Series : STPQR i SET-~3
UH-UF SIS
Q.P. Code 55/ 7/ 3
T . el Je-T IS HT IR
Roll No. TGI8 W 3w o |
Candidates must write the Q.P. Code
on the title page of the answer-book.
Ate NOTE
(D) maﬁwﬁ%@rw—wﬁgﬁa@ (I) Please check that this question paper
31¢2| contains 31 printed pages.
(II) Y97 # =g gy s 31 feg 7o (1) Q.P. Code given on the right hand
G-I Fie # ghere saeaiasr % side of the question paper should be
T8 TR | > written on the title page of the
ST e answer-book by the candidate.
(I1T) 9T S L o Toh 56 y3-u § 33 wea {(I1I) Please check that this question paper
4 contains 33 questions.
(IV) HIAT T T I f7E@T 3% & & |(IV) Please write down the Serial
t;'gﬁ W—Wﬁ'ﬂ%?ﬁ"ﬁmm Number of the question in the
> L B answer-book at the given place
<t ! ! [l before attempting it.
(V) 39 9H-99 &l 9ed o fg 15 fime & (V) 15 minute time has been allotted to

T & TR E | S0 S e e
T 10.15 o fomaT ST@T | 10.15 5T &
10.30 &7 deh qlrerreff et IH-U i
UG SR 39 Al o SR o TR
T TS I ] foag |

read this question paper. The
question paper will be distributed
at 10.15 am. From 10.15 a.m. to
10.30 a.m., the candidates will
read the question paper only and
will not write any answer on the
answer-book during this period.

wifaes foa (Sgri-aeh)

PHYSICS (Theory)

551713



AT T35
THFICTREA 143311 &1 SATYa TIgT SN 37T Ter HIog :

()
(ii)
(1it)
(iv)

(v)
(vi)
(vii)

(viii)

(ix)
(x)

59 Y¥-97 | 33 9 & | AHt I ST 2 |
T8 J¥-TF Uil QUS| 4 [91(5/d 8 — WU F, @, T, ad & |
QU & 1 I G118 16 TF Tglahed | YR & T97 8 | e o7 1 HFH F1 3 |

GUE @ § Y G 17 G 21 TF 3fd T-IT I TFR % T3 8 | T T 2 3] H1
gl

GUE 7 H I GEAT 22§ 28 T -SRI TFR & T97 8 | Tl T 3 3wl &1 8 |
TS G 1 37 GE&IT 29 TUT 30 FH 37eTTH-TTENMAA Y97 & | T I3 4 31 18 |
WU T § Y37 G&T1 31 T 33 A <1e-3TR1 IR & Y97 & | Il I3 5 HFHI HT1 2 |
Y- B G faeheq 78l 1591 791 8 | A=, GUS % F SAdNE 3 GUSl % B Tl §

AR Taeheq &1 =2 T T 8 |
&1 & Toh gIBaTferT gienfefai @ fore T 37 Jo7-77 & |
FeFele H1 TN A & |

c=3x10% m/s

h =663 x 10734 Js

e=16x10"12C

Uo = 4m x 1077 TmA™!

gg=8854x 10712 C2 N1 m2

1

47‘580

=9x10° N m? C2

g T FHH (mg) = 9-1x 10731 kg

=2 HT 5N = 14675 x 10727 kg

IS T 598 = 1-673 x 10727 kg
TS §&AT = 6-023 x 1023 9fd 7w Wit
oS fadis = 1-38 x 10723 JK1

551713 @ *



General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Sections A, B, C, D and E.

(iti) In Section A — Questions no. 1 to 16 are Multiple Choice type questions. Each
question carries 1 mark.

(iv) In Section B — Questions no. 17 to 21 are Very Short Answer type questions.
Each question carries 2 marks.

(v)  In Section C — Questions no. 22 to 28 are Short Answer type questions. Each
question carries 3 marks.

(vi) In Section D - Questions no. 29 and 30 are Case Study-based questions. Each
question carries 4 marks.

(vii) In Section E — Questions no. 31 to 33 are Long Answer type questions. Each
question carries 5 marks.

(viit) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the Sections except Section A.

(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculators is not allowed.

