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SECTION A

Two wires of sap
* . 1]{‘ 1\ . .
ength and same area of cross-section but made of

different materig| :
W) <L . .
fresustlvmes P and p, are connected in series. The

equivalent resistivity of the combination is :

(A) L p, +p)
. —(f )
9 17 Py (B)  py+p,
c
P1Pg D) 2Z(p +p,)
0 particl : .
2 Twop es of masses M, and m, having charges q, and g, respectively

ar ject ' S : : -
re Pfﬂ.l . ed Wth the same velocity in a region of uniform magnetic field
B pointing vertically upward. If they describe circular paths as shown in
the figure, one may conclude that -

© © o o g’
O] ® 0]
O m, m, O] 0]
o 1 0] ®
© © (O] ®
(A) m > -EI-L (B) E ~ q‘._2
my Qg m; q
c M .4 o M9
mg Qg my q
J. An electron moves around the nucleus in a circular orbit of radius r and

makes n revolutions per second. The value of equivalent current in the

orbit 1s :
A £ (B) ne
n
ne D £
) — {
" nr

4. The dimensions of the rate of change of magnetic flux are :
(A) [MLT Al (B) MLZT3AY

© MLET2A™ D) ML?T A
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Two identical conductors 1 and 2 are placed on two frictionkes-
conducting rails R and § iy a uniform magnetic field directed vertically
downward into_ the plane of the page. If conductor 1 is moved with a
constant velocity in the direction as shown in figure, the force on

h

conductor 2 will be along .
3 R ?f ¥ X ¥ W
X ® ® e s
—
? X b x [ x
A S
k & W W | X *
1 2
‘f‘ A
{A) -1 (B) —j
ﬂ A
(Cv  k D)

6. An ac voltage is given as v = 14 sin (314t) V. The average and the
effective value of the voltage (in V) over a cycle are respectively :
Al 14and7 (B) 10 and 14
(Cy Oand10 (Dy 10and 0

7. The ratio of amplitude of electric field to the amplitude of the magnetic
field associated with an electromagnetic wave propagating in glass

in=15H6Ns;
(A 3x 108 ms~! By 2x108 ms™ )
) 33x107Y ms! (D) 5x10°° ms™?

B. While studying photoelectric emission from a given surface. the
wavelength of the incident radiation is changed from 600 nm to 400 nm,
keeping the intensity of radiation the same. Then :

(A) cut-off potential will decrease.
(B}  cut-off potential will increase.
(C)  saturation current will decrease.

(D)  saturation current will increase.
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Radiation of wavelength 331 nm irradiates the following metals -

4.
Metal Work Function
. e\
Na 1-92
_H | 2:15
‘ Ca 3-20
Mo 417

which of the following statements is correct ?

(A)  Only Na and K show photoelectric emission.

B Only Ma will not show photoelectric emission.

(1 All of the given metals show photoelectric emission.

(D) None of them show photeelectric emission.

10. The kinetic energy of a charged particle is increased to four times of its
imitial value. The de Broglie wavelength associated with the particle will :
(A} increase by 100% of its initial value.
(B increase by 50% of its initial value,
(v decrease by 25% of its initial value.

(DY decrease by 50% of its initial value.

11. Paschen series in spectrum of hydrogen atom liesin :
(A) nfrared region
(B)  ultraviolet region

(C)  visible region
(D) partly in ultraviolet region and partly in visible region

12.  In a reversed-biased p-n junction diode, the applied voltage mostly drops

ACTOSS
(A} p-region only

By  n-region only

() depletion region

(D) the diode

PT.O.

