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HECTION - A

T g A
ey ‘ | Vohargn & ia Baed i posidon, Anoiher ohavge g i brought near change Q
' amd relensod from test, Which of the following graphs is the corvect
i li'}‘l*-“"‘l'l'l‘.“-"ll wl this accelaration of the i‘hr"'l,‘.l-" i AR A fanction of its
dial s P s I-'.'H'l gy "4 \ 1
f it =
(A) (I
—— =
n @
(" (I
= =
S . : .
L:‘_ : 1} 'wo conductors A and B of the same material have their lengths in the
Tt iy eatio 1:2 and radit in the ratio 2:3, If they are connected in parallel neross
| a battery, the ratio a."" af the draft velocitios of electrons in them will be - 1
H
t.
(A 2 B) 3
3 5
M 5 ) 37

an

A 1 em segment of a wire lying along x-axis carries curvent of 0.6 A along

LY i
§ 3 i :
Y x direction. A magnetic field B = (0.4 mT) j + (0.6 mT) K iz switched on,
| 1 in the region. The foree acting on the segment is 1
(A) (2] + 3K mN (BY (-3 + 2k) uN
(" ui_; + k) mN (DY (=4 + 6k) N
4. The ratio of the number of turns of the primary to the secondary coils in
2 an ideal transformer is 20: 1, 1If 240 V ac is applied from a source to the
dal primary coil of transformer and a 6.0 £ resistor is connected across the
# output terminals, then current drawn by the transformer from the source
1 will be - = 1
{A) 4.0A (B) 38A
() 097 A (DY 0.10A
B6/1/3 Page 5 of 24 P.T.0. l '.
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B Leta., A and A fa e
Lt Ay, Al BRI 4 be the wavelengths aasociated with an electron, i proton
and a deuteron, all moving

: with the ) ¥ \ i
between them is same speed. Then the correct relation

. p - I :
(A Ag >y =>, (B) A =) >a,
[':1-' 11" - _':I,._"I et J"d [

D) A =2 =3,
fiz. W i1c|.IL~I1 of the !I":}Iluwihﬂ figures correctly represent the shape of curye of
binding energy per nuclean as a function of mass number ? 1
o
.
& /\ ue
) ] F !
G | (B)
Elﬁ .
- ",
i
BE. /\_, B.E.
" i . TR
]
L >
= A

‘nte_: Question numbers 13 to 16 ars Assertion (A) and Reason (R) type
uestions. Two statements are given — one labelled Assertion (A) and the other
dabelied 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) ia the correct
explanation of Assertion (A),

Both Assertion (A) and Reason (R) are true, but Reason (R) 18 not the
correct explanation of Assertion (A).

Assertion (A) is true, but Reason (R) is false.

Assertion (A) is false and Reason (R) is also false.

Assertion (A) : We cannot form & 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, 1
Reason (R) : In a p-type semiconductor 5, >> 5 while in a n-type

semiconductor m >> 5.

Assertion (A) : The potential energy of an electron revolving in any

stationary orbit in a hydrogen atom is positive. 1
Reason (R) : The total energy of a charged particle is always
positive,

55/1/3 Page 9 of 24 P.T.O. I




15 Assertion : :
- A : It is difficap 0 move a magnet into a coil of large

oamon i I _l;qlt-rmh_e.f of turns when the cireuit of the coil is closed.
i 1he direction of induced cusrent in o coil with jis cirewit
closed. due'to motion of 4 magnet. is such that it
| CFposes the cayse.
Terfarm i ¥ 1 16. Assertion (A) ; The deflection in & galvanometer is  directly
Proportional to the current passing through it.
1€ ol of & galvanometer is suspended in & uniform
radial magnetic field.
: _ SECTION - B
17 lEbL = 17 3 l-je.ff'u-:n! cells, each of e.m f B and internal resistance r, are connected
_ in senies. Later on it was found out that two eells X’ and ‘Y’ are connected

Reason (R)

