rJ

)

s Y .. Sy
The electrostatic foree ona small sphere ‘A’ having a charge 0.4 pe, due to another small

sphere *B* having charge -0.8 pC in air is (().2N)?. The fore on Sphere ‘B’ duc to sphere
; I

CANis
@) 4N ()  (0AN)(=D)
©  (2N) | 4y (02N)(-D)

Which of the following statement is NOT correct for the chhrgc :

(a)  Change on a body is always given by, q = ne where n is any integer.
(b)  The total charge of an isolated system is always conserved.

(¢)  Only non-metallic bodies can be charged on rubbing.

gd)/ Metallic and non-metallic bodies, both can be charged on rubbing.

The electrostatic potential energy of a system consisting of two charges 7 pC and —2uC
(with ng,external electing field) placed-at (-9 cm, 0, 0) and (9 cm, 0, 0) respectively is: 1

§9>/-0-7 Jo i (b) 0.77]

(c) -700J ‘ dy 7007
Which of the following is a non-ohmic conductor? 1
(@)  Aluminium (b) Copper

(c) Iron : ‘ (d) Germaﬁium

A uniform magnetic field exists in a certain region along positive z-axis. An electron kept
at a point in this magnetic field is given an impulsive force along positive x-axis. The

electron will : 1
(@) Move along a straight line along positive x-axis
(b)  Move along a circular path in XY plane
(©)  Move along a circular path in XZ plane
(d)  Move along a straight line a'long negative x-axis
Which of the following does NOT exhibit diamagnetism : 1
(@) Bismuth (b) Lead ‘
(¢) Calcium (d)/ﬁercury cooled to 4.2 K
3 XII-PHYSICS-M
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10.

1oap of side 10 emang
A .&qunlt Jool o field of reSictance 050 14 l‘l wed vertie ally m enat-west N"”"
L wmagnetie hiela ol 0 40 1 L aly 491-WESL Prdaiit.
ormt it \ l 18 €01y
L 1Y Q . . '
seld is decreased 1o zepg gy () '¢ 1crosg the plane in north-east direction [ he
NS F 4 s
Sata <eady rate The magmtide of induced

l

emlin the Joop 18
{ ymV
g (hy 100V
' 7 m)\
: | | (1') l '” \

power supplied 1o an i
Moac cireuit inoone cycle is zero. The ciremt
I

The average
consists 0F

) An ideal inductor |
¢ (b)  Anideal capacitor

5 Anideal resistor
() (d yoth (a) and (b)

. amplitude of the magnetic |
The am] gnetic field part of a harmonic clectro-magnetic wave in vacuim

is 510nT. The amplitude of the electric ficld part of the wave is x
o 11 .

1.53x 107 N/C (b) 1.7% 10" N/C

(@ 133NC d) 17N

The given graph shows the relationship between the frequency of the electro-magnetic
waves and energy of photon associated with them. Three points P, Q and R are marked
on the graph may correspond respectively to : 1

A

(a)

Energy 0

Frequency

(a)  X-rays, microwaves, UV radiation
(})/X-rays, UV radiation, microwaves
(¢) UV radiation, X-rays, microwaves
(d) Microwaves, UV radiation, X-rays

For Visually Impaired Students

nt wavelengths
f the following

of radio wave, gamma rays and infra red rays

If A, 4, and A; represe ' .
represent increasing order of wavelengths : 1

respectively, then which 0
XII-PHYSICS-M
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11.

LM =% 3
(n) )\' e )t, ”\) ) 3 ).| ) 1 | ‘v ?
© Me MM (dy Dy da” by
o\ reee
o obice o le.p(‘ 4|” (n‘l from a convex lens and its image is abtained on a screen 50
;‘m aWg) from the object. The focal |(‘|\p.||| of the lens nsed is |
,. )
@ 14.3 cn'? \ . (hy 12cm a
© 33.3cn (. (d) 60cm y
NARN SR b,

- erted With,a transparent liqui : . »

A tank 18 fille '{I-‘? TSl ent liquid to height H. A coin suspended by a thread in the
adually Towered till X —- L .

