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P SECTION - A
igure shows variation of Coulomb force (F) acting between two point

o .
charges with 2 v being the separation between the two charges (q, q.,)

-'-[[-I{.! Hlx. q.'i:l' It Ll: 15 p(‘IHHIIVU H]l{l I‘."“.Ht in ’“"Hn"lldl', t.hi']] 1hl' ”'li!ﬂl’].“,l,[[l(-;.{

of q,. q, and q, are such that !
k1 _
(q,. q,)
00,1
~ ;
(q,, |i1l‘ﬁ
(A) qz-f.q‘_l-‘:ql (B) (5 <Q) <qQy
©) q,<q,<aq, (D) q,<q, <q,

Two wires P and Q are made of the same material, The wire Q has twice
the diameter and half the length as that of wire P. If the resistance of wire

P is R, the resistance of the wire Q will be 1
R
(A) R By 5
R -
) 8 (D) 2R
A 1 em segment of a wire lying along x-axis carries current of 0.5 A along
o A N

+x direction. A magnetic field B = (0.4 mT) j + (0.6 mT) k is switched on,

in the region. The force acting on the segment is 1
(A) (2] +3k) mN (B) (3] + 2k) uN
4€) (6] + 4k) mN (D) (-4 + 6k) uN

A coil has 100 turns, each of area 0.05 m? and total resistance 1.5 Q. It is
inserted at an instant in a magnetic field of 90 mT, with its axis parallel

to the field. The charge induced in the coil at that instant 1s : 1
(A) 3.0mC (B) 0.30C

(C) 045C (D) 1.5C

You are required to design an air-filled solenoid of inductance 0.016 H
having a length 0.81 m and radius 0.02 m. The number of turns in the
solenoid should be

(A) 2592 ) 2866

(C) 2976 (D) 3140

P.T.O
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. A voltage v = ; . 1
in tl g€ V' = v sin ot applied to a circunt drives a current 1 =1, Sin (ot = &)
I.III. ‘ 1{_:' 11re . s o .
(\) ?'. reuit. The average power consumed in the circuit over a cycle 1s 1
= S0 I e
. (3 lt,\..lu):-qa
1y W .
y = 1, v
(Y - o Yo
l 2 (M 5 COs O

The given diagram exhibits the relationship between the wavelength of
the electromagnetic waves and the energy of photon associated with them.
The three points P, Q and R marked on the diagram may correspond
respectively to :

Energv4

Q

A Wavelength
(A) X-rays. microwaves, UV radiation
(B) X-rays, UV radiation, microwaves
(C) UV radiation, microwaves, X-rays

D) Microwaves, UV radiation, X-rays

. . 4
A beaker is filled with water (refractive index E‘: upto a height H. A coin 1s

f)'.l

placed at its bottom. The depth of the coin, when viewed along the near
normal direction, will be

H 3H A
(A 7 B
4H
(C) H D) 3

9. The stopping potential V, measured in a photoelectric experiment for a

metal surface is plotted a_gainst frequency v of the incident radiation. Let
m be the slope of the straight line so obtained. Then the value of charge of
an electron is given by (h is the Planck’s constant.)

h 1
/(/C] o ) -

I 55/1/1 Page 7 of 24 PT.
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10, Let A .2 a ) ) '
e p nd A4 be the wavelengths associated with an electron, a proton

and a deuter ‘ . T '
d'\ Lt ron, .III 11y ||‘|“ '“'”]I 1]]|| qnme _.,-'|||'|-|i l]]l‘ll ll],l' correct |'l'h|1|”"

between them is :
['\} }'11 - ‘i\|.1 ” ';l'.- ‘Il'l ?1. ’ ?-II ’ l'l"||.
(‘. LS - ] > ; ] J .
(©) Ay, > h, > Ay Dy == Ay
11. :'\ hIL.‘h of the following figures correctly represent the shape of curve of
nnding energy per nucleon as a function of mass number ? 1
-
1
BE| /1 B.E
A I A
_ A
(A) / : (B)
f
- > A D
nh 6
B.E. _/\J B.E. 5
\ —— ]
‘ A | A \ -
() | () I -
i ]
\ ]
i » \ I —L —> ."\
12, When a p-n junction diode is forward biased 1

(A) the barrier height and the depletion layer width both increase.
(B) the barrier height increases and the depletion layer width decreases.
7 the barrier height and the depletion layer width both decrease.

