiafes T &1

ITANT LA ©

(i) ToRTur < 90° < foaferd 2F 9 |
(ii) foRTur % 180° & for=rer 9 |

27. Draw V-Icharacteristics of a p-njunction diode. Answer the following questions,
giving reasons. 1+1+1=3

(i) Why is the current under reverse bias almost independent of the applied
potential upto a critical voltage ?

(ii) Why does the reverse current show a sudden increase at the critical
(Break down) voltage ?

p-n Gy TETE & V-1 fagmar 7% s | SR sdrd gu fefafad we & Sw S|

(i) 9= vearaqul fearfq H, T AUl dieds qeh fagd ¥/, TS TS diees 9wl
T Bt € 2

(i) 9= ¥R H fopfehal (I =) dieest W TS gig Fi el © 2

28. With the help of a labelled circuit diagram, explain how a junction diode is used
as a full wave rectifier. Draw its input, output wave forms. 1+1+1=3

ek TAHifeRd TR STRE Y FErEdl | Fd foh Tk 6 g o1 3udn ot ai et

F &Y H HH T a1 &2 3700 g (FAfa=) 3iR eMseqe (Jawm ) T orey oA |
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SECTION-D/@E -9
29. Case based questions.

Question number. 29 and 30 are case based questions. Read the following
paragraphs and answer the questions that follow.

U\N\olonger pa_r}allel

R to B

< .

EEE o
~—B

//7/7 v cosf

A point charge q moving with velocity o inthe presence of both the electric field

- -
E and magnetic field B . The force on an electric charge q due to both of them can
be written as :

- - > > N N
F=q|E+|v X B||= Felectric + F magnetic

It is called the ‘Lorentz force’.

(i) Ifthecharge qis moving under a field, the force acting on the charge depends
on the magnitude of field as well as the velocity of the charge particle, what
kind of field is the charge moving in ?

(a) Electric field
(b) Magnetic field
(c) Both electric and magnetic field perpendicular to each other
(d) Both electric and magnetic field acting parallel to each other.
(ii) The magnetic force acting on the charge ‘q” placed in a magnetic field will be

zero if :
(@) o isverysmall (b) o is perpendicular to B
(c) o isparallelto B (d) © isatanangle of 30°toB

(iii) If an electron is moving along +x direction and magnetic field is along +z
direction, then the magnetic force acting on the electron will be along :

(a) +xaxis (b) —x axis

(c) -yaxis (d) + yaxis

150-PHYSICS 14



(iv) Acharged particle moves in a region having a uniform magnetic field and a
parallel uniform electric field. Atsome instant, the velocity of the particle is
perpendicular to the field direction. The path of particle will be :

(

¥}

) Astraightline
(b) A circle

(c) A helix with uniform pitch

(d) A helix with non-uniform pitch
OR

(v) A beam consisting of protons and electrons moving at the same speed enters
through a thin region in which there is a magnetic field perpendicular to the
beam. The protons and electrons :

a) will goundeviated

=2

)
) will be deviated by the same angle and will not separate

(
(
(c) will be deviated by different angles and hence separate
(

d) will be deviated by the same angle but will separate

T T 29 3R 30 Fid i 9 | FreAfafad stsal ol Tes e T g % 3w
aliaq |

Z]\gNo\longer pa_r}allel

R to B

< .
o E v sind
// .

T g STIRT o T o Foreg &1 E o e & B 3N R Sufeafa H oM o @ e
7

e TorRgd STerel q W ST &5 o hro

e, F = qF + [; x Sﬂ = 1_3)1%@ +Egu—ma Y fen S 81 SR T o9 AR 9

FHEA T |
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(i) TR 3TAR q T & | MM © IR 39 W e 1 qRAT0], &7 IR g9t =1 el
R R T ®, 1 e1ew fhg & | 1fqae 82

N o

(c) T forea iR gk &1 Toh SO o areaIa
(d) < foRE SR T & S T & foen § e W e
(ii) ST ‘q R A W@ FHhE g YA 8 S Al
(@) o TZAFAR (b) o, THFE AT B F waed A
(©) o, B % M (d) o, B ¥30°F FOIWI

(i) T ZraRM T MY —e , +x fown # nfowm T Sl grerhia &= +2 foon #
e ], 99 1o W o el gk o9 T feen # g 2

(a) +x3¥ (b) —x33&

() —-y34 (d) +y3d

(iv) T STETT U1 ThRTHH T8 F9HIR foRd 3R Fgeaentd &= § TTiaae §1 T &0
T, 0T T ST &5 o ARIad § 1 0T Shl T BT 2

(a) T Hiedt @
)

(c) T FUScil ThEHH U= 9

(d) TF R FEE = e g

YT

(v) T 99M TIfd § e a1t WeiH SR Seraeil 9 Jad-Tah fohiol Tah qact &5 9§ el
g fores fotor o oreea graehia &9 BiaT & | Wieid iR gorae ¢

(a) o foreft fagra & =i
(b) T v R foaferd 2 o stem & 2

(c) 3TT-3TeT w1 W faaferd g o1d: sTer & S

)
)

NN

(d) THEHH HIv R foafed g Afr stem 3 S
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30. The salient features observed in photoelectric effect are enumerated below.