You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"19C
Uo = 4m x 107" TmA™!
gg= 8854 x 10712 C2 N1 m2

1

47‘580

Mass of electron (m,) = 9-1 X 10731 kg

=9x10° N m? C2

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 10727 kg
Avogadro’s number = 6-023 x 1023

Boltzmann constant = 1-38 x 10723 JK~1
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SECTION A

The radius of the innermost electron orbit of a hydrogen atom is 0-53 A.
The radius of orbit in the second excited state is :

(A) 35A B) 477A
(C) 0-747A (D) 043A

Five resistors are joined as shown in the figure. Between the points A
and B, a battery of 6 V is connected. How much current is flowing in arm
FC?

C

AV E

2Q
(A) 20A (B) 15A

C) 10A (D) 05A

A ray of light passes from a medium of refractive index J2 into the
medium of refractive index 1. For the ray to just graze along the surface
of separation, the angle of incidence should be :

(A) (B)

(®) (D)

ola w|a
[N
co| iy

In forward and reverse biased silicon p-n junction, the dominant

mechanisms for the motion of charge carriers are :
(A) diffusion in forward bias, drift in reverse bias
(B) drift in both forward bias and in reverse bias
(C) drift in forward and diffusion in reverse bias

(D) diffusion in both forward and reverse bias

551713 ° e [P.TO.]
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5. When the distance between the slit and screen is doubled, the angular
separation between two fringes in single-slit diffraction experiment will :

(A)  be doubled (B)  be halved
(C) remain constant (D)  become one-fourth
6. If vg, vg and vy are frequencies of X-rays, Gamma-rays and UV rays

respectively, then :
(A) vy > Vg > Vg
(B) Vg > Vx > Vg

(C) Vg > Vx> Vg

(D) vy > vy > Vg
7. Which of the following is also referred to as ‘heat waves’ ?
(A) Gamma rays (B) X-rays
(C) UV rays (D) Infrared rays
8. Two infinitely long straight conductors lie along x-axis and y-axis in the

plane of the page. If they carry current I each along +x-axis and +y-axis
respectively, the net magnetic field at a point with position vector

N N
T =(3i+4j)mwill be :

N

@A) Holf ®) -Holg
om 12xn

N N

(C) _“_OIk (D) “_OIk
24n 8n

9. Assume that the surface charge density of the Earth is 1 electron
charge/mZ. The potential of the Earth’s surface (radius 6400 km) will be :

(A -012V B) -021V
C) +21V D) +12V
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%
10. In an electromagnetic wave, the electric field (E ) and the magnetic field

%
(B ) oscillate along x-axis and y-axis respectively. The wave is

propagating along :
(A) z-axis (B) - z-axis
(C) x-axis (D) - y-axis

11. In a series LCR circuit connected to an ac source of voltage V and
frequency o, the power loss at resonance is :

(A) T?oL
B) V2/(wC)
©) V?/R

D V2/ (oL - )
oC

12. A conducting sphere of radius R has a charge Q on it. Which of the
following graphs correctly represents the value of electric field E in the
range 0 < x < «, where x is the distance of the point from the centre of the

sphere ?
A N
@) = _:‘\ B {
| |
| |
¢ . > X 0 L >X
0 R R X
N A
c F \ D) E !
I I
I |
0 - > X O - > X
R * R *

551713 ° e [P.TO.]



9 G&IT 13 8 16 3759 (A) 3R FRVT (R) IFR & T34 & | @l e fev mu & — o8 v
! SAYHIT (A) 791 T F1 FRO (R) SR Sl 1oha1 711 @ | Hel IR A1+l 3¢ T¢I (A),
(B), (C) 3R (D) 5 & T FIrT |

(A) AN (A) 3 HROT (R) SHT Ha&l & 3 &Ror (R), 3firhed (A) 6t Tt
T FATR |

(B) Mo (A) 3TR RO (R) ST W&l &, T AT (R), A (A) T &t
T 721 FAT 7 |

13. 3799 (A) -

PR (R)
14. 3f5F9T (A) -
15. 3If9F9T (A)
16. 3Af5FIT (A)
55/7/3

(C) AR (A) el ®, T 10T (R) T & |
(D)  AfYRA (A) 3 HEOT (R) SHT T € |

TR =IgH Tt shor T BT € |
T Teh I S Teh S W SUeferd &1 Sar e |

5o o I8 W S fielT TRt ST ST ©, A 399 Soide e Scdtid
AL
it ToRTST 3 I shl Sl fS1eh oh ShId-edd & ATk BT 2 |

afk wfer doer dS 3 el e &1 F Sk 8 B 9, 1 g
N - -
TSR ATl e e B .dS &1 |

REEIRR LR CHRUNEIGI R

IR o TTEIeF T & s6eh! o et § soragi 1 =Tt U g

el T FIFLH ! =Te ol ST % BT ? |

BISSIS T Sl nall ST HETT H Soiae | o a1 %%aﬂ@qﬁ%
@T‘ﬁ%?ﬁ?ﬂﬁ[ VnOC% |

10T



Questions number 13 to 16 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.