(D) the barrier height decreases and the depletion layer width increases.
Note : Question numbers 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) 1s the correct

explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 18 not the
correct explanation of Assertion (A).
(C) Assertion (A) 1s true, but Reason (R) is false.
(D) Assertion (A) 18 false and Reason (R) 1s also false.
13, Assertion (A) : It 1s difficult to move a magnet into a coil of large
number of turns when the cireuit of the coil 1s closed, 1
Reason (R) + The direction of induced current in a coil with its circuit
closed, due to motion of a magnet, 1s such that it
" opposes the cause.

N 5510 Page 9 of 24 P10, |



4.

16.

18.

19.

Assertion (A)

Reason (R)

Assertion (A)

Reason (R)

Assertion (A)

Reason (R)

A battery of emf E and internal resistance r is connected to a rheostat.
When a current of 2A is dawn from the battery, the potential difference
across the rheostat is 5V. The potential difference becomes 4V when a

The deflection in  a galvanometer 18  directly
}1‘1‘L'-p(n'tiutml to the current passing through it.

I'he coil of a galvanometer is suspended in a uniform
radial magnetic field. {

We cannot form a p-n junction diode by taking a slab of
a p-type semiconductor and physically joining it to
another slab of a n-type semiconductor.

In a p-type semiconductor 5, >> n;, while in a n-type

semiconductor ry, >> 1,.

The potential energy of an electron revolving in any
stationary orbit in a hydrogen atom is positive.
The total energy of a charged particle is always

positive.

SECTION - B

current of 4A is drawn from the battery. Calculate the value of E and r.

2

(a) In a diffraction experiment, the slit is illuminated by light of

wavelength 600 nm. The first minimum of the pattern falls at

g = 30°. Calculate the width of the slit.

OR

2

(b) In a Young's double-slit experiment, two light waves, each of

intensity 1,

. . . A
interfere at a point, having a path dxfference's' on the

screen. Find the intensity at this point.

A transparent

ray of light incid
shown in figure. C

ent on its face travels along the surface of the rod, as

alculate the angle 6.

-----

o 2 .. ..
solid cylindrical rod (refractive index @) is kept in air. A

P.T.O
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1. A p-type Si Semicondyetq
atom per 5 x 107 '

o

" 15 made by doping an average of one dopant

Hl“t'nn .
'on a s s .
toms. If the number density of silicon atoms in

the specimen is 7 :
_ S5 X 128, . :
cubic centimetye iy, the qd‘.n[nﬂ m ", find the number of holes created per

such dopants. Pecimen due to doping. Also give one example of
2
SECTION - C
22 (a) Two batteri p > o
Z eres of emf's 3V & 6V and internal resistances 0.2 Q & 0.4 ©

are connected in .
: parallel. This imation i ote 4 0
resistor. Fing - his combination is connected to a 4 i

j 1 r

;i;) EEG equivalent emf of the combination /

(iii he equivalent internal resistance of the combination
1) the current drawn from the combination

. OR
(b) (1) A conductor of length [ is connected across an ideal cell of emf

E. Keeping the cell connected, the length of the conductor is
increased to 2/ by gradually stretching it. If R and R’ are initial
and final values of resistance and v; and v4 are initial and final

values of drift velocity, find the relation between (i) R and R
and (ii) vy and v;.

(ii) When electrons drift in a conductor from lower to higher
potential, does it mean that all the ‘free electrons’ of the
conductor are moving in the same direction ?

! * H-.b
23. Using Biot-Savart law. derive expression for the magnetic field (B) due to
a circular current carrying loop at a point on its axis and hence at its

centre. 3
24. (a) Show that the energy required to build up the current 1 in a coil of
o1
inductance L1185 LI%. 3
(b) Considering the case of magnetic field produced by air-filled current
carrying solenoid, show that the magnetic energy density of a
. B?
magnetic field B 18 2y’
25. (a) A parallel plate capacitor is charged by an ac source. Show that the
| su:pin of conduction current (I) and the displacement current (1j) has
all points of the circuit. 3

the same value at

(b) In case (a) above.'i
plate of the capacitor

g Kirchhoff's first rule (junction rule) valid at each
? Explain.

