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' General Instructions

| L. All questions are compulsory. There are 33 questions in all, .
2. This question paper has five sections: Section A, Section B, Section C, Section D and Section E.
3. Section A contains ten very short answer questions and four assertion reasoning MCQs of 1 mark eac_hv
Section B has two case based questions of 4 marks each, Section C contains nine short answer questx.ong
' ~ of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E containg
. ree long answer questions of 5 marks each.

4. There is no overall choice. However internal choice is provided. You have to attempt only one of the choices
~in such questions.

SECTION-A

questions are compulsory. In case of internal choices, attempt anyone of them.

€ capacitor, when there is vacuum between the plates, has capacitance C,.

ﬁﬁeﬂfﬁf& the new capacitance when a sheet of thickness t of relative permittivity K is
 between the plates. (Take, t = d)

at represents the correct variation of inductive reactance X . With angular

Or
in a coil becomes doubled, then what should be its self-inductance?

nce of a 4 V cell which gives a current of 0.2 A through a

tion from n =4 to n =2, then emitted line spectrum belongs to
ogen spectrum?

i lbe solutions given here. However, cross check your solutions with
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On annihj
by each. ased in ;23?;:, For question numbers 11, 12, 13 and 14, two

statements are given-one jabelled
Or Assertion (A) and the other Jabelled
(f the nuclear radius of 16y . Reason (R). Select the correct answer to these
then calculate the den 8 Ois3x1015 questions from the codes (a), (®), (c) and (d) as
matter. Sity of nuclear : given below.

1 (a) Both A and R are true and R 15 the correct
the :
b. e e e'XpTESslon for the a explanation of A.
mag cation of a com hgular (b) Both A and R are true but R is not the correct

when the final imﬁ'ge i m-iCrOS(:opel explanation of A.

int. is formed at near () A is true but R is false.
- (d) A is false and R is also false.
, The mag_netlc flux linked wi
caries with time as, ¢ =3¢? th the coil 11. Assertion If we increase the current
calculate the magnitude o;r ;\t i sensitivity of a galvanometer by increasing
emf at 2s. e induced aumber of turns, its voltage sensitivity also
Or increases.
The frequency of an alt : Reason Resistance of a wire also decreases
, ema’ _
is 53 gclesfs and its ampﬁtuu:llgizolltgﬁt}g\? with N.
n ermsv ]
i alue of voltage. 12. Assertion If the inner solenoid is much
8. gketch a graph showin et shorter than (and placed well inside) the
photoeleCtIiC current vg?tganahf’n of outer solenoid, then the flux linkage N,
inci s applied voltage can still be calculated
for twq incident radiations of equal )
intensity and different frequencies. Mark Reason The inner solenoid 1S effectively
the graph for the radiation of higher .mmersed in a uniform magnetic field due
frequency. to the outer solenoid.
9, Specify the relation between the number 13. Assgrtiop Propagation of light through an
of holes and number of conduction | 0pt1cal' fibre 1s due to total internal
electrons in an reflection taking place at the core-clad

(i) intrinsic sen iconductor interface.
(ii) n-type semiconc tactor Reason Refractive index of the material of

the core of the optical fibre is greater than
that of cladding.
ontial difference
ion by 14. Assertion The conductivity of an intrinsic
ster across semiconductor depends on its
temperature.
or a material Reason The conductivity of an intrinsic

semiconductor is slightly higher than tha
of a lightly doped p-type semiconductor.
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Questions | 5 and 16 are case study based questions and are €
question. Each question carries | mark (iv) In &n

el relation of refr
Oplical Fibre 4nd cladding is
15. An optical fibre is a thin tube of
transparent material that allows light to
pass through, without being refracted info
the air or another external medium, It
“make use of total internal reflection.
fibres are fabricated in such a way
! ected at one side of the inner

optical fibre (shown), COrrec
{ refractive indices of Corg

(b) n, >ny
(d) ny +n, <

{a) m =M
{c) m <z
(v) Il the value of critical angle is 3ge

: for
total internal reflection from give

t than critical angle. Even, if fibre is
light can easily travel along the

. fibre

(a) 3x10" m/s
(e 610" m/s

(b) 1.5x10"
(d) 4.5x10% gy

Electrostatic Potential Energy

of point charges is defined as the tota]
amount of work done in bringing the
different charges to their respective
pOSiﬁODS from Lnﬁmtely large mutqﬂl
separations. '

By definition, work done in carrying
charge from « to any pointis

W =Potential xCharge

This work is stored in the system of t

point charges in the form of electrostatic

potential energy U of the system.

(i) Work done in moving a charge f
one point to other inside a un;
charged conducting sphe
(a) always zero (b)
() maybezero  (d)

Claddng

hich of the following is based on the
‘phenomenon of total internal reflection

’ light?

{b) increases | Hilom

optical fibre, then speed of light in thay

16. Electrostatic potential energy of a systen

sdmplﬂ Question Paper °
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Al questions are compulsory. In case of inlernal choices
17. Define mobility of charge carriers and
specify its SI unit. Write its expression

18.