(D) Both Assertion (A) and Reason (R) are false.

13. Assertion (A) : A free neutron is not a stable particle.

Reason (R): It decays into a proton and an electron.

14. Assertion (A) : Electron emission from surface of zinc occurs when yellow

light is incident on it.

Reason (R): Energy of a photon of yellow light is more than the work

function of zinec.

%
15. Assertion (A) : If B be the magnetic field at a small patch of vector area
_)
dS , then the magnetic flux through the patch will be

>
B .dS.

Reason (R): The magnetic flux is a scalar quantity.

16. Assertion (A) : The ratio of the speeds of the electron in the second to
that in the third orbit in Bohr’s hydrogen atom is %

th

Reason (R): The speed of the electron in n'™ permitted orbit in

hydrogen atom varies proportional to % i.e. vy OC%.

551713 Q 2 [P.TO.]
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SECTION B

An electron is revolving around a proton in a circular orbit of radius r.
Using classical physics, prove that the ratio of value of the angular
momentum and the value of magnetic moment of electron revolving in
the orbit is a constant.

Two identical circular coils A and B of radius 10 cm each are placed
concentrically and mutually perpendicular in XY and YZ planes
respectively. Currents of 1 A and /3 A flow anticlockwise in the coils as
seen from YZ plane. Find the magnitude of the net magnetic field at the
common centre of the coils.

Find the ratio of energies of photons emitted during the transition of an

electron in hydrogen atom from its :

1) second permitted energy level to the first permitted energy level,
and

(i1)  the highest permitted energy level to the first permitted energy
level.

(a) A monochromatic beam of light is travelling from a rarer to a
denser medium. Giving reasons, explain the following :

(i)  Is the frequency of the reflected and the refracted light the
same as the frequency of incident light ?

(i1) Does the decrease in speed in denser medium imply a
reduction in the energy carried by the light wave ?

OR

(b) (i) The lower half of a concave mirror’s reflecting surface is
covered with an opaque non-reflecting material. What effect
will this have on the image of an object placed in front of the
mirror ?

(i1) A lens made of glass of refractive index 1-5 disappears, when
immersed in a trough of liquid. What is the refractive index
of the liquid ?

Give reasons for your answer in each case.

The number of free electrons per unit volume (m3) in a wire made of
copper (resistivity 172 x 1078 Q m) is 8:5 x 1028, Calculate the average
number of collisions made by an electron in one second when an electric
field is maintained in the wire.



22.

23.

24.

25.

Que T

QU7 T faeahil aiae T T AHifhd 3@ SH1SY | ST SRR ST SIdTsg a
frrerft wd forvi o & aiisg |

Wﬁg@ﬁ?ﬁ+q,—q,+q®—qaﬁmzlgﬁT%ﬁW’TﬁABCD%W@?ﬁ

T [T ST R | ITehar hifsTe

(i)  IecaE fda & § forw T st @6 afmor |

(i) e YU B ST o 1% feig 3TN g, 1 a0 o s T A H Ty g stffe
ST T T |

) T £, Bl SR o6 a1 Uefed SR o THTef &9 8 Th-gaL o §eh § W MU E |
IS g1 Sfafsiar fAwior g o fo7u foror ST M1 | SHeRt ST FFeh SIS shi
hIohE U o feTq sTeh Y= <hifef |

(%) & A TS o Tl FSE R G AB T CD 5 W 3rerst s _12uC

m
12 HC%

TS + y-37&] o AT SHAT: T6igell (-1 m, 0, 0) T (1 m, 0, 0) T
eﬂaﬁa‘d% St et # grtar m © | feigHl Py (- 2m, 0, 0), O (0, 0, 0) W&
P, (2m, 0, 0) qtﬁz%gﬁ-aﬁaE 1 T |

i 12 uC 12 uC
— ¢ m
m
A
?J
P, [ P,
e—> > le—e"
Im| ,-0 2[1m
kA 1

k

55/7/3 @ 2



SECTION C

22. Draw a labelled diagram of a full wave rectifier circuit. State its working

principle and show the input-output waveforms. 3

23. Four point charges + q, — q, + q and — q are to be arranged respectively at
the four corners of a square ABCD of the sides /. Calculate the amount
of :

(1) work done to obtain this arrangement.

