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Please check that this question paper contains 11 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 30 questions.
Please write down the Serial Number of the question before attempting it.

15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 am. From 10.15 am. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer script during this period.
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PHYSICS (Theory)
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(v) SEIPIET F UGN F SHIT T8I E | T Al SAVEF BT 1 T TLIIHT IRV T

HAT FTGFAE |

(vi) BT SIFvIFE 81 AT et gifae Fadis & GE] @ 399 #7 G 8

c=3x 108 m/s
h=6.63x 10734 s
e=1.6x10"C
o =4m x 107 T mA™!

1
Tne. — Jos 107 Bie?C2
ey

m,=9.1 x 107 kg

General Instructions :

55/1/1

(1)
(i)

(iii)

(iv)

)
(vi)

All guestions are compulsory.

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

Question Nos. 9 to 18 carry two marks exch, Question Nos. 19 to 27 carry three
marks each and Question Nos. 28 to 30 cariv five marks each.

There is no overall choice. However, an internal choice has been provided in one
question of twe marks, one question of three marks and all three questions of five
marks each. You have (o attempt only one of :he choices in such questions.

Use of calculators is not permitted. Hovwever, you may use log tables if necessary.
You may use the following values of physical constants wherever necessary :
c=3x108m's

h=6.63 x 107 Js

e=16x101C

Hy =47 x 107 T mA™!

1
—— =9 x 10° Nm2C2
47:50

m,=9.1 x 107" kg

Tt a1 o Seiagl o T fava @ 3= fava &) 27T 21vete 21T ¥, 9T T aey 9% &
FagF i ERATFa M A Tfa T2 1

When electrons drift in a metal from lower to higher potential, does it mean that all
the free electrons of the metal are moving in the same direction ?
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fordlt A W el % AT &7 F AfAS T2F B T HT FE WA H01 60° ¥ fogad w
Jeall o JREehIT &7 b AT U H WA fHaT & 2
The horizontal component of the earth’s magnetic field at a place is B and angle of

dip is 60°. What is the value of vertical component of earth’s magnetic field at
equator ?

fopddt vl ardarerss &) ufeRiussar st arvfsear &1 v we (@) § guied |

Show on a graph, the variation of resistivity with temperature for a typical
semiconductor.

fepil =ireren o it e e & 1 5 ¥ S g e O

Why should electrostatic field be zero inside a conductor ?

5 wifeer <ifer a0 A fafied Fomgap Fralfel ® 0, | mm o0 354 ) TR w0 A1 1600 A
I W fafwoT & fad FuH war g | |
Name the physical quantity which remains same for microwaves of wavelength

1 mm and UV radiations of 1600 fﬁ In vacuumn.

form =on ¥ ww ffvae swedAiE =1 SwEne @, @ 75 F TeE 7 w0 @ 9uad wie
(T T ifa HE HW 2

Under what condition does a biconvex lens of glass Loving o certain refractive index
act as a plane glass sheet when immersed 1 a ligu.c

foa o arq & &1 a0 ©1° &Y 2" UHE YHAW W BRI ¢ 1 AT AR | valtEd [GEd 9/ 1w
O ST €Y | Sgal W a1, 9e7dr 17 #R 2/ uia SEd 9w i e @ g 0

1O
20O

Predict the directions of induced currents in metal rings 1 and 2 lying in the same
plane where current I in the wire is increasing steadily.

1O
2O

(-
Ll

I

v

Bt 6t aReeanant i fafgg |

State de-Broglie hypothesis.

Fia % forel v g oo & wend w5 s (1) =~/3 7 1 38 T o wEw H e
fervon, firser & o, SEe1 R T@ & WARW T A1 7, A, 30 R &1 e i
foan gmm 2

A ray of light, incident on an equilateral glass prism (L

= ‘\ﬁ) moves parallel to the

base line of the prism inside it. Find the angle of incidence for this ray.

