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_ An ac voltage v = Vg sin ot is applied to a series combination of a res
R and an element X. The mstantaneous current 1i

1stor

n the cn'cu1t IS '

I1=T; sin (ot + —) Then Whlch of the followmg is correct ?

(a) Xisa capacitor and Xg = J2 R

‘(b) Xisan inductor and XL =R

(0 X is an inductor and Xy, = V2 R
d) Xis a capacitor'and Xg=R 38 ;

The threshold voltage for a p—n Junct1on diode used in the circuit is 0-7 V.
The type of b1as1ng and current in the c1rcu1t are::

1100 Q 3

A Il

5 05V x .
(a) Forward biasing, 0 _A' C ; “ (b)  Reverse biasiné, 0A
() Forward biaeing; 5 mA v(d')‘ ‘;'Reyel"se,bia‘sing, 2 mA

The potential energy of an electron in the second excited state in

hydrogen atom is :

(@), -34eV  (B) —-3026V (@ -151eV - (d) —68eV

The difference in mass of" TX nucleus and total mass of its constituent
nucleons is '21:00 u. The binding energy per nucleon for this nucleus is
equal to the energy equivalent of : ‘

f(a) ‘3u (b) 35u () '7u (d) 2l1‘1~

55/4/3 " Page 9 of 27 _ P10



Questwns number 16 to 18 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) is the
; correct explanatlon of the Assertlon (A). '

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) IS ""t
: the correct explanatlon of the Assertion (A).

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

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

i

o ,ﬁ i.,.}{_‘"v, R

16. Assertion (A): In ‘n’ type semlconductor, number densﬂ;y of electrons is
' greater than the number den51ty of holes but the crystal

i R mamtalns an overall ch ge neutrallty
Reason (R): - The charge’:, lec ;I% ted by donor ‘atoms is just
equal and oppos1te to that f the 1omsed donor

17. Assertion (A): When hr )", electric bulbs of power 200 W 100 W and
50 W are _connected in; series. to a: source, the ‘power
consumed by the 50 W bulb is max1mum

Reason (R): Ina series circuit, current 1s the same through each bulb
¥ but the potent1a1 dlfference across each bulb is dlfferent

18. Assertion (A): A current carrymg square loop made of a wire of: length L
is placed in a magnetic field. It experiences a torque

f‘{']whlch is greater than the torque on a 01rcu1ar loop made
of the same wire carrying, the. same current m the same
| magnetlc field. 3 |
Reason (R) : A square loop occuples more area than a clrcular loop,
both made of w1re of the same length 3

55/4/3 Page 11 g_fhgT' L T oa BeTo-
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The figure ‘sl}ows Vr‘n versus < graph for photoelectrons emitted from a
su;fface‘ wl}er e Vpy 18 ?‘h‘? ‘maximum speed of electrons and A is the
wavelength of incident radiation. Using this graph and Einstein’s

‘ ‘photoelectric equation, obtain the expression for Planck’s constant and

2/07' :
21
G %‘/
gk

work function of the surface. =g 7 ;

1 e :

Briefly describe the multi-step pwi'o'c;ess,~ 'inﬁrdl've& in. the ge\rllerafion: of

epergy in the Sun. oy L AR ol 2
Use Gauss’s law to obtain the eXpress_ioi;,fdi' electric ﬁeld due to a thin ;
infinitely long straight uniformly charged wire: &1 i R e 2
A cell of emf E and internal resistance r 'is - connected to -a-,var_i'able
resistance R. Draw plots showing the variation of (a) terminal voltage Vv

with R, and (b) V with current I, in the circuit. - . AT s 9

A garticle of charge q and mass m St?rtS moving with uniform velocity
voi. Specify the direction of magnetic field which shduld be set up in the
region so)th'aj: the particle' moves (a) straight’ undéViai:ed, and (b) in a -
circle. Justify your answers. g : RSN i .