=
L

P AN A S Ml

-55/4/1~1|



¥ H&1 13 @ 16 3N (A) 3 FT0 (R) TFR F A & 1 71 T v mo 8 fqu
ar'raaﬁ:awm:mga%aﬁmfmmﬂﬁ?{%mﬂm?mﬁwﬁﬁvwmm,
(B), (C) 3R (D) & T Afmw |
(A) wﬁ:m{_mamm(ma‘lﬁaﬁ%aﬂrm{m?-?ﬁﬁmw’frwm
T FAT |
(B) arﬁmmmahmrmaﬁnﬁimﬁm(mHﬁﬁmfmﬁqﬁ
AT TH Fa g |
() il (A) wdt R, vy v (R) e 2
(D) A (A) s Frw (R) 24 e 3 |

13. 3fFaT(A) -

HY (R)

14. 3fFyT (A) -

FR(R) :

15. 3frFe(A) -

FRU(R) :

16. NI (A):

HF0 (R):

_55/4/1-1]

.‘\.-V‘-F‘NV\"'\"N'."-’.FJ“F“ A AN, 1 [}

ﬂﬁqﬁwﬁmﬁﬁﬁwmmm&qﬁm%@a‘aaj
ﬁﬁﬁmﬁwﬁgﬁmmﬁgﬁaﬁﬁﬁmwm
YA BN
@%mﬁgwﬁ\ﬁmﬁaaﬁmhﬁwﬁﬁtm%mgﬁ
U TR T T o T A A W g weale e 2

e foelt eite-Sehirr gard %1 39 A 7% md fear s 2, A 9w

HFEhIA TF 1 & AT |
ferelt Sre-<fore & oo 1 faelioe o & @ iR @

g |

9o Hig F o frdt 399 O w1 99 F gEm I R @
fireor epaT 9 STt 2 |

fereft 1 Y Bl 3 et 30 31 Forhi o1 ashan Brsanadl W it
FAT 2|

foret fou MU A9 W nIFER F TS N AR pIF F
AT &l TreFar g JAiuF e R
n-m%mﬁwﬁﬁﬁﬂmﬁaﬁqpmﬁ
I ¥ gaeEdr 4 § faaue @ Y amw wfus nfasie
R4



(Questrons nu ’”L’*f" 13 to 16 are Assertion (A) gnd Reason (R tvpe yuestions. o
e gt L ' *n _— ¥ B -

(afeinents are give one labelled Assertion (A and the other labelled Reasan

Ry Select the correct answer from the codes 1A, 1B), (Ci and (D) as given belou.

correct explanation of the Assertion (A,

(B)  Both Assertion (A) and Reason (R} are true. but Reason (R11s 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): The work done. in taking a umt charge around a closed
loop of an electric circuit involving cells and resistors in

the loop, is zero.

Reason (R): The potential at a point depends on the location of the
point in the loop. After completing one round, the charge

comes back to the point of start.

When a ferromagnetic substance is heated to high

14. Assertion (Al
temperature it becomes paramagnetic in nature.

The disappearance of magnetisation of a ferromagnet is

Reason 'R,
abrupt and not gradual.

When a convex lens made of glass is immersed in water,

its converging power increases.
The focal length of a lens depends only on the radii of
curvature of its two faces.

15. Assertion (Al:
Reason (R}

The conductivity of an n-type semiconductor is higher

16. Assertion (A}
than that of a p-type semiconductor at a given

temperature.
The electrons being in the conduction band in n-tvpe
cemiconductor are more mobile than the holes in the

valence band in p-type semiconductor.

Reason 'RI:

. PTO

b b BRSPS IR 11
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SECTION B

An electric dipole consists of twp point charges +1 pl! and -1 ub, held

17.
finld of 10U N/t

i <l apart It is subjected o a uniform eleetrie

s Ly

(alculate the amount of work done in turning the dipole from its |

+f stable equilibrium to the position of unstable equilibrium, in thie field

”‘ al State l'luil‘-gﬂﬂh Prin(-‘i[]h.’ H”“. (lid i'lll_‘r}-“.v”-‘{ _Fuﬂ“i.'i ”“. _||}I-.|-'“JJ- 0l
the backwave on a spherical wavefront ?

OR

by In a single-sht diffraction experiment, light of wavelength £

illuminates the shit of width ‘a’ The diffraction patlern T ashrerved

on a screen kept at a distance D from the alits.

0 Depict variation of intensity in the fringe pattern with the

angular position of the fringes.

(11 How is the linear width of central maximum affected when

separation between the slit and the screen is decreased ?

A small bulb is placed at the bottom of a tank, containing a transparent

19.
¢ index J2.to a depth of 1 m. Calculate the area of the

liquid of refractiv
aurface of the liquid through which light from the bulb emerges.