3 [P.T.O.
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fefSteet (3i=ra) Fon waEm (37ET) faat 7 o= (39) fefag |

EET
HOR Fae 8, Hetaiad o &= 3 & & & Seer@ Sy |
(i)
(i) et (TeH)
(iii)  gFEHIeT (dfT)
(iv) 9% TR feeex
Distinguish between ‘Analog and Digital signals’.

OR

Mention the function of any twoe of the following used in communication sysiem :
(1)  Transducer

(1) Repeater

(i) Transmitter

(iv) Bandpass Filter

% It &I faga a® g6 GUAUE) B AR FauEm Wadd v 7 | 39 WA & St
yferrel R, 3T R, T U 37831 UHIET | 12T 1 & | TR 7 fagqant # 7 Fritea

T fafir=r oitfeafaai & oo 8

(i) 19 9Ra™ H HE Gy i)y 7w E |

(i) = uftay | Faer R, A & o

(i) o7 ofeger | R, &1 R, 401 560 | G & |

(iv) & 9RO H R, 71 R, URE (§Wia) 369 5 FA1A & |

I AR afferfaar 5 fasa uRisti % O, 042 A, 105 A, 1.4 A T@T42 A € | TFg, 7%
mavgs e ¢ T fagd amien % 7e o sulwa uifesfagt & %9 0 & & | @, S
WA it & g aftay 1 faga avr & 99 &t e S |

A cell of emf E and internal resistance r is connecled to two cxternal resistances R
and R, and a perfect ammeter. The current in the circuit is measured in four different
situations :

(i)  without any external resistance in the circuit

(11) with resistance R, only

(iii) with R, and R, in scries combination

(iv) with R, and R, in paralle]l combination

The currents measured in the four cases are 0.42 A, 1.05 A, 1.4 A and 4.2 A, but not
necessarily in that order. Identify the currents corresponding to the four cases
mentioned above.
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12. Tt g w=d 5t gewg W@ - 2.6 x 107° § | Tee S % 98 5 mer &=
rEE g ¥ 2 Tk St IO T 3o HieT | 2
The susceptibility of a magnetic material is — 2.6 x 107°. I[dentify the type of
magnetic material and state its two properties.

13, = qean gER ARt p 3R Q F weiw ) e R ¥ TR qumiee oW T e @ W
| 7! fas W fe@rd T AR 39 USR W@ T ¢ 3 Fel U gEL & ofe @ 3R
FH Y @ Y AR WY | W ) W AT g9 87 & 99 R S9! K 1
Fg | 2

oL

Pl P 2

Two identical circular wires P and Q each of radius R and carrying current ‘I’ are
kept in perpendicular planes such that they have a common centre as shown in the
figure. Find the magnitude and direction of the uet magnetic field at the common
centre of the two coils.

Y
14. v fedt syt duifa =1 gt Sl fow) aro 4=t 9 sl fear siar & | 9 9/
yarfed Tl g, fofq, Tl (wmnadn) YR Hi9 # 3T R 9T AER 4R gaied et
et & | TOSII9A-9RT &l THeET & ST Y SHH! ST Hd B S Gl £ 9 2

When an ideal capacitor is charged by a dc baitery, no current flows. However, when
an ac source is used, the current flows continuously. How does one explain this,
based on the concept of displaccment current ?

15. TR fawg ommewr “Q” R gl v & 9, (i) fowga &3 (B) @ (i) o fawa (V) & uftadm
I YT & o1 U W (3erE) S | 2

Draw a plot showing the variation of (i) electric field (E) and (ii) electric potential
(V) with distance r due to a point charge Q.

16. Tt Faclt % W@-pe w1 ufeamwr faf@d | 92 swited for ‘L wa-ueeheer it Tl fheedt 4 |
umwﬁmmﬁ%%ﬁmwmmﬁﬁﬁaﬁwnm%u%m%i 2

Define self-inductance of a coil. Show that magnetic energy required to build up the

: _ , .. |
current [ in a coil of self inductance L is given by 5 LI~

L

55/1/1 5 [P.T.O.
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19.