gra¢ AN it touches the bottom. The apparent height 15 determined

liquid i >
ading to”difTerent positions of the coin, Which of the following graph shows

corre Spo
. afapparent depth wi 5 -
variation of aPi pth with the real depth of the coin : g2 a 1
A ///}/’ ) o
£ '_A /L
& 2
a ) e
s E = ' ,
4 c o, g
< & o
Real depth Real depth .
A A
s 2
b3 j=¥
A : A
d 5 € %
o,
z <
Real depth : Real depth ’

For Visually Impaired Students
a height ‘H’. A coin is placed at the bottom

A tank is filled with a transparent medium to
at height H/3 from the bottom, the

of the tank. If apparent position of the coin is observed
refractive index of the transparent medium is : 1
@) 32 (by 273
() 3 (dy 173

en — one labelled Assertion (A) and

3 to 16, two statements are giv
hese questions from the

For Questions 1
(R). Select the correct answer to t

other labelled Reason
options as given below.
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13.

14.

15.

16.

17.

18,

If both Assertion (A) and Reason
m,],mnlimt of Assertion (A), (R) are true and Reason (R) is correct

()

n Assertion (A) and
o\ If bot ) nd Reason (1 )
( correct explanation of Assertigy (A)( U) are true and Reason (R) is not the

lf;\sscrﬁm\ (A) is true but Reason (R) is false

(c)
@ ¢ both Assertion (A) and Reason (R) are fal
e false.
on(A) A small test char
Assertion (M) o .ﬂmc:,t Jhm ge released at a point in an electric field will always
| along the field line passing through that point. 1
) on R): - The tangent )
Reason { gent drawn at any point on the trajectory of a particle gives

direction of acceleration of the particle.

ertion (A) : The resistivi .
AsS ( stivity of a semiconductor decreases when its temperature is

increased. ~ -
d : - 1

ason (R): The te :
Reason () 1 mperature coefficient of resistivity of a semiconductor is
always negative. |

«wertion (A):  Th : . .
Assertion (4) | ° V"?IOC“Y of electromagnetic waves of different wavelength in free
space 1s same. L . , ° i

Reason (R): The Yelocity of electromagnetic waves in a medium depends on
electric and magnetic properties of the medium. .

Assertion (A): A simple microscope has a limited maximum magnification (m<9)

for realistic focal lengths. < € !

Reason (R): The focal length of a lens increases when its curvature is decreased.
'SECTION-B |

Two conductors A and B of the same material have their lengths in the ratio 1:2 and radil
in the ratio 2:3. If they are connected in parallel across a battery of voltage 10V,
calculate the ratio of currents passing through A and B. 2

A and B carrying currents of 8A and 5A in

nce of 4.0 cm in air. Estimate the force on a
2

(A) Two long and parallel straight wires

same direction aré separated by a dista
10 cm section of wire A Is the force attractive or repulsive?

OR

a current of 10A 1 placed inside a solenoid perpendicular
fo its axis. The magnetic field inside the solenoid is 0.27 T. Calculate the magnetic

force on the wire. ~ 0740‘?_1}/1 JUPTRER Y
9 § ol

(B) A 3.0 cm wire carrying

XII-PHYY
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) e ] e
~ . n]“lﬂﬂtl“ 1“ '(l INes fl\'[n .
1he ! confinons ¢losed Lo

(7 w0 points (rensons) 1o s
an ‘ mstfy thic g
A atement

inlike olocteie £ _
' SRy cefrie 'll?'(' In]‘)‘; Wmn
Q1 unit of el indnctade :

A0 wWiite T
s “ter SIRIIY - the lengt .
(;{ y m”n]\m p' 1¢ e Pll unt l(‘ni"h CONale 4 '\ (\( A ‘(\hﬂ_ mlvmm‘ 14 o '
i wiant How ite qelf i donbled, keeping
o vourt answet. tte self inductance will ¢ha ‘ ‘-, \ A
! changa' ! ;
' ge? Eeplain
! ) ) | ‘ .
! N 4 AN \ & ) A / 4
o4, A pesistol of 400 Q. an inductor of | - \|| and A 0
\"\'\ " ) and n (~:|p}|(_'|(()|‘ “|‘ [ l)'i are join -{‘ I
. eotated S = | UL ined in series
ACTOSS an A.C. SOurce \ 140 «in (100 1) =y | seres
ﬂo\\‘in\l i the circuit (USC \/j‘ = | J) R impedence and /A m 1 current
- - . . - ) ] - 131
XY S P )
| Ql,‘Cr . \/'\Vf\ - /')_. -~ ‘ "" > 2-
‘—:‘IM “Tv —7. J ! Y/
[ ' -1
4