9. Draw the graph showing the vanation of number of scattered alpha

particles (N) detected with scattering angle (01 in Geiger-Marsden

experiment. Infer two conclusions from the graph.

91. The hole concentration in an intrinsie semiconductor 18 5 x 10% m~*.

When it is doped with certain impurity, the electron concentration

becomes 4 « 1012 m~3. Find the new value of the hele concentration. Also

identify the type of new semiconductor formed after doping. 2
‘ PT.O
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HECTION C

st KarchholUs rulen Using thowe rules, find the current. flowing

42 (hrough branch O in the given cireuit
h'V e
i AV
Ar——r—w—of— B
- 382
10
F‘}——{} A~ C
44l
E - AAAA- D
2y, (8l The figure given below shows three straight long parallﬂi

conductors @, @ and kept in X-y plane, carrying currents 21,

I and 3] respectively as shown in figure.

2l
T —QO y

o x
d
}

. @ 2

31

Find the magnitude and direction of :
(i) net magpetic field at a point on conductor @and

net magnetic force acting on unit length of conductor @ due
to conductors @und @

OR

(i)

‘h} A rectangular loop of sides ! and b and resistance ‘R’ is kept in @
region in which the magnetic field varies as B = By sin wt.

iy Derive expression for the em{ induced in the loop.

iy Find the effective value of current that flows in the loop

B4 - | I 15 . PTO
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g |

it stfufrar &
:iH + ;iH—b ';x + cl}n

@F) A& A 7| A

@ sl i faem et F gt @ ofteem fifie
fearmar @ - m(le) = 2:014102 u, m(‘;x] = 3:016049 u

m(gn) = 1-008665 u, 1 u = 9315 MeV/c?
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o fgare given below show 4 loap MNOP of ude 26 cm
B' dirpft,ed vertically

The

R ' borizontall s a square-shape
- . tJiln 'y ] - .
plavee Y M 4 uniform magnetic field

gownward. rhf‘. pusition of the logp at t = 0 = 15 as shown in figure.
Lo 18 pulled with a constang velocity of 25 cmts till it goes out of the field.

v X
il
c | Z
e
]
on
:-:a:-c
L 1]
of »

x
4
X
X

v

€ 1m

a1 What will be the direction of the induced current in the loop as it
goes out of the field 7 For how long would the current in the loop

persist 7

(b Plot graphs showing the variation of magnetic flux and magnitude
of induced emf as a function of time.
»s.  What are infrared waves 7 Why are these waves referred to as ‘heat

waves ? Give any two uses of these waves.

Explain how the dual aspect of matter is evident in the de Broglie

relation.

26, tal

bl Radiation of wavelength 2 is incident on a photosensitive surface.
Find the de Broglie wavelength of electrons emitted from the
curface. Assume that the work function of the surface is negligible. 3

47, In the nuclear reaction :
2 9. . A 1
1H . 1Ii—> 2}{1 ol

(a7  Find the value of A.
by Caleulate the amount of energy released in the reaction. 3

Given : m( 2H) = 2014102 v, m| AX) = 3016049 u

m( i'l‘n) - 1-008665 u, 1u=9313 MeV/c®
2%, With the help of a circuit diagram, explain the working of a full wave
rectifier. Depict the input and output waveforms.

VA TSR SRR WYY SR 17 . PTO
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SECTION D

||4|'.".I y
ST g and answer the »
umss;rh Y questions that follow.

waad 1he Jollou trig

. A leId.Erl'll se‘l.:s up the circuit ag shown in the figure to find the value of
anknown remstanc‘e X and records a set of readings of the voltmeter and
the ammeter by using the rhegpstat

K
| [——.

(i) If resistor X were made of manganin and readings for Vand I are
taken without switching off the cireuit, the graph hetween V and |

will be as : !
]n I“.
{A) (B} i
v \'
C) (D
LY
w1 Error in the value of X obtained from different sets of voltmeter
1

and ammeter readings, is :
‘A1 due to error in voltmeter reading only.
‘B due to error in ammeler reading only.