55/1/1

3191 faforer ar=m F fad 9/ & 91 (~ mA), WaEEs aaq 1 ford 9/ & 9F (~ pA) 9
stfyes e & | 91 T $iel S/t 1 WaIe TyEiaieeh a1 ¥ 4 56T S 8 2
The current in the forward bias is known to be more (~mA) than the current in the

reverse bias (~uA). What is the reason, then, to operate the photodiode in reverse
bias ?

‘L oETE & UF U F UF T, ‘o FE g ¥ T UK gUiE Bl € T, 39w
for L o= & uig % U 9o () & = W g (69 ' AR 990 94 9o @@ uiiy
W TEdl € | S GO e, IE (0) & 5 § R A § AN gAT % TOae F Awaq
¢ | UF W97 a9] U THE EEE & B, 9 faeme 7 | 9o (1[0n) & o qur aad %
e TuR.us, (faea arF 9o & &8 u et e Fied |

A metallic rod of ‘L’ length is rotated with angular frequency of ‘«w’ with one end
hinged at the centre and the other end at the circumference of a ¢ircular metallic ring
of radius L, about an axis passing through the centre an-) perpendicular to the plane
of the ring. A constant and uniform magnetic field & poizliel to the axis is present
everywhere. Deduce the expression for the em{ betwect. tiie centre and the metallic
ring.

AT B usb LCR #oii uftue goiar wan & fpd [ = 3000 C= SO uF @R =40 Q ¥
3 F 240 V &, U uiadl gha & &8 31 T ¢ | i e
R

G) =0

v ——
L

(i) &I B B G I AR 77 TTS B G S 8,

(i) oFet snghe R faggaaT =1 97,

(iii) 37 W A9 & F & 9" 9 5y e (STRUR.OE, ) e |

The figure shows a series LCR circuit with L = 5.0 H, C = 80 puF, R = 40 Q
connected to a variable frequency 240 V source. Calculate

R
— VWA

G') =G

T ———
L

(1} The angular frequency of the source which drives the circuit at resonance.

(1)  The current at the resonating frequency.
(1) The rms potential drop across the capacitor at resonance.

6
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20. & 4 cm x 10 cm HIES (3TH) F T SETFR T (T F 2 A F T ToRaumy yanted
R T | o (3m@) | foamd 1 orER, U O e an e 5 A ferpa uwT vanfed @
T &, 9 I () F UTH T ¥ | 3 qg AR 17 U U € A W g ol 7 sl 3

r1=35A

4 cm
g

2A% Y2A

10 cm

LS >l
rd ~

lcm
(i) T (§[9) W T STl (TRTI) S-S0 (i) el
(i) °RT 918 AR % HROT, I G AT dTed ot 1 T () 3R ST 591 |
A rectangular loop of wire of size 4 cm x 10 cm carrics a steady current of 2 AL A
straight long wire carrying 5 A current is kept near the loop as shown. If the loop and
the wire are coplanar, find

ATI=5A

244 I Y2 A

lem

(1) the torquc acting on the loop and

(i1) the magnitude and direction of the force on the loop due to the current carrying
wire.

21. (31) W % FY HONT a7 F FAREE0 el Fam SRR & Iugm 1 g
TS F ndl i fufa d woiegE = oty =1 o9 3Hd (seweE ®) d9g 9l
STelt GUTRES % |1 & n T B E 3

@ Tt eRgieH W] § UE geieg URY B A 3 SR ° § | 9 9% soieed
AT FeTem STae (3TTr Ay ® el g o Scared & e arell WegHr {Enat
i sfyepan e fowaT g 2

(a) Using Bohr’s second postulate of quantization of orbital angular momentum
show that the circumference of the electron in the n" orbital state in hydrogen
atom 1s n times the de Broglie wavelength associated with it.

(b) The electron in hydrogen atom is initially in the third excited state. What is the
maximum number of spectral lines which can be emitted when it finally moves
to the ground state ?