(a) Obtain an expression for electrostatic i
{ [ potential energy of
of three charges q, 2q and -3q placed at the fgrtic:é Szi tealnn

equilateral triangle of side a. ' /
~ OR ‘ ]
TWO small conducting bBIISA,andB of radius r, 'and A
charges qq and dy reSPGCtiVélﬁﬂiThey . 1 and rg h.ave
Obtain the expression for LhargeSOnA a'nd B ¥ nectlec:) by a wire.
» In equilibrium. 2

55/
_‘/4I3 Page 13 of 27

P. TO.‘



' 25.© (a) ‘What is a dj eme | o
/5 | . displacement current ? How is it difs
. conduction current ? oW 18 1t different from
. ; A | a :
OR - <

(b) Write any two charac’teristics of an electrom

. L a ic + 3
microwaves used in radar systems ? gnetic wave. Why are

ESECTION C

" 26. _Draw a plot showing the varlatlon of potential energy of two nucleons as
a function of dlstance between them.. Identlfy the regions in which the
force between the nucleons is (1) attractlve, and (if) repuls1ve Justify your

o answers. ' ot |

/ A current carrymg c1rcular loop and a stralght wire bent partly in ‘the
form of a semicircle are placed as shown 1n the ﬁgure Fmd the
magnitude and dn‘ectlon of net magnet1c ﬁeld at pomt O

"4c1n

28 ' (a) )/ In diffraction due to a smgle sht the phabe difference between
light waves reaching a point on the screen is 5m. Explain
whether a brlght ora dark fringe will be formed at the point.

(ij)~ What should the width (a) of each slit be to obtain eight
‘maxima of two double-slit patterns (slit separation d) within
the central maximum of the single slit pattern ?

ii) Draw the plot of intensity distribution in a diffraction pattérn
due to a single glit,

OR

BREi1a1a : . Pade 15 Of 27



slit experiment S8y - 88, = )“z-, where S,
and S, are the two slits as shown in the figure. ¥

ind the path
difference (S,P o SP) for constrpctive and

interference at P.

. (). () In a Young’s double-

destructive

- e fringes i a Young’s
(). What is the effect on the interference fringes in -
. double-slit experiment, if the monochromatic sourc ‘
- - ’ Ou E : ) . : 3oL ‘e P . } |
replaced by a source of white light ? .

)

| N e alag0 g 2
@/ "(a) Aresistor of 30 Q and a capacitor of g MF are connected in series
. = ; Hg : . . . .
to a 200 V, 50 Hz ac source. Calculate (i) the current in the circuit,

and (ii) voltage drops across the resistor and the capacitor. (ii1) Is

the élgebraic sum of these voltages more than the source voltage ?

I yes, solve the pa;'adox. £ 3
 OR

(©) - A series LCR circuit with R = 20 Q, L, =

2H and C = 59 uF is
connected to a 200 volts ac

source of variable frequency. What is
(i) the amplitude of the current, and (ij) the average power
transferred to the circuit in one com

plete cycle, at resonance ?
(iii) Calculate the potential drop across

the capacitor, 3
Page 17 of 27
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A tang u-lal condUCtOI IV.[NI Q W ll;h VvV
39/ rec a mo able arm MN ( lstatl
- res ce 1 1S
kep m a unlfOI m mag ne th fiel(i as Sho wn ln the ﬁgure Re tan )
t Sls ce Of

arms MQ, QP and PN are negligible. Obtain the expression for th
e:
(a) current induced in the loop specifying its direction, and

(b) power required to move the arm.

Qx X X XMX X XX X

« X X X X[ XX XX X
X

x |[x x x X} X _‘7>)<xx

x |x x x x| XX X X%

X x><><><Nxx'x‘x><
SECTION D -

‘ 3/1/(a) () A germanium crystal is doped Wlth antlmony ‘With the help of
energy-band . diagram, explain how the conductivity of the

doped crysfal is aﬁ'eéted.

@) - Briefly explain the two processes involved in the formation of a
p-n junction. |
(ii1) What will the effect of (1) forward biasing, and (2) reverse

biasing be on the width of depletion layer in a p-n junction

diode ?

OR

b)) @ With the help of a circuit dia ;
gram, bneﬂy ex .
plain the workin
g

of a full-wave rectifier using p-n junction dioges
| lodes.

5514 ‘
13 | Page 19 of 27
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i) S Draw ity s s M
iy characteristics of a p-n junctio RS 7
ov ese characteristics make -10n. diode. Explain
rectlyﬁcationv.» & diode suitable for
Carbon »and silicon have the same lattice structure. Th
is carbon an 1nsulator but silicon a semiconductor ?. Y

(iii)

~ Define mob111ty of electrons. Give its SI umts

@ O .
< Gi) A steady current flows through .a wire AB, as shown in the
re. What happens to the electric field and the drift velocity

figu
along the wire ? Justify }’Oé.lr answer.

1der the- c1rcu1t shovyn 1n the ﬁgure Fmd the effective
t drawn from the

(m) Cons
d the curren

e re81stance of: the 01rcu1t an

_ battery. ‘
o 10Q

f.