("1 equal to the sum of error in voltmeter reading and error 1n

ammeter reading.
)1 equal to error in voltmeter reading divided by the error in

ammeter reading

P AP A 19 . T
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A

(Bl vy >vy>vy
(C) Vg > Ve >V
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If the movable eqq of theastat is moved towards P then

(A reading
Increases

roftimeter
ammeter decreases #nd reading 1l volt

'.B' rb;_ldlngs in hlllh \'l)l[met(.}]' aﬂd F]In"liE't['-r Ilnl‘rl'“.H“
" reading ip voltmeter

ammeler inoreases and reading 10
decreases.

(D) readings in both valymeter and ammeter decrense

: ] S . r - o v o4 WIire

vy & Suppose the unknown resistance X 18 repidct.d b |'
i . . N . - P ) .t.~. i}

made of the same metal. This wire consists of three parts

" TR m in
the same length L but has radii r, r/3 and /2 as shown 1

the figure.
I ; z - D LNH/.»’{B
T T T T T IR T i,
LA T P f.«’z’fﬁh’(ﬁ!!/
I = /2
T

For a particular setting of the rheostat, let vy, ¥g and vy be
the value of drift velocities in parts AC, CD and DB. Then :

(A) V> Vy > vy
(B) Vg > Vg3 >V
(C)  wvgq>ve>Vy

(D)

<

1 = V2 =V3

OR
t Consider the same wire. as shown in figure in question
[ ]I & L -k ‘ ' | | ) |
¢jv) (a) connected in place of X. For a particular setting of

heostat, let By Eg and Eq be the value of electric fields in
rheostat, le , Ko

part AC, CD and DB. Then :

A Ep=Ep=hy

B EH}E'.::’El

T E, > Eq> o

D Ey
21 . PT O
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30, wmaam&ﬁmﬁ%%mﬁﬁmﬁmmmm
0 1 B & sefirgrar o AFEIA & 71 T B T N F G gt gy
R A e & 1 g v o g S 3 fore, v e 5 3
et & e s o 1 gz e g0 il SR 3 3 o
FAE 3 A g a sifew wifea smafila g

W sifgvres dw vd S g e afafEm B9 Fam
Ay T, areatas
(B)  grAfas, smardt
(C) Sy, s
(D) anafas, aafas

(i) %Fﬁaﬁqmmmﬁqﬁﬁtm‘m%;
(Al gFRWIFHFmE

(B mﬁymﬁnﬁmiﬂm
(C iﬁwﬁtﬁm@m

Dy gy dw s A o

(i) ﬁn%%aﬁ&aﬂq-mmmﬁaﬁq%%wﬁ?ﬁ%?

(A) Hﬁmﬁnﬁﬁm@{fu)ﬁmﬁm@tfeuﬁmﬁﬁh
2

(B) mmmﬂaﬁmﬁw(fnmﬁqﬁm@ﬁq&m
TGN A1 FFAT R |

(C) ﬁﬁﬁ%dﬁa{&tfo+feuﬁarﬁm3‘1a°r%|
(D) mmmﬁ%ﬁmﬁmgﬂmmﬁmmmél
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astronomical tela.
An gair v € ;HHCUI ) _ _—
I e I Cons . . I 08 {ne l_lr L]'H I
S15ts of two converging lense:

ang 1. . . . s
l][_he]' Ore, '.]'1 :.‘ilnil]lll_d]‘ il-i L“LIII._{J t}'if_.

o large aperture

fog, :
‘A length and smaller aperture

vepiece. It 1s used ¢ . .. o
eyep " see distgpg objects which are not seen clearly with

qaked eves. The IMage for

formed by the nhjective lens acts as an object

-epiece and the A1 -
the EYEP the final 'mage produced by the eyepiece 1 magnified