55/1/1 7 [P.T.O.
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g o favauTdt &1 U @ a8 AB @ T &, T SHE R % AR UE HEa
(arafEadh) fava yEor (9T & | 2 st Sl w5, e foga aes oo (SUR.OE) €, a
e, & o ¥ fewrl m sER WAt fear e 1 2 o v fae et (sxfae
famg) A T & 120 cm &1 300 em T 9 9T &Il § | A A Hit

Q) &l

(i) WAE, % ford v faew Teafa (afaeim fa) =1 540 |

fervyermmy &1 FergAsiietar 1 d Sl AT € 2

1| ——yp—

«—— 300 cm —
<—— 120 cm ——>

)
-

€ €5

Frgan
fertaTe o i o1 ITF A gC UROY § o1 WikiE D T 6 7 i, a4 Q)
TeRg | B fTeaarT yaited J & | A 37 D F a9 &9 FT 7 S 30T Do |

1Q g
TD
L
$o
1 Q2 40 %‘,
6V
: T ¥ :
A B 13 C

In the figure a long uniform potentiometer wire AB is having a constant potential
gradient along its length. The null points for the two primary cells of emfs €, and €,

connected in the manner shown are obtained at a distance of 120 cm and 300 ¢cm
from the end A. Find (i) €,/g, and (i1) position of null point for the cell ;.

How is the sensitivity of a potentiometer increased ?

| h—

$¢———— 300 cm ———>
<—— 120 cm ——

@ o
|

€ €4

OR
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Using Kirchoff’s rules determine the value of unknown resistance R in the circuit so
that no current flows through 4 € resistance. Also find the potential difference

between A and D.
1Q g
F A «D
103 40 R
ul T 6\-"
.._{l il
] II
A 9V B 3V &

23. (i) OYHI] €A (A) ¥ 30 F 170 % 99 9, % 02, 0iq s @99 391 (BE/A) %

A & fer @ 5 re el St & e eefors o & FR1 ST Gehdt ¥ 2

(i) =wied & e & o fame iR o i & a7 fer (am) wan € AR =@
TR T (A) W ik (enfar) =& & | 3

(i)  What characteristic property of nuclear force explains the constancy of binding
energy per nucleon (BE/A) in the range of mass number ‘A’ lying 30 < A <
170 ?

(ii)) Show that the density of nucleus over a wide range of nuclei is constant-
independent of mass number A.

24, T foree it Aigiaa S 1 eTagashal & Hita % T 1§ 81 Hi9 S [dad | 3
] Tt Sarashtar amesh i W, fopet Higerss farer & spamiuor 9w, sEm uigfe
\ vt 2 it e, e e
Write any two factors which justify the need for modulating a signal.
Draw a diagram showing an amplitude modulated wave by superposing a modulating
signal over a sinusoidal carrier wave.

25. ST N UHNI-faen GHE fofed | e w7 TEeE & fed-geeE

fafsreon & wieia-fag F S9aiT gr 6 wret i ST Eha & 2 3
WETY! T U9 % 3T WS S o Sl sie et T Wi % SuET |

SRS T S THA € |
Write Einstein’s photoelectric equation. State clearly how this equation is cbtained
using the photon picture of electromagnetic radiation,
Write the three salient features observed in photoelectric effect which can be
explained using this equation.

26. (31) G AP U2 U 7 F (8 ol Tag Fidl H1 g1 T avEE ¢ 7 3
@ A % U G W |, A F7 39 & uwanit v o Suan e e g o e o
& U fag W, ST W A €, TN W diedl K U (@) € 1 @, 3% e W

mﬁ?ﬂwaﬁﬁﬁtﬁﬁiﬁww%%u

(a) Why are coherent sources necessary to produce a sustained interference
pattern ?

(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 2, is K
units. Find out the intensity of light at a point where path difference 1s A/3.

55/1/1 9 [P T.O.
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T % fagr & 3w ® fedl teet ot g faaem e s )t amen Hiv, afs et
THATT FEHIRT AT 5T HaI & |

Ife TERT T HIETS B IWH! YR TTg | S A B fear S, T9E =g faad
ST & WIR T e 9T 1 W9 gS 2
Use Huygens’s principle to explain the formation of diffraction pattem due to a
single slit illuminated by a monochromatic source of light.