: Page 13 of 24 P.T.O.
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- {a} .\I] th{_. p}]nt{I g' gl‘ i.lll-_: I S0n ¢ 3

, "--'li‘l,'lr ) _
“}]t-‘ﬂ “]UIIG('hrUln"t' |I'I|‘ﬁ.!‘" illil naot 1']"1'1 “.-”'h Thl' same k“li.‘t]'.' energy
i hight s mcident on a metal surface.

(b) The saturation cypreny |
() If one goes on il][‘l‘:r[ 11” M case (n) is different for different intensity.
surface, kk‘t—‘ptng it g the wavelength of light incident on a metal
stop at a certain LS antensity constant, emission of photo electrons
Def? M A wavelength for this metal
a7 (a) Detine "Mass defect’ n: .
s ‘Fission I”.“c;qgth,kt and ‘Binding energy’ of a nucleus. Describe
(b A deuteron S8 on the basis of hinding energy per nucleon. 3
2 013553 Pgljt}lllls a proton and a neutron and has a mass of
;. Ui‘.. :{l}+ L. . .-"'llCU!.E-ltD the mass defect for it in u and its energy
ralence ! y _ o : - .
qQ 1ce 1in MeV. (m = 1.007277 u, m = 1.008665 u, 1u = 931.5
MeV/c?)

%

28. (a)  Draw circuit arrangement for studying V-1 characteristics of a p-n
] junction diode. . 3
(b) Show the shape of the characteristics of a diode. o
(¢)  Mention two information that vou can get from these characteristics.
_ SECTION -D ,
Question numbers 29 and 30 are case study based questions. Read the
following paragraphs and answer the questions that follow.
99, A circuit consisting of a capacitor C, a resistor of resistance R and an ideal
battery of emf V. as shown in figure is known as RC series circuit. 4x1=4

C
| | I
t 11 |

g

As soon as the circuit 18 completed by closing key S, (keeping S, open)

charges begin to
terminals. The ¢

the potential difference o i
with time. When this potential difference equals the potential difference
ime.

he battery, the capacitor 1s fully charged (Q = V(). During this
across t Fchargiﬂf!, the charge q on the capacitor changes with time t as
process 0 £

T b e t can be obtained by differentiating it and using
The charging curren c |

flow between the capacitor plates and the battery
harge on the capacitor increases and consequently
V (= q/C) across the capacitor also increases
L

a_d-—r (E,t'ﬂ.‘l') = mem.r. ‘ . ] .
R = 20 kQ. C =500 uFand V=10V,

he case when
page 15 of 24 P.T.O. |
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=

i),

=

@) The final chayge ~
. on the . .
open, 18 'E capacitor, when key S, 1s closed and S, 18
(A 5 uC - )
(LY 25 mC (B) 5 mC

the key §. |
closed and S, s open Wh‘ -] 18 closed and S, 1s open. Now key 5, 18
(A) Zero ' at s the final charge on the capacitor ?

@) 2.5 mC o e

i) The dimensional formuyla I'mf[l){](‘ > hG
(A.} [1\1 L2 T4 "\_2] (B] T\JU LOT-1 AL

(o7 IME LT A2 D) [MOLOT A% |

(iv) Tht_' key S, is closed and 8, is open. The value of current in the
resistor after 5 seconds. is -

(A) _2\1!—‘*111:\ B) e
e e mA

1
€ @mf’* D) im;\

OR
(iv) The key S, is closed and 5, 1s open. The initial value of charging

current in the resistor, 1s

(A) 5 mA (B) 0.5 mA

() 2mA (D) 1 mA

optical medium bounded by two surfaces, at
e spherical. Applying the formula for image
| surface successively at the two surfaces of
‘lens maker formula’ and then the ‘lens
_ called ‘first focal point’ and ‘second focal

A thin lens is a transparent
least one of which should b
formation by a single spherica
a lens, one can obtain the_
formula’. A lens has two foci

point’ of the lens, one on each side. . o 4x1=4
(1) Screen . ]- U 1
St W= 20
lao
Plate on Hidden o\
Side of Box \ {,___‘t,.‘ A
\/
y
Laght Box
with Plate
| 4
— -1—- - -_! L _.‘..-' -
\ A 'J‘ ~ ety .
' : page 17 of 24 - P.T.O. I
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Which of the f; _
SC 7 g co ..
sereen rrectly represents the image formed on the