The 1mages f :
) ges formeg by the objective lens and the eyepiece arc

respectively ; }
(A} virtual, rea]
(B)  real, virtua]
(C) wvirtual, virtua]
(D) real, real
i) The magnification produced by the telescope does nof depend upon
the : )
(A} colour of light
(B)  focal length of objective lens
(C)  focal length of eyepiece
(D) apertures of objective lens and eyepiece
Which of the following statements is not correct for this telescope ? !
A} The focal length of objective lens (f,) is larger than the focal
length of eyepiece (fa).
‘B [ts magnifying power can be increased by increasing the
focal length of objective lens (f,)
("1 The distance between two lenses is more than if, + £,
D) The magnifying power ¢an be decreased by increasing the
focal length of eveprece.
PPRTANN 23 . PTO
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W) (F) W@!ﬁ?ﬂuﬁﬁﬁﬁ%uﬁgﬁﬁqqﬁmaﬁmm
T BOCmQadcmﬁtmmﬁﬁﬂﬁlﬁgﬁﬁa%

St ¥ foru 59 el % a5 @t wnfew I
(A} B4dem (B) 76 cm
(C) 20 cm (D) 320 em

Heat

(@) 99 (iv) (%) 1 aftfe el 6 amwi=r auiem i srads amar g - !

(A 320 (By 84
(Cr 76 (D) 20

Qis &

3L &) (i) fodT aTom F STvedeR 1 TR Y = F gE) § gfeariee i |

Gy et fsm & svadarE (0 # fau e faaem # o6 w few
HI0T (A) F Tal § T T F10 |

(i A H w15 sadarE F R Baeren s ABC F %9F BC W
Fi3 v fw QP sfvewas smfaa 2, 3w o d awfa mn 2
fapror 21 forsm o & @y Ty srfaa Al o ana e i)

A
CIE
3
Q
HYan
AN PSR PR T 94 .
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(v’

(a)

(b}

(i}

(i)

(iii)

.'UI _|..||.II

BT
1 .1.II|| |'\1]'|‘r'

?“I'l‘] 1['”'.” . ~| |'|'||..-".|]I}" I]ui"- ”"III".".P ||‘||'|
W nory,,, -|”“ tand 4 en ||"-|n'r||-.-l'|\ T view Lhe 1T
i
dm'"”"".l MUstmant, the lenses must be «'l””l"“.ll by
TV
w CI
€y 9 (B 76 em
o D1 320 cm
()] 1
OR

Cnnsidpr
the telescope described in question (iV) (a). Its

magnifying 0w .
(A) 320" POWer in normal :HU:I::}HIHIBI: will be :

© e (D) 20

SECTION E

]?eﬁne refractive index of a medium in terms of speed of
light.

Derive the relation for the refractive index (p) of a prism in
terms of angle of minimum derivation (3,,) and angle of
prism (A).

A ray of light QP s incident normally on the face BC of a
triangular prism ABC of refractive index 1-5 kept in air, a8
shown in the figure. Trace the path of the ray as it passes
through the prism and give relevant explanation.

A
Air
B Tl ¢
Q
OR
26 .
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32. F)

(@)

-65/4/1-11

(1)

(1)

(111)

(1)

(11)

(i)

L

BN L AR DA IAR, 28

Ror i ooy & v i g &
¥ e i U A T8 T 3t ¥ | ' # g v

F 2UISe % 97 30 43 § {8 TR quatda & 2 | o, e &
ot < qfte Fifre

I otg ZI W a7 o 79aa 1 far £ |

fet Ao LCR ofow & @i & @& () st oimaf, o
(I ¥ urik st afesfa A | wfe i 5 fem 0w F R
afvay i sfae wifFa stfusean gnfi 2

2 HwwF I, pFa;rqmmﬁaqawogmqa:uﬁnw

quﬁataramv_ 140 sin (100m t) V & W1y Sofises § S8 mu § |

gfterem Hifqu - .

() vy Fi ufqemar, o

AN ofte 7 yaifed @ el T & SfAeES® (rms) 79 |
(V2 = 1-4 hfny

Huar

TN TN T UF A A TR | gah @ Feherdi & H
1 Wi F W1 i ez o s deem @1 S A
Hifew |

foef ot Zras 6 o e e s o i o v
100 TS 5000 & | afz zrmwnit #1220 V @ 3.3 kW 9fE @R F
mi.ﬁmﬁhﬁ{]mmﬁ?aﬁﬁ‘rﬁqﬁsﬁnmhﬁﬂwi



What is the di
ﬁ L
“Tence between a ray and a wavefront y

© Wave 15 incident on a reflecting surface. USIng

Hu.y ) .