AT Ty : Tl TEVErse polarities, Caleulate the potential difference across the cell X
Fifay | | 18. (a) In a diffraction experiment, the slit is illuminated by light of
; wavelength 600 nm. The first minimum of the pattern falls at
b= 30°. Caleulate the width of the slit.
h IH f#-‘-g qr OR
(b) In a Young’s double-alit experiment, two light waves, each of
: : - , L
intensity I, interfere at a point. having a path d}fferem:eﬁ on the
1 9 383 g screen. Find the intensity at this point.
19. A double convex lens of glass has both faces of the game radius of
ot w curvature 17 em. Find its focal length if it is immersed in water. The
: refractive indices of glass and wat 1: d 133 respectively:
5 glase and water are 1.5 an regpectively:

20. An electron in Bohr model of hydrogen atom makes a transition from
energy level —1.51 eV to —3.40 oV, Calculate the change in the radius of ita
orbit. The radius of orbit of electron in its ground state is 0.53 A,

21. A p-type 5i semiconductor is made by doping an average of one dopant
atom per & % 107 silicon atoms. If the number density of silicon atoms in
the specimen is 5 ¥ 1028 atome m~?, find the number of holes created per
cubic centimetre in the specimen due to doping. Also give one example of
such dopants;

SECTION-C
22. (a) Two batteries of emf's 3V & 6V and internal resistances 0.2 0 & 0.4 0
are connected in parallel. This combination is connected to a 4 O
resistor. Find ; -
(i) the equivalent emf of the combination vl
(ii) the equivalent internal resistance of the combination
(iii) the current drawn &ﬂn:j %& combination

¥4 B rro

=



e & By 3 "";'=_ ;
ot 2/ fegy THr | ] A a =
2 bl () A condueg -
s e & | { B pr:'u:r:;lf1[f-nmh I in connected across an ideal cell of emf
* ¥ wa k increased ¢, é;} cell cannected, the length of the conductor is
AT Hy ey iy y el
e and final valyeg | Erndunatiy Stretehing it. If R and R’ are initial

of rosistance und vy and v, are initial and final
values of drify !

f:.;’:qiﬁ e and (i) v, ang Vd":'i"’f'r!.\'. find the relation betwesn (i) B and R
it & :}@ ' conductor apre nm'-‘inT:{;::h:*r:la;mzljjj::;'L;:l:;. w1 =
1T & E ;oA err_n:]n o trhn_rge 4 I8 moving with i velocity ¥ at a distance ‘d’ from a
= afdw { 2 long straighl wire CATTYING & current T u ahivws. in fgure. At this

mstant, itis subjected to 4 uniform electric fisld E s

uch that the particle
keeps moving undeviated. In terms of unit vectors 1

{ and &, find - 3

Wire | ——

fa) the magnetie field B

(b} the magnetic force 15; and

(¢}  the electric field E acting on the charge.

\§ “ An ac source of voltage v = v, sin ot is connseted to a series combination
¥ AL of LCR circuit, Draw the phasor diagram. Using it obtain an exXpression
3 for the impedance of the circuit and the phase difference between applied

voltage and the current. 3

e 3 %. (a) A parallel plate capacitor is charged by an ac source, Show that the
T EHH sum of conduction current (1) and the displacement current (1, has
3 | the same value at all points of the eircuit. 3
; iy . (b) [In case {a) above, is Ejmhhuf‘f’a first rule (junction rule) valid at each
| plate of the capacitor 7 Explain.

lawa Page 13 of 24 P.T.0. I




qﬁﬂm.qa;rg
2 1 1w
1A T 39S
I EIEE

L

-Ji'rx_l

_"'I
-§!5~ Mention any

. , it 3 2 -
effect which Canngt Stures of regylrs of experiment on photoelectric

Explained using the wave theory of light,

by In his EXPeTimeng
the slope of the E;’:‘ﬁff’rj‘ﬂmelmﬁc effect, Robert A. Millikan found
plot to be 415 & 1015 v‘”:'It“R‘-‘ ¥ersus frequency of incident light

from it & Caleulate the value of Planck's constant

ta) Draw cireujt aTran : LA
junction diode. Eement for Studying V.1 characteristics of a p-n
= A :

:. i:]-' "bﬁﬁ::j:;:i :,h 7Pe of the cha Tactenstics of a dinde.