o Gauss theorem, ded
L§‘11g klﬂub , dcduce an exnrecc:
/ infinite planc sheet. Mention t(hc cxpl_csslon for electric field due to a uniformly ch:
region, where electric ficld obtained for im‘w/mi (;;‘ém
’ > plane

gheet 18 valid for. finite large planar sheet
' e ’ / -t :2

il

N / ~quival 1
/" Calculatc equivalent capa
£ Calcu pacitance between point A and B in |
capacitors. . A and B in the given network of

Co 1. C
|| R
| |1
‘ i ye
VG
A C o C, :
l //TC\_S ) B
CJ(Q | ‘C‘\r)/" A
where, C; =1 uF, C,=2uF,Cs=6 pF, Cy=12 ﬂF, Cs =10 pF, ’
ul "

C6=2 IJ.F, C',' =4 ]J,F

For Visually Impaired Students

Two capacitors of capacitance 6pF and 12 pF are comnected with a source of 8V

Calculate:

(i)  Charge on each capacitor

(i)  Potential difference between the plates of each capacitor

, | L
24. (a) Obtain the relation - Ve =~r3n—1, where symb

@) When elections driftin 2 conductor from
| lectrons in the con

ols have their usual meanings.

lower potential to higher poténtial, does
ductor are moving In same directio

-

mean that all free €
Explain. . %\ i "y m\;@\@
1 +1 U
- (‘P - Ve, l‘ "’\]p‘\'(\
A { \
SR L"‘. TN ( ponie
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' co magnetic Waves which are used for -
‘ R

y M \

25 Nam¢€ tlcclcu
1) petection of fracture inbones ] [y [y ottt
( ' |
- “ ‘\lll"' S('ni“ ) [ oA ‘, ')' r,
t Tn‘mmml muse »
(i) ,. A b T
1 ' ! | : ‘ ,}
. ) /

iit) L:\SIK eve surgery
{
(iv) pestruction of cancer cells
Arrange ﬂ\Ctr wavelengths in increasing order. p

selow shows ranges of m: - BNCTRIT ,
Table 8 given be ows ranges of magnetic susceptibility for three materials X, Y and
amagnetic and paramagnctic materials.

7. 1dentity
on’c\pO“de ranges for their magnetic permcability,

these material as ferromagnetic, di

A mite ©

N 2N
l‘l\
w X W 'Y“ 7t P

| —
"1SX<0 0<X<E ' x>>1

pere ‘€’ is a small positive number

7. Write tWO essential conditions fo

cntlcal an

n an expressmn for the

T 1A

r totql mternal reflection. Obta1
Dxr
gle for a pair of media. lgid - daed it Do PR S 3
_ {c P

etic field ‘B’ on 2

Q mpving in. umform magp
¥, towards left. If

28. '(A) Figure shows a straight conductor P
ves with constant velocity

metal frame MSRN. The arm PQ mo
length of arm PQis ‘L, deduce :

N
((329‘\ emf induced across the ends,of PQ

W)

force on arm PQ, if resistance of arm PQis ‘R’

) X Y AR,
X X P M

X
_S_____/’_—-\
3¢
X X X X X X
L——/
N
R 10 ~
x X X X X X
i XIl-PHYSlCS-M
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OR

circula coil of radins ‘R° ,
A U and number of torn ‘N s rotated al
ated about its verti
4 vertical

(ll)
- er with an angular freque ~
drametc gular frequency of ‘o’ in a uniform magneti
horizontal planc. Deduce expression for emf induced at ‘ e el
L aetation fie : o at any instant “t’
chowing variation in induce emf with time, Hence writ }; e g
) . . Hence write the aver: i
e omplete rotation, verage emf induced
R
SECTION-D
: mbers 29 and 30 ar
Question nu 30 are case study | i
! y based questions Read th i
. — ) \ ! S. e follow
} paraglal’hs and answer the questions that follows. "
Clcctrolytic cell is a simpl i T
The o L; ¢ device to maintain a steady current in an electrical circuit
elec ‘4t '
trodes, called the positive and the negative. They are