H&ng o P iciple, show how it is reflected from the surface.
ce, varp:

verify the law of reflection.

(iii)  Depi ‘

X i) D
ar efine the terms (I) resonant frequency, and (II) power
factor of 4 Series LCR circuit. For what value of the power

factor will the power dissipated in the circuit be maximum ?

(i)  An inductor of 5 H, a capacitar of 50 uF and a resistor of
K T
400 Q are connected in series across an ac voltage

v = 140 sin (100 t) V. Calculate :
(I) impedance of the circuit, and

(ID) rms value of current that flows in the circuit.

(Take 2 = 1-4)
OR

Draw a labelled diagram of a step-up transformer. Obtain

the ratio of gsecondary veltage to primary voltage in terms of

number of turns in the two coils.

of turns in the primary and the secondary coil of
The nummransfgnner are 100 and 5000 respectively. If
deal ;g supplied to the transformer at 220 V, find
mary coil, and (ID) output voltage.

(1)
an i
3-3 kW power = 7
tIn:ur!‘*ﬂ‘ltfi“thwrl
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(1)

(i1)

(1)

T afee Frefaiad 91 #1 s4re Hif

I W.mﬁwﬁgwnﬁuﬁq@mﬁgmh@_m#
Ffreead gaT e |

(01 et e -2 # 1 saded w2 @ W @
qerd ¥ it fe-£ 30 At F Frm-dm ) g f
g8

(I1I) ﬁ%ﬁﬁﬁﬁmm'ﬁzmﬁtﬂﬁﬁr@.@i#
frehe o141 ST €, A1 37 el & e Rnaim s Y S

‘a" s[an 3 faeft wmag Fonger & 9T A, B aiht C woshown: 0@ o ammawi
q, - 4q W@ 2q & foelt febra 1 famfen w1 & o 79 =1 29w T
Ffr |

aruan
F1 afed Fefafiga yedit & 39 dfso

() %9 Ufem & urn ofe & fore srme: soager ) e
1 4 $8 mmy's Bt @ | e ooy oof @ @ ge um

areetforeh ®9 & @ wfia g A 2 0
(I)  3fe forelt 1 Frecar & aiq 4 I=9 T e 9= A sravasa
81, o1 g6 Hiafes yfeiy agd &0 Fi ar e
(IID) 78 gg®u & V = IR W & fam #71 yeq 2. 79 781 7
i
AN RIS AW VVARAAS AN, 2 8 ™



33. a!

(b)

{r]

(1)

Explain the f
e 1
iDlluwmg statements giving reasorf -

(I .

An equipotential surface through a point 18 normal to
the electric field at that point.

(1) : |
When a dielectric is placed in an external electric
field, the electric field inside the dielectric is less
than that outside it.

(III

The potential difference between the plates of a
charged parallel plate capacitor decreases when its
plates are brought closer.

Obtain an expression for the work done to dissociate the

system of three charges q, — 4q and 2q placed at the vertices

A, B and C respectively of an equilateral triangle of side ‘a’. 5
OR
(i)  Answer the following giving reason :

(D The electron drift speed is estimated to be only a few
mm/s for currents in the range of a few amperes.
How, then, is the current established almost the
instant a circuit is closed ?

(1) A low voltage supply from which one needs high
currents must have very low internal resistance.
Why ?

(I} The assertion that V = IR is a statement of Ohm’s
law is not true. Why ?

AN 28 . P.T.O.



(ii) lZV@GVﬁgH-WW(Emﬂ%ﬁﬁFﬁﬁwmﬁ%m’
a7 Ry F aatar man & | 3 A vy gy, Qg |
t:ﬁgﬁA@B%ﬂamﬁm%w%%%%

e (emf) U Hiaft SfoRe 1 IRFe Afdro | |
L |
A B
T
6V,05Q
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in pumllel ds

Two cells of q

shown in the

mf?. ]2 V 'cll'ld 6 \ are annECtEd
. . ’ d
figure, Their internal resistances are 1 %240

05Qr : :
“Spectively, Calculate the emf and internal resistance

of the equiv
Quivalent cell between points A and B

T

6V,05Q

Cry