i » o informatign that you can get from these characteristies,

e mass defect for it in u and its_energy
p= 1007277 u, m_ = 1,008665 u, 1u = 931.5
MeVicd)

SECTION - D

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

A thin lens is a transparent optical medium bounded by two surfaces, at
least one of which should be spherical. Applying the formula for image
formation by a single spherical surface successively at the two surfaces of
a lens, one can obtain the ‘lens maker formula’ and then the lens
formula’. A lens has two foci — called first focal point” and ‘second focal

pomt of the lens, one on each side. 4x1=4

(i) Sereen

Page 15 of 24 P.T.0. |
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(iii)

(iii)

{iv)

' | 55/1/3

Consider the arrangement shown in figure. A black vertical srrow
and a horizontal thick line with a ball are painted on a glass plate. It
serves as the object. When the plate is illuminated, its real image ia
formed on the ECTEen.

Which of the following correctly represents the image formed on the
Ecreen 7

T

(A) (B)
Which of the following statements is incorrect 7
(A) For a convex mirror magnification is always negative.
(B) Fﬂr_ f‘" virtuaj images formed by a mirror magnification is
pasitive,
".'ﬂ'l‘ For & Concave EEnS ﬂiugniﬁcn'liun is &twu}'s Pi}.'-:liti‘l-fﬁ.
(D) For real and inverted images, magnification is always negative.

A convex lens of focal length ‘f’ is cut into twe equal parts
E”Pmdimlﬂl‘ to the principal axis. The focal length of each part will
L= 8

(A) f (B) 2f
£
© 5 o 1

OR

Ifan object in case (i) above is 20 cm from the lens and the screen is
50 ecm away from the object, the focal length of the lens used is

(A) 10em (B) 12em

(C) 16cm (D) 20cm

The distance of an object from first foeal point of a biconvex léna is X,
and distance of the image from second focal point is X,. The focal

length of the lens is

{-5"'#} }:1 xg (B) "I,‘xl"!-xﬁ
X
o F%E o\
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i
~ | %
| h iy et conga) -

; Hl-iJI.g." of &
1 gt npe . ] i
"' battery of emfV. SPacitor ¢ 4 Losistor of resistance R and un jdeal

' % shown ;
n figire Gt T
| BT 8 known a5 RO series cireuit, 4dx1=4

i

4%

L My | 5
15, # q'.u_: l i K_“i
4 3T ol As soon as [.hi: BIrcuit js completod h:' closing key 8, (keeping S, open)
A f?“m[:‘“ -lh::::f:uzFi.“{II‘;:c!T_h:?:j“p between the “apacitor plates and the battery
i qa‘l}'{Tla;z the potentin] :Iil’l':-ru:i:;? E';: {qufg;p::itn:; iﬁﬁf,f:ni:utdnf;"ﬁzﬁﬁg
T el g with time: When this potentisg) difference equals the potential difference
acrogs the battery. the capacitor is fu]ly charged (Q = VO, Diring this

’m:;;: ni '_ﬁ:;:fiim' the charge q on the capacitor changes with time t as
q= = Rt

R T & =pp .
1F‘ﬂ#| The L.!'Ii'iJJZ.Fr][.! Clrrent can he obtained by ﬂiﬁb!‘ﬂhtiﬂtihﬁ it and uging

d ,
A ey < pygome

Congider the case when R = 29 k2, C= 500 uF and V=10V,
{1) The final f;]'m.rge on the capacitor, when key 31 iz closed and SE ia

e

Y open, 18
i 1 (A) 6l (B C
(C) 25mC {D; gllnﬂ

(i) For sufficient time the key 8, is closed and S, is open. Now key 8,18
closed and 5, 18 open. What is the final charge on the eapacitor ?