Basically
in an electrolyti :
ytic solution where electrodes exchange charges with the

immcrscd
ghout.

electrolyte. Wl:eg therehls no current the electrolyte has the same potential throu
current tlow
a s through the cell, the electrolyte offers a finite resistance known as

When

i istance. ) A

internal reSIS. nc? Cells can be combined together in an electrical circuit (series and

parallel combinations). , 4
xl

() The internal ;esistance of a cell does NOT depend on :
(a) Distance between two electrodes
(b) Area of electrodes dipped inside electr(’)?f;;ti_aT "

(c) T;mperature of electrolytic

J,da/EMF of the cell | W R ,
(V+>0) and the negative

(i) The positive electrode of the cell develops' a potential V-
electrode develops a potential (V) (V.20) relative to electrol

them. If no current is drawn from the ce
M(,b)/'e=V+ -Vv_>0

yte adjacent 0

i1 then, the emf of call is :

(a) e=V,+V.>0 "
(c) e=V,-V.<0 (d) e=V,-V.=0

y and internal Resistances 0.1 €2 and 0.4 Q

V and 6.0
t emf _of the combination

(i) (A) Two cells of emf 2.0 '
respectively ar€ connected as shown. The equivalen

will be
XII-PHYSICS-M
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(iv)

(iv)

6OV

4 \
-
€ .44
\ l /)
J0V
@ 523 (h)y 228V
- 20V
(c) () 60V
OR

) Potential differ . . ,
(B) [erence across a cell in the open circuit is 6.0 V. It becomes 4.0

V when the cell i
ell is connccted across an external resistance of 2 (2. The

internal resistance of the cells is ’ 77
v t 2 S
(a) 5.0Q (b)y 1.0Q
© 05Q . d 15Q

Two cells of emf 8.0 V and 2.0 V and internal resistance 1.0 Qand 0.5 {2are
connected as shown. The equivalent emf and equivalent internal resistance are

given by : _ |
_ IAY 20V
—] PR | B
1.0V 05V
(@ 10V,150 (b) 10V,050Q
(c) 60V, 1.50 @) 6.0V,05Q

For visually impaired students
ternal resistances 1 Q and 2 Q respectively

Two cells of emfs 4 V and 6 V and in
alent emf and equivalent internal

are connected in series combination. The equiv
resistance are given by

(a) 2V,1Q (b) 1473V, 2/3Q

(c) 10V,3Q (d) 23V, 7Q

17 XII-PHYSICS-M
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i 30. A pumber
pmpt‘l’l.lt‘.'s‘ 0
and microscopes

common practices. Our eye is most import

lo microscope is a single converging

ol h{wv heen designed, utilising reflecting and refracting
{ mirrors, lenses and prisms, Periscope, K aleidoscope, binoculars, '(:Icr;(:()pc;
are some examples of optical devices and instruments that are in
ant optical device the nature has endowed us
leng whereas a compound microscope

of optical instruments

with. A simp
and 8 teleseope consist of two lenses named as - objective and eye picce also known as
ocular. 4xl
. T D AT a ‘ Y * 100 1ve t g 1 | !
(0 The focal let b‘.h of lejullm of a compound microscope 15 ‘f,” and that for eye
picce in «." which of the following is correct :
; 3oth fy and {8 > small s
@ | o « should be small such that f, < I
Both f, and
| ()  and f, should be small such that f, > fe
o) Bothf;and f, sho
(©) 0 . should be large such that f, <fe

/@) Both f; and f, should be large .suc.h that f, > fe

mall telescope has an objective lens of focal length 1.4 m and an eye piece of

(i) AS
| adjustment is —

focal length 5.0 cm. The magnifying power of telescope in norma
@/28 . (b) 028
28 | (d) 36

(iii) (A) An object of size 1 mm is a bein
simple microscope of focal length 10.0 cm ho
magnification produced by the microscope is :

(8 500 250

(d 16
OR

g viewed atla distance‘ of 9 cm through 2
1d close to eye. The angular

© 270

20 and the focal length of eye

(B) If magnification produced by objective 18
piece of a cdmpound microscope is 2.0 cm, the total magniﬁcation produced
by the microscope in normal.adjustment is (take D =25 cm)
(a) 500 (b) 250
© 270 | @ 16
ptical device is much larger than

(iv) The aperture and fogal length of objective of an 0

that of eye piece. The device is :

/@) a telescope

pe (d) neither microscope 10t telescope

(a) amicroscope .