T 4 4+ ¥

. Whi |
(1) hich of the following statements is incorrect ? 5

ﬂﬂ For a conv : i . )
A ex mirror magnification is always negative.
B) For 1 : . i
(B) r ?11] virtual images formed by a mirror magnification 18
positive, i '
(C) For a concave lens magnification is always positive.
(D) For real and inverted images, magnification is always negative.
(ii) A convex lens of focal length ‘f' is cut into two equal parts
perpendicular to the principal axis. The focal length of each part will

be :

A) f B) 2f

f f

€ 3 D) 3
OR

(iii) If an object 1n cas€ (i) above is 20 cm from the lens and the screen 18
50 ¢cm away from the object. the focal length of the lens used is

(B) 12cm
(D) 20cm

an object from first focal point of a biconvex lens is X,

(A) 10 cm
( 16 cm

(iv) The distance of _
and distance of the image fro

length of the lens 18

m second focal point is X,. The focal

B) X, + X5

A X, X |

(D) v
() m X,

Page 19 of 24 PT.O. I
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(11)

)| @)

(11)

Tw bE("I‘I()N -E

Wo Point l.h_.“, - .
0. 0 and @ oy o

Wand (3 . -
. cm, 0, 0y respectively. An external electric held
E=75 r where

. . il
1 uC are phu't:-ql at points (=3 cm,

A=3x 10° Vm is switched on in the region.

Calce . :
ulate the change in electrostatic energy of the system due
to the electric field

A svstem of two conductors is placed in air and they have net

charge of +80uC and ~80uC which causes a potential difference
of 16 V between them.

(1) Find the capacitance of the system.

(2)  If the air between the capacitor is replaced by a dielectric
medium of dielectric constant 3. what will be the potential
difference between the two conductors ?

(3) If the charges on two conductors are changed to +160 pC
and —160 puC, will the capacitance of the system change ?
(Give reason for your answer.

OR

Consider three metal spherical shells A, B and C, each _Df radius

R. Each shell is having a concentric metal ball of radius R/10.

The spherical shells A, B and C are given charges +.6q, —4q. anci

14q respectively. Their inner metal balls are also gvf*en charges

_9q. +8q and —10q respectively. Compare the rr?agmtude of the

olectric fields due to shells A, B and C at a distance 3R from

e B of a semicircle of
C is placed at the centre B of a
A charge —6 K

. & cm, as shown in the figure. An equal and opposite
radius . ¢ h;ced at point D at a distance of 10 cm from B. A
charge 155PPC is moved from point ‘C’ to point ‘A’ along the
charge *

ference Calculate the work done on the charge.
circumference:

1]
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0"
e’

o]

()

h)

(b)

(1)

(11)

(11)

(1)

(1)

(1)

(11)

A proto
., b n ""l‘s'[[] , '
field traces N BWith velocity Voin o non-uniform magnetic
A path as shown in the figure
I

-

T::fntgl}hfn”f'?vm! h}" l‘ht*_ proton is ulwnj.'e-:‘ inw ”'ll‘l[Jl:-lH{' of tlh[a
paper: . at 1s the direction of the magnetic field in the region
near pomts P, Q and R ? What can you say about relative
magnitude of magnetic fields at these points 7

A current carrying circular loop of area A produces a magnetic
field B at its centre. Show that the magnetic moment of the loop

. 2BA \F
18 =3
p“ T

OR

“Derive an expression for the torque acting on a rectangular

current loop suspended in a uniform magnetic field.
»

A charged particle is moving in a circular path with velocity V in a

_}
uniform magnetic field B. [t is made to pass through a sheet of
lead and as a consequence, it looses one half of its kinetic energy
without change in its direction. How will (1) the radius of its path

(2) its time period of revolution change

What are coherent sources ? Why are they necessary for
observing a sustained interference pattern - ) |
Lights from two independent sources are not coherent. Explain.

i 1 mm apart are arranged 1.20 m l’rqm a screen. L!ght of
Two slits ') 600 nm from a distant source s mcident on the shts.
anEII?Ingthfar apart will adjacent bright interference fringes be
(1) oW =

on the screen = . S s g o

: r width (in degree) of the first brig t fringe.
(2) Find the angula R |
~ An incident plane wave falls on a convex
fracted through it. Draw a diagram to show the

efront.

and refraf-‘teﬂig%:om a distant source 1s refracted by a
of light cfln:refractive index 1.5) of radius 15 em. Draw
band obtain the position of the final image formed.

(1)

_

. aa ~f24

(o |
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