(A) Zerg (B) 6mQ
(C) 2.5m0 (D) &6pC
{iii) The dimensional formula for RC is
(A) MLAT3A-9 (B) [M°LOT-1 A0
(C) M-1L2T4A3 M) MULOTAY

(v} The key 8, is closed and S, is open. The value of current in the
resistor after § seconds, is

1 G
) ﬁ‘;m ®VemA (O FmA @) 5

OR
The key 8, 1s closed and S, is open. The initial valus nfcharm

in the resistor, is . :
A B B OEEA (O Tk ik

l 65/1/3 Page 19 of 24 P.T.0. I
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SECTION E

R T
£ I gl W (1) What are: pohjy
) observing "Crent sources ? Why are they necessary for
() Lighte rm::r tr-un_l hined interforonce pattarn 7 ]
st oy [ W) Two slity g 1 |'||I]|I:| Wa independaont sourees are not coherent. Fxplain,
- ' P are arranged 1.20' m from a scroen, Light of
‘M “H‘.'ﬂlunmh " [4 L2l m i T, Ig
o | (1) How rﬁ]?‘:::::’“l_l;lr! :iimln::t souree is incident on the slits:
'L owi fel i i ¥ 5 TTRTE i
| on the Acrean 7 lacent bright interference fringes be
@) ; :
| ind the angular widih (in degree) of the first hright fringe.
by (1) Define : o
: o 4::: :1[ “;H"'“Fm“L An incident plane wave falls on & convex
i ineid , B9t refracted through it. Draw a dingram to show the
W e WA Lh* ent and refracied wivefront.
i 2] b ‘
[ e Gam of light coming from a distant source is refracted by &
ke : nerical glass ball (refractive index 1.5) of radius 15 ¢m. Draw
W sifin the ray diagram and obtain the position of the final image formed.
i

18 (m) {ﬂl *I"w{l !Jﬂi.l'ﬂ. li.'!'lﬁl"ﬂt!ﬂ (7] l.lE and =1 “ﬂ nre I]iﬂﬂ;_u;l at pointn (=3 em,

m, 0. 0, m'\ﬂ“d (3 em, 0, 0 reapectively. An external electric field
gt e R B

k= 2 TWhere A =3 x 105 Viy is switched-on in the region.

HIIgE :
Caleulate the change in electrostatic enargy of the aystem due
& fitn to the electric field, b
5 (i) A system of two conductors i placed in air and they have net
Mok & | charge of +80uC and ~80pC which causes a potential difference

of 16 V between them,

(1) Find the capacitance of the system.

(£) If the air between the capacitor is replaced by a dielectric

w1 femn medium of dielectric constant 3, what will be the potential
difference bétween the two conductors ?

(3} If the charges on two conductors are changed to +160 T8

g "E and —160 uC, will the capacitance of the system change 7

b CGlive renson for vour answer.,
OR

(b) (i) Consider three metal spherical shells A, B and C, each of radius

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

& The spherical shells A, B and C are given charges +8q, ~4q, and

i 14q respectively. Their inner metal balls are also given charges

e ~2q, +8q and ~10q respectively. Compare the magnitude of the

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

l I 56/1/3 = Page 21 of 24 :.l?emﬂ..l
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,1}
‘i JJ
o S

i A
¥ i
i

5 B IE=

k)

(i

(i)

{1}

(1)

il
A&

A \'hnl"gq,- -6 ui?

L Fd“l-‘l'l "! ti“
v
|1'|'-i|-“'\- 1 II-“.- as

showy in the
charge is placed s

u'hdl,“[‘;i‘i +0 ui
arvumbarence.

:‘u Prolon moving with velovity ‘_'v: in a
field trapes g path as shown in the figure,

The path followed by the proton is always in the plane of the
paper. What is the direction of the magnetic fi

near points P, Q and R ? What can you

magnitude of magnetic fields at these points ?

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

2BA  [A
T8 T

is

OR

Derive an expression for the torque acting on & rec

work done on the charge,

eld in the region
Bay -about relative

current loop suspended in a uniform magnetic field.

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

uniform magnetic field B. It is made to pass tl:!:p}lg'h-:a‘,_shaat-nf-
lead and as a consequence, it looses one half of its kmuhq: energy
without change in its direction. How will (1) the radius of it path

(2)its time period of revolution change ?
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cemtre Boof & semichele of
; gure. An equal and opposite
At point D g4 o distance of 10 em from B, A

uiz moved from pomt 'C" to point A’ along the
Caleulate tha

non-uniform magnetic

tangular