(c) ecither microscope or telesco
XI-PHYSICS-M
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JLA) (0)
(h
B) (a)

SECTION-L

s T8 A { wee ' {
Fstablish o relation between electrie field and electric potentinl. Write two

\ J
v VY

Fipure shows 1t decteie (iald § : , '
) hows & aniform eleetrie field in aregion. A B wnd 1) are four prints in

e repion. A e Ceis taken 1 : » '
the repion. A charpe s taken from point Ao points iy, Cand D o tarn, For
answer through

conclusions drawn from this relation

which point the work done will be maximum? Lxplain your

quitable calenlation,

L] »
A
. .
B "
e >

OR

Obtain an expression for the glectric_potential, duc to a small dipole of dipole

moment p at a point ¥ from its centre, for larger valuc of ¥ compared to size of

the dipole.

Two charges ‘q’ and -2x10™° C are located 15 cm apart. The electric potential at

point P on the line joining two charges is zero as shown in diagram. Find the value

T |
of q. e~ L R 5
- X &
p «—6cm—> ‘ % (o
o " y U
Ae——I15¢cm —B , 0\0“
q ~ -2x10 ' WL
. O)c /

For visually impaired students - Y0

and q; are located 30 cm apart. The electric potential at a point P

(b) Two charges q;
on the line joining two charges is zero. If point P is a distance 20 cm from charge
‘q), calculate the ratio qi/qa. .
'32.. (a) Using Biot-Savart law, deduce on expression for magnetic field due to a circular
coil, carrying current, at any point on its axis. — {7
/’/l g .
X and Y are two concentric and coplanar coils of radii IQ cm anq 10 cm
’ respectively. The current flowing in coil Xis4 Ain anticlockwise direction. Find
v the current flowing in Y such that magnetic field at the centre 1S ZCro.
e
g © 4 ‘(\0’7{\3 ‘;1\0\\ Wb 6 NV
\ \0 YA " “) u,t PR \ 0
V {’/'b+ .of)/ o : y 106\ v
I_QN‘ LI ,Q/\g 2l 1©° XII-PHYSICS-M
0
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OR

B) (a . ; .
a) A rectangulan corl hav : ,

| o having N turn, carrying current ‘I is placed in a unif
agnetic field "1 ¢ iniform

magnetic ficld B plane of coi

. plane of coil makes an angle of ‘0" with direction of
magnetic frek and A =7+l i : wtion 0
’ b ois the area of each turn deduce an expression for

forque acting on the coil,

A rectangulat Toop PORS carri
P PORS carries a current of 1AL A long straight wire carrying a

(h
current of 2A 1 kept neq . .
o .l car the loop in the same plane as shown in diagram
Calculate torque acting on the loop o
' 5
"""" LA
) Tem

lch 2A

<« 5cm—

For visually impaired students

' ) CurTe i : -
(b) \Wen. a current carrying loop is placed in a uniform magnetic field, it does not
experience any torque. Write the possible orientation of magnetic field w.r.t. the

piane of the loop. Justify your answer. -

An a.c. source of voltage V =V, sin wt is connected across a pure resistor. Write

33.A) (a)
‘ expressuif;)r instantaneous  current flowing through the resistor hence obtain
expressions1or instantaneous and average power in one complete cycle.
(b) Plota graph showing variation in instantaneous power with time. 5
For visually impaired students
(b) If the frequency of a a.c. source connected to a pure resistor is V7, write the
frequency of instantaneous power associated with it. N
. I & \ = .
g OR ] A

B) With the help of a suitable diagram, explain working prit}piple of a transformer.

= —T:Jl, where symbols have their usual meanings.

(b)" Establish the relation Si =3

P P
() © Write any two energy osses liking place in a trans former.
' M i’ '
L \

o T
RN
X11-PHYSICS-M
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