(c) decTeases bﬁ!('auq
Alige ¢
along the Clectr, n:z Shvrge Mervag
(d) decreases becayg, 1h
0PPOSIte 16 the alac @

ha
€ electrie !ie'i:jge e

| Three charges are
placed al the venoy +Q
of an equilaterg|
triangle of side | a5
shown in figure, For 4
what value of Q, the
electrostatic potentia) en
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{iv) In the figure, proton
moves a distance d in ®
a uniform electric p
field E as shown in
the figure, The work
done on the proton by electric field is

(b} positive

(d) None of these

—g—

{a) negative
(e) zero

(v) Two similar positive point charges each

: e1gy of th of 1 uC have heen kept in air at 1m
system is zerg? 4 distance from each other. What will be
(a) -9 tb) g2 the potential energy?

(e) -2qg fd) -qn fay 1.J b} 1 eV
(€)9=10"J {d) zero
SECTION-C

in terms of Telaxation time alge,

Obtain with the help of necessary
diagram, the expression for the

magnetic field in the Open space in the

interior of a current carrying toroid.

altempl anyone.

in contact. Find the power and focal length
of the combination.

21. ldentify the electromagnetic waves whose

wavelengths vary as
(i 0.lmtol mm (i) I nmto10 " nm
Write one use for each.

22, A hollow charged conductor has a tiny hole

which is cut into the surface. Show that the
electric field in the hole is| —— n, where i
l\ —E-'l /
is the unit vector in the outward normal
direction and o is the surface charge density
near the hole.
23. A photodiode is fabricated from a
semiconductor with a band gap of 2.8 V.
Can it detect wavelength of 6000 nm?
Justify.
Or
‘What is the current flowing in the circuit
: a0

W
J_ o
.
5. PET 220
&~ _

graph showing the variation of stopping
potential with frequency of incident
radiation for two photosensitive metals
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1o the following questiog,

NOW, avalV® _rwo motals, Aor B by,
Aand 8 having threshold freguencios which of the higy,
v,' and v, respoctively (v, » vy 1S v witk hmr'ﬂuﬂ" “'

shown (n figure below n do you get from i, .
ry

) W
I Meiatp Ml A @ ol the ‘-”ﬂi‘.lh-"
Swoong » 7 _maqnchf wave, th
o - /. / Jane eled ; bl & ; @ @]l
o L-'//J_,- / 25. Inj:'l:’“_'mlﬂ _..-musU_"da“} al a Ireunn(;"hg
) " :wlfl 10 Hz and amplitude 48 V/m, o
“”.:.n‘.-.-:-':‘r—' ‘Il’ What is the wavelength of the Wave
- i) Show that. the average energy m"mity o
i U e E field equals the average enegg,
L density ol the B tield

SECTION-D
oices, aifempl anyone:
28, Derive the expression for electy,
potential due toan electric dipole 4 c
point Pinclined at an angle g, 1 3
Or |
(i) Two long straight parallel wires cqpr
charges 4, and A, per unit length 11,
separation between their axes jc  The

All questions are compulsory. In case of internal ¢h
26. Calculate the rate at which the flux linked
with the generated area changes with time
when a rod of length x is
(i) translated,

(ii) rotated in a uniform field of induction B
as shown in figures below

' 8 Ux % Find the magnitude of the for
®. = fx x exerted on the unit length of o
T the charge on the other. f
S {ii) A pomnt charge placed at an;
S the axis of an dipole at some

A long solenoid S has n turns per metre
with diameter a. At the mnue?w
we place a smaller coil of N turns and
0id increases linearly

mp" Qu"“Oh ng.
¥ e 149

NOW. with the hl’.‘lp i abe
o

Iniurrrmlmn,
(1) Aoes thess lines resembles to the electric

(i) sketch magnetic g field finms of an electric dipolel
current rarh““q I
(i) how is the dirpcyj,

ol
field line re‘“““‘mmna magnetic

nlj(: lines divund 4

L X

Solenoid 30. Can de-Broghe hypothesis be used 0
comment on Bohe s second postulate T 1f yes,
then state (he hypothesis and use it fo make

inlerences about Bahr s postulate

SECTION-E

jons are ¢
. ques tion ompulsory, In Case of interng| chol
3. (i) Determine the value of phase diffe . e
Ténce
bem"i_?e“ the current and the vollage :
the given series L-C-R cireyj i

How does the angular separation
between fringes is single slit diffraction
sxperiment change when the distance

=400 1) of separation between the slit and
V=\Gsin{1000 144} screen is doubled?
Co2pF fii) A beam of light consisting of two
wavelengths 650 nm and 520 nm. 15
£=100 mH used lo obtain interference fnnges n

(ii) The alternating current in a circuit is
d_esmbed by the graph shown below.
Find the rms current in the graph.

Young's double slit expenment.
{a) Find the distance of the thurd bnght innge
on the screen from the central maxmum

2l lor the wavelength 650 nm.
Tl-—ﬂ E j (b) What is the least distance from the
1A ; i, central maximum, where (e bnght
S 21 fringes coincide due 1o both
2 ffe) — wavelengths?
The distance between the two shifs is

2 mm and the distance between the plane
of the slits and the screen is 120 cm.
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T
Es S
Calculate
(a) potential gradient of the potentiometer
wire,

(b) emf of the cell E; and

(c) when switch S is closed.
Will the null point move towards P or
towards Q? Give reason.

‘

I Succeed Physics Class ;ch

Or

(i) State the Kirchhoff's laws and specify
the sign convention used.

(ii) Determine the current in each branch
of the network shown in figure below

”1 ";3}

!|+f2 A ’ !1+12
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