(i)  extra work done to bring a point charge q, at the centre of the

square when the charges at the corners are kept fixed. 3

24. Two thin converging lenses of focal lengths f; and f; are placed coaxially
in contact. Draw a ray diagram to show the image formation by the
combination. Hence, derive the expression for the focal length of the
combination. 3

25. (a) Two infinitely long thin straight wires AB and CD with charge

densities —% and + 12 pC
m

are lying parallel to y-axis at points

(=-1m, 0, 0) and (1 m, 0, 0) respectively, as shown in the figure.
%
Find the net electric field E at points P; (- 2m, 0, 0), O (0, 0, 0)

and Py (2m, 0, 0). 3
y 12 uC
A _12 uC Tom
m
A
?J
P, [ P,
oc— I le—>e"
Im| ,-0 2[1m
A 1
k

Be2m—D
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(b)  Two charges of 8 uC and — 4 uC are located at points (—-18 cm, 0, 0)

and (18 cm, 0, 0) respectively.
(i)  Calculate the electrostatic potential energy of the system of

the two charges.

(ii)) The same system of charges is placed in a region where

electrostatic potential V(r) = é, where A = 9 x 10* V.m.
r

Calculate the potential energy of the system. 3

26. The figure shows rectangular loop MNOP of wire of size 5 cm x 10 cm

carrying a steady current of 1-0 A. A straight long wire carrying 2:0 A

current is kept near the loop.

M 5em N

A

A2 A 2 A

10

1 cm

P O

If the loop and the wire are coplanar, find : 3

cm

1) the torque acting on the loop, and

(i1))  the magnitude and direction of the net force on the loop.

27. Two converging lenses L; and Lo, of focal lengths 144 cm and 6 cm

respectively, are arranged

coaxially in a tube 147 cm apart. The

arrangement is used to view a far off tree, keeping the eye close to L,

) Draw the ray diagram depicting image formation by the

combination.

(il)  How far from L, will the final image be formed ?

(iii) Calculate the magnification produced by the combination. 3

551713
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28. (a) A diode is connected to 220 V (rms) ac source in series with a

capacitor as shown in the diagram.

o [
11
220V 1
(rms) +C
o

Find the voltage (rms) across the capacitor. 1
(b)  Find Vg in the circuit given below. 2

15V 4

SECTION D

Questions number 29 and 30 are Case Study-based questions. Read the following
paragraphs and answer the questions that follow.

%
29. A particle of mass m and charge q experiences a force F, in an electric

_>
field E and it is directed along the field. When the particle is moving

with velocity v in a magnetic field B , it experiences a force Fy , that is

. - =
perpendicular to both v and B .
In presence of both fields, the force acting on the particle is the vector

- -
sum of that due to E and that dueto B .

A current-carrying conductor also experiences a force in presence of a
— —

magnetic field. The force dF acting on a current-element Id! is
%

perpendicular to both the current element, and the magnetic field B .

The net force acting on a conductor of a given length is the vector sum of

H
all dFs.
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C
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C
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9 O Uk SR <eiehid & B oI &Y, S SR

A

(A)
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(i)

(ii)

551713

A
A charged particle enters with a velocity v = (6 x 10° m/s)i in a
- A —
region of magnetic field B = (0-5 G)j and an electric field E . If

the particle goes straight undeviated in the region, then E equals: 1

(A) (120 gjﬁ
C
(B) —(300 Ejf{
C
N N
o [600 X
©) ( 00 Cj ‘

(D) —(150 %)?