140

—{ ||

OR
®) @) Deﬁne electrical conductivity of a wiré. Give its. SI unit
@) H1gh current is to be drawn xSﬂf;ely from (1) .a lov;;voltage
battery, and (2) a high-voltage battery. What can you say
. about the internal resistance of the two batteries ?
514/ ‘Page 21 of 27 ' Mttt
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(iii) Calculate the total
energy supplied b
Yy the batteries
to the

@

- (i)

- (b)

@)

(ii)

prism with the prism angle A =g(Q°

circuit shown in the figure, in one minute

1Q I:IV 20
AR

30

Draw a ray dlagram to show how the final image is formed at

infinity in an astronomlcal refracting - telescope. Obtain an

'y

‘expressmn for 1ts magmfymg power

Two thJ.n lenses L1 and Lo, L1 bemg a ‘convex lens of focal

length 24 cm and Lo a. concave lens of focal length 18 cm are

placed coaxially at a separation of 45 cm. A 1 cm tall obJe(;t 1s

_placed in front of the lens L1 at a dlsta.nce of 36 cm. Find the

location and helght of the image formed by the combination. 5
) I e B Y

Explain the working principle of an optical fibre with .the hel
of a diagram. Mention one use of a 1ight Piﬁe P

A ray of light is incident at an angle of 60° on Bl )
" ' ace of a

The\~ ra

: : Yy Dpass
symmetrically through the prism. Find the e ot passes
1ati of minj

deviation (5,) and refractive index of the p t Inimum

. X A nateri:
prism. If the prism is immersed in water, }, 1al of the
’ ow

affected ? Justify your answer,

Page 23 of 27 {
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SECTION E % ‘

4/34/ Electrostatlcs deals with the stud
Y of fore
from static charges. Force ang electric ;:’lcii i pmm"“‘
due tq ® ATisin
3

basically determined by Coulomly v, 1 2 Doing o™
conﬁguratlons, Gauss’s law, which is alg § baski :; Cs Charge i4

us to find the electric field. A charge/a systéin of ChO;:o;nb’s 1aw, helpg
expenence a force/torque in an electric field, Work ; s regu:l:i abdxpole
to prov1de a spemﬁc onentatlon to a dipole with respect to a(h :1:;1:0

‘field.

Answer the followingquestions baeed on the above :

(@) Con31der a uniformly charged thin conductlng shell of radius R. Plot
a graph showmg the Vanatwn of |E| with distance r from the

% centre, for pomts O s r< < 3R

it A

(b) The figure shows the var1at1on of potentlal V W1th l for two poin
charges Ql and QZ, Where V is the potentlal at a d15tance r due to :

pomt charge F1nd
0 Qz

P.1




un1form el = j
ectric field of 10% N/C such that the dC-m is kept in a
1p

the electric field are parallel. Calculate the pot ole moment and
dipole. . ential energy of the

| OR .
(¢c) An electrlc d1pole of dlpole moment p is initially kept in a unif
orm

()/ An electnc d1pole of d1pole moment fe6 e
of 6 x 10 | a ‘

ﬁeld E such that p 1s perpendlcular to E Find the
ork done 111 rotatmg the dlpole to a posltmn at which p v
becomes antiparallel to E . ¢t 5

eleCtric

amount of W

makers formula is useful to design lenses of desired focal 4
d11 of curvature The focal length also
f the matenal of the lens and the

ends on the wavelength of

1ts focal length

735‘.“ The lens:
/ lengths usi ng surfaces of su1table ra
s on the refractlve 1ndex o

depend:
surrounding. medmm The refractwe 1ndex dep

the hght used The power of a lens 1s related to

ove

Answer the followmg quest1ons based on the ab

"How will the power of a lens be affected W1th mcrease of

: wavelength of light 7
(b) The radius of curvature of two surfaces of a convex lens is R each.
- For what value of p of its materlal W1ll 1ts focal length become equal

toR? . W
X N ,=b‘ X J

(a

(¢) The focal length of a concave lens of u = 1 5 is 20 cm in air. It
1\

' completely 1mmersed in water of p = —. Calculate its focal length 1
& en in

water,

o

OR
(© An obj ‘
’ ject is placed in front of a lens which forms its erect
rect image of

| magnificati
, ofth ion 3, The power of the lens is 5 D. Calculat
= pin e ObJect and the unage from the lens. Hatethe

55/4/3 ‘
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