When the width of the slit is made double the original width, how would this affect
the size and intensity of the central diffraction band ?

T T giew & fagra it we S e 3o ffoee diee Fife @i 3= divedr o &

el & |

T gioRT & U AT FRE 154 3R 95! FHEGH H T Hid | T 79 990 FR

I~ I dieedl St STIAH TT UT HiE ufdary gl € 7 e S |

_ HYAT

(37 TamE worag it ufearn faf@d | S TH.3TE. (S.1) A 41 B 2

@ Y % faw & 3w gr fag i i, fedt o w1 1 smela sEwt wmae
ﬁm%w%@ﬁiwﬁ@mﬁw,wﬁwhﬁﬁgﬁwwqﬁ

|

@) 9 & ! e F et A vie (@) () SEre g (i) FOTEr @ 2

Explain the principle of a device that can build up high voltages of the order of a few

million volts.

Draw a schematic diagram and explain the working of this device.

Is there any restriction on the upper limit of the high voltages set up in this machine ?
Explain.

OR
(a) Define electric flux. Write its S.I. units.

(b) Using Gauss’s law, prove that the electric field at a point due to a uniformly
charged infinite planc sheet is independent of the distance from it.

(c) How 1s the field directed if (1) the sheet is positively charged, (i1) negatively
charged ?

TEIH T ST &THAT i TR el $9 o1d ioieh foiied |

et i qauie & sfagya® AR 3w & wieg AT FHI 150 cm T 5 cm ¢ | 39
TS ¥ 3 km X foqd, 100 m S 2@ Y S s A stfan wfafas #t Seng fead enit
gt gfdfar AfFw @ 25 cm WA |

3ot
[eT T T U REYE & W W Ry war T e € 0

fordl genaelt & sifiqeass qen AFT F1 GHE AT FHW: 1.25 om TS om ¥ |
T 30 FHIVI AT W A % {8, a1 ivgvas & wmet ferfa fuifa wifE, o
EIRYI 1 3T Y & o s s g e S g o

10
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Define magnifying power of a telescope. Write its expression.

A small telescope has an objective lens of focal length 150 cm and an eye piecc of

focal length 5 cm. If this telescope is used to view a 100 m high tower 3 km away,

find the height of the final image when it is formed 25 cm away from the eye piece.
OR

How is the working of a tclescope different from that of a microscope ?

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

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

obtain an angular magnification of 30 in normal adjustment.

CE fa=mg # fpat 2t uads & fod v o vy s0e 9928 | eg + fafa =
R
T FHITA | 7€ UM 1o 3 Yo i dieedl Al A, = - L , @I B, — R e,

r]
R, - s ufedy dur v, - fraw ufwe & |
Aieedl dfey & o1l s & FONcAS a8 & 941 Hewd & 7
Frgan
(37) TUH U YUl 07 qQEHRI & o uiuy SR FAEd ST p-n WY SIS ® 3T4EnT
o T B | 3 Y faty 5 v Hiferd 99T A # = 107 ®9t 6] 90y |
(@) Freifea faen A it B & o fofa adm = (V) 1 qoie

(i) ORTZ &I (ii) NAND TZ
81 t: 1ty ty el t; L.

i 1 1
[ 1 1 1

I
I
I
I
I
|
1

_Tﬁfﬁ

1
1
1
i 1
1
1 i
—

Draw a simple circuit of a CE transistor amplmer Explam its working. Show that the

-------1--_

: : R ac L :
voltage gain, Ay, of the amplifier is given by A, =- TR wherc f3_ 1s the current

1
gain, R, is the load resistance and r. is the input resistance of the transistor. What is

the significance of the negative sign in the expression for the voltage gain ?
OR
(a) Draw the circuit diagram of a full wave rectifier using p-n junction diode.
Explain its working and show the output, input waveforms.
(b) Show the output waveforms (Y) for the following inputs A and B of
(i) OR gate (11) NAND gate
Ll ottt ot

A

- 5
A e i s e A el i T
s

BI——I——

IR, A
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