%
A current-element (Id/ ) of mass per unit length (m) is held in air

as shown in the figure. After withdrawing the support, it will

remain suspended in its position, when subjected to an external

%
magnetic field B equal to :

0 —--->X
L
mgd/
A) e
(A) ;
(B) ngj
N
c) s
©) Idll
D) —(I—dljf{
mg
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(i) I3 FOMHS A Torell THEAT o & B % ot © qIiY ATER e
FATL |

(iv)
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(A)
(B)
(®)
(D)

(%)

)

X X b4 X
X X X X X =
—>V B ;
2q Y FHITS o g9 |
X X X X X
X X X X X
foreT fopeft forereT oh SRLel ™ wor o e

TR T T
TR T T =T
Sl 9o W =

1 3ae 314 x 1074 T % waaH ehid & W TR 99 T
T 2 | SEehT UTGRHUT-hTeT ST, ST :

(A)  011us
(B) 028 us
(C) 0014 us
(D) 0-024 us
JHAAT

1S LHT T (ST 6-4 x 10727 kg) 3-14 x 107> T % THadH

T & 7 6-28 x 10° m/s T =TT & FATRR T F A ¥ | Oy
EIREEEIRE

(A)  1.00m
(B) 2.00m
(C) 3-00m
(D) 4.00m



(iii)

(iv)

551713

_)
A negative ion enters a region of uniform magnetic field B as

shown in the figure. 1
X x BN X
X X X X X —
—y B into the plane
2 ” __— of the paper
X X X X X

It will :

(A)
(B)
©
(D)

(a)

(b)

go straight, undeviated

describe a circular path

describe a semicircular path

describe a helical path

An electron is moving in a circular path in a uniform

magnetic field of 3-14 x 1074 T. Its period of revolution will

be approximately : 1
(A)  011ups
(B) 028 us
(C) 0-014 ps
(D) 0-024 us
OR

An alpha particle (mass 6-4 x 10727 kg) moves in a circular

path with a speed of 6-28 x 10° m/s in a uniform magnetic

field of 3-14 x 107> T. The radius of the path is : 1
(A) 100 m
(B) 2:00m
(C) 3:00m
(D) 4-00m
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(i)  Torelt fow T srehTeT wadt waTel o foTu Heqed iy h1 A fit A ©

(A)
(B)
(&)
(D)

e} % -l T

armafea fafertor & qirded w
arrafer ferfopor St dfterar ox
T e v

(i) 9 FoRET 958 W 500 nm TETGES T TehTRT STAT SITAT § AT ISl FSHT b
fRIeht fovia 0-40 V 91T SITAT & | 5 T h13-%ai &, ST -

(A)
(B)
(©)
(D)

1.20 eV
1.48 eV
2.08 eV
6-48 eV

(i)  Torelt orrq o foru smmfaa fafereor <t smafa (v) wa wma fed fova (V)
ST T U ST Bl © | /I TSI o0 T B SHHRT: 36 1T 2l J0rar T
Vo-378T 0 37819 o 0T © | AT SATSECTS o6 TehTe-Tare[d WTel arelt Jertor o

HTER [Ej FAAR

(A)

(B)

()

(D)
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30. When radiation of suitable frequency is incident on a metal surface,
electrons are emitted from the surface. This phenomenon is called
photoelectric effect. Einstein explained this phenomenon considering the
particle nature of radiation and using the law of conservation of energy.
Wave theory of light could not explain this phenomenon.

1) The saturation current for a given photosensitive material depends
on: 1
(A)  work function of the material
(B)  wavelength of the incident radiation
(C) intensity of the incident radiation
(D)  collector plate potential

(ii))  The stopping potential of photoelectrons is found to be 0-40 V when

light of wavelength 500 nm is incident on a surface. The work

function of the surface is close to : 1
(A)  120eV
(B) 148eV
(C) 2.08eV
(D) 648eV

(iii) A graph between the frequency of incident radiation (v) and
the corresponding stopping potential (Vi) for a metal is a straight
line. Let o and B be the value of the slope and the value of the

intercept on the Vj-axis respectively. Then, according to Einstein’s

photoelectric equation (gj is : 1
(A) VO
1
B —
Yo
(C) ey
%
D 0
(D) b
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(iv)

31. (%)
@)
()

551713

F) 3-8 eV Insll T g BIeH 1-8 eV HE-Heid o Tohel 53 9T 3T ¢ |
T3 § IeAfSId SoIai b STTrehad Tfrst et g1t -
A) 32x10719J
B) 16x101°2J
C© 125x10719J
(D) 24x10718J

HAAT

@) ot gehTer Gat U531 FR-Be 2:21 eV R | 39 T53 % foIw et
mﬁsﬁrm%:
(A  48x 10 Hz
(B) 53x10"Hz
©) 19x10¥°Hz
(D) 12x10°Hz