An electromagnetic wave travels in the form of discrete packets or bundles of
energy called quanta or photon. All photons emitted by any source travel through

. h .
free space carrying an energy E =hv and momentum p = — . The transfer of discrete

A

amount of energy from a photon to a free electron inside the photo sensitive metal
is the basic cause of photoelectric emission.

(i) How does photoelectric current depend on the intensity of light ?
(a) increases with increase in intensity
(b) decreases with increase in intensity
(c) isnotaffected by intensity
(d) firstincreases then decreases with increase in intensity
(ii) Thenumber of photo electrons emitted for light of a frequency v (higher than
threshold frequency v is proportional to :
(a) threshold frequency (v)
(b) intensity of light
(c) frequency v of light
(d) (v—vp)
(iii) The stopping potential for a photoelectric emission process is 10 V. The
maximum kinetic energy of the electrons ejected in the process will be :
(a) 32x10-10] (b) 1.6x10-19]
(c) 1.6x10-18] (d) zero
(iv) Maximum kinetic energy of electrons emitted in photoelectric effect increases
when:
(a) intensity of light is increased
(b) lightsource is brought nearer the metal
(c) frequency of lightis decreased
(d) wavelength of light is decreased
OR
(v) Theminimum energy required to remove an electron from a surface is called :
(a) stopping potential (b) kinetic energy
(c) work function (d) intensity of photon
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HIEI Seifegen guTE § <El T g feivard = € 7 €
T faga Jretd a8 Sell & STeT-3TeTT Yohe A1 Sedl o ®9 H TaaH § 59 Faier
ISl el STl § | TRt oft & g Seafsia Teft wiel Jaaee™ | Seit E = hy 3R o

p= % Y A €| TehTeT Hodt o1q o 1St Teh WIS 9§ o Soiaed § Sl ol Sirdad

T o1 TR Tl Seifoeeh Seasi hl Jol HhRYT ¢ |
(i) TRMITCTEA R Fehtel i ot W ohd R et © 2
(a) ol s W Wl foeaumy sedt 7|
(b) <ol S R e fagaemT gedt T
(c) ieran | e foggaemy gefora & &t ¥ |
(d) TR IR YehmsT i g W R &t
(ii) TR v % ThRT % T ST Pl Serael Sl W& SRl (v>v,) FAGA Brdt

a) 9¥ice Mg (vo)
b) RIS whi dTerd]
(c) TR T A (v)
(d) (v=vp)
(iii) T RS s Uik & fRIfy fave (Rifdm defere) 10 Vel =
qiohel § ScatSid SeiaiAi ol STTEehad TSt Sell o
(a) 32x10-10] (b) 1.6x10-19]
(c) 1.6x10-18] (d) zero

(iv) TSRO THTE | ScHfSid Soiareil ohl STTHeha™ TTias] Soll g Sl ©, S

(a) WIS I el aIgdt ©
(b) IRTR B ©ITq IS & U A Sl ©
(c) T & AT = St ©
d) TR F AeEE TR S §

YT

(v) TRl soiaei &l Scfsd i & folu STeeaeh =IAa il sheand! &
(a) TRIfY fawa
b) ISt St
<)
d)

< AP

—~

—~

—~

M % (Work function)
Il hi diterdl

(
(
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SECTION - E/@e-%
31. State Faraday’s laws of electromagnetic induction. 1+2+2=5

Figure shows a rectangular conductor PQRS in which the conductor PQ is free to

move in a uniform magnetic field B perpendicular to the plane of the paper.

The field extends from x =0 to x=b and zero for x >b. Assume that only the arm
PQ possess resistance r. When the arm PQ is pulled outward from x=0 to x=2b
and then moved backward to x =0 with constant speed v, obtain the expression

for the flux and the induced emf.

Sketch the variation of these quantities with distance 0 < x < 2b

S

B

..,.

|
sesssilll é

Rx=0 x=b x=2b

OR

A device X is connected to an AC source, V=V sinwt. The variation of voltage,
current and power in one cycle is shown in the following graph.

(a) Identity the device X.