@UE T

g el fSEH 1-00 m =TS dh STl W7 & 3Eeh! delt | Ueh BT &t sos T@m
TRIT & | ST o IS ST 98 &A% 1T shiTod FSTEE See Rl JehreT Scdfsid 20T |
ST T STqad-TH (4/3) B |

10 cmﬁwaﬁﬁmﬁq%m 15 cmﬁaﬁﬂ‘cﬁéa@@% | 99 &
ot 3T 38 10 cm T g T EHIETT T § TF I G407 1@ TR E | A 39
GRS g i it sffsisr S s a2 SdTell 2, T et 3UuT hi Bishd gl
1 Shifore | forer stie g wiferer fomfor gerisw |

JTraT

SeRTST o S TeRUT U fofardeT § e hifeTa |

31 GHE, YoRTRT a0, FSFH Seleh ol e L) 8, 96 X SATehtor e HHd st
& | S TeigaAl o SrehreT st lsrell ST shifST STl il o ST o TH SToh
ST ) £ 3, i) - B

© -



(iv) (a) A photon of 3-8 eV energy is incident on a surface of work
function 1-8 eV. The maximum kinetic energy of the electron
emitted from the surface will be : 1

(A) 32x1012g
B) 16x101PJ
C) 125x1012g
D) 24x10718g

OR

(b)  The work function of a photosensitive surface is 2-21 eV. The
value of threshold frequency for the surface is : 1

(A) 4.8 x 10Y* Hz
(B) 53 x 10 Hz
(C) 19x 10 Hz
(D) 12 x 10 Hz

SECTION E

31. (a) A small bulb is placed at the bottom of a tank containing water to a
depth of 1-00 m. Find the area of the surface of water through
which light from the bulb can emerge from. The refractive index of
water is (4/3). 3

(b)  An object is placed at a distance of 15 cm from a convex lens of
focal length 10 cm. On the other side of the lens, a convex mirror is
placed coaxially at a distance of 10 cm from the lens. If the image
formed by this combination coincides with the object itself, draw
the ray diagram and find the focal length of the convex mirror. 2

OR
(a)  Differentiate between interference and diffraction of light.

Two coherent light waves, each of intensity I, produce interference
pattern on a screen. Find the intensity at a point at which the path

difference between them is (i) %, and (ii) & 3
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(b)
32. (a)

(b)

(a)
551713

In a Young’s double-slit experiment, fringes are obtained on a
screen placed at a distance D from the slits. It is observed that if
the screen is moved 5 cm towards the slits, the fringe width
changes by 0-03 mm. If the distance between the slits is 1 mm,

calculate the wavelength of the light used. 2

A potential difference V is applied across the ends of a cylindrical
conductor of length [, area of cross-section A and resistance R. It is
gradually stretched till its length is tripled. How will (i) the drift
speed of electrons in the conductor, and (ii) the resistance of the

conductor be affected ? Justify your answers. 2

In the given circuit diagram, find the potential difference between

points B and D. 3
A L P B
1V,2Q
+ —
2V, 19 — ~4V,3Q
B i
2Q
) |
D -1 G
3V,2Q
OR

A cell of emf E and internal resistance r is connected across a
resistor of variable resistance R. Draw a plot showing the variation
of (i) the current (I) in the circuit with R, and (ii) the terminal

potential difference of the cell with R. 2
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(b)

33. (a)

(b)

(a)

(b)

551713

The resistance of a heating coil is 100 Q at 25°C and 120 Q at
1025°C. (i) Find its resistance at 425°C. (ii) Draw a plot showing

variation of its resistance as a function of increase in temperature.

Using a phasor diagram, derive an expression for the impedance of
a series LCR circuit connected to an ac source. What is meant by
resonance in this circuit ? Obtain expression for the resonant
frequency of this circuit.

Write two disadvantages of transmitting ac over long distances at
low voltage and high current.

OR

An ac generator consists of a coil of 500 turns and size
25 cm x 100 cm. It is rotated at an angular speed of 60 rad/s in a
uniform magnetic field B = 0-4 T between two fixed pole pieces. If
the resistance of the circuit, including that of the coil, is 250 Q,
calculate :

D the maximum current drawn from the generator
(II)  the flux through the coil when the current is zero

Give two examples of commercial generators. How is rotation of

armature achieved in them ? Explain briefly.