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

(c) How does its impedance vary with frequency of the AC source ? Show
graphically.
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TS & forga graeia IR07 3 fraw o |

ferst ek STATRR sheae’ PQRS few@mar & fored aretsh PQ TaHdHM Traiehid &l B (Sif®
YR & IS & Tad §) | e o oI T g1 & o1 R x=0 W x=b T ¥ 31K
x> b fau grasa 1 B YA 7 1AM o fh Faa PQ WM& ufaligir 1 <& =T PQ =l
x=0" x=2b i TF 7fd v T Eia1 S § 3R B x=2b F x =0 T THH 7fd 0 F 999
AT ST §, Toterd 3Tk ek fopaaress oa1 o foiu eieh et shifaie

T 0 < x < 2b 'k WY T TGS o T i T@ifhd |

Rx=0 x=bQ x=2b

Toh ST X Th AC &6, V=V, sin wt, ¥ eI 8| Tk =k H dlieds], ¥N S qre
(eTmaT) <t fa=Tar =t IR | femmer mn )

Nl
| 1 | |

(a) TR X I TEaH |

(b) A,B3RCH I ®H F Uh diees, YR IR oK WU bl TG € 7 3T TR I
sfiferca fag i

(c) TSmE 9 (AC) €Id i g o |1l fcenen (3Fae—a) ¥ agardl € 2 U1 i
HIdl | yefid i |
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32. (a) Threecellsof emfE, 2E and 5E having internal resistances r, 2r and 3r, variable

resistance R is shown in the figure. 2+3=5
5E 2E E
A — A AAA—]
3r 2r r
VWV
R

Find the expression for the current. Plot a graph for variation of current
with R.

(b) Inthecircuit shown, determine the potential difference across the capacitor.

30 3 nF
B — A 1 C
3Q %39
30 30
A —AAn T AAAN D
|t
15V

OR

(a) Two cells of emf 2E and E and internal resistance 2r and r respectively are

connected in parallel. Obtain the expression for the equivalent emf and the
internal resistance of the combination.

(b) Calculate the steady current through the 2 €} resistor in the circuit shown.

2Q
A AA%% B
3Q
AAAN
|1 ANANA
2 uF 4Q
| — AAAN
+ 280Q
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(a) < 9 fSh o aees ot E, 2F 37K 5E a1 STidfieh Fiee shaer: 1, 2r 3iR3r §
T TRad=a gfae R & @i ot & S8R 99 2 |

5E 2E E
FA— FAAA—]
3r 2r T
VVVW

R

TRYY H 9 & fau =Sl 9T Shifse | R & Y 91 it f9=a1 & fau e amw
Gitga |

(b) fem@me T afay # Hufd W favarr 3 |

30
B — AL 1 C
30 %39
3Q 3Q
A —r F AAAN D
K
15V

Yl

(a) <9 7k faga atesh a1 2 TR E qen oT=afieh Yfarie she: 2r 31 r § SR

TS T | HIASH o TG foed I1eh ae IR THed ST oy o T sieh
I hifST |

(b) few@me 7T gftaer § 2 O Yfale & oe arelt &RT bl TOHT 6|

20
A N\ B
30
AANAN
I | AAAN
2 uF 40
+{: AAAN
6_ 280
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33. How is the working of a telescope different from that of a microscope ?

The focal length of the objective and eyepiece of a microscope are 1.25 cm and

5 cm respectively. Find the position of the object relative to the objective in order

to obtain an angular magnification of 30 in normal adjustment. 2+3=5

OR

(a) A plane wave front approaches a plane surface separating two media. If
tirst medium is optically denser and second medium is optically rarer, using
Huygen’s principle, explain and show how a refracted wave front is
constructed ? 3+1+1=5

(b) Varify Snell’s law.

(c) When a light wave travels from a rarer to a denser medium, the speed
decreases. Does it imply reduction in its energy ? Explain.

Sl i el YUIel gemest 9 fohd R f= 82

Gaucel o AfUGea (STesifaed) SR AR (AEHE) it Hihd g hHw: 1.25 cm 3R
5cm ® | G GASH B 30 T v SATEEA T A & fod a5 it sifigyes ol &
arder Tearfd A |

3eqar

(a) U THAE GO S AEAHI ol ST i alel Toh THAA HiHl i 3TR SER B 1 AfS
TEAT HIEAH YeRITeh HeM 3R SHY AIeAd Yehiieh foiel Wiead €, a1 ¥ &
g o1 STAI e fe@m 3R THETT i eTqafdd a1 fATo g 8ran § 2

(b) T & T 1 Fead oL |

(c) 19 Ueh YR T U folel & o wredy § 70 il § o T 1 & S §,
SR AT 3Heh! Soll H I § 8 2 TS |

-00o0-
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