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GENERAL INSTRUCTIONS: -

1. All questions are compulsory. There are 33 questions in all. n D and Section E.

: " : ; : ' ctio
This question paper has five sections: Section A, Section B, Section C, Se

All the sections are compulsory.
Section A contains sixteen questions,

mark cach, Section B contains five questions 0 :
questions éfthrec marks cach, Section D contains two casc study-based qL;estmns 0
each and Section E contains three long answer questions of five mmkg each. +estion in

5. There is no overall choice, However, an intema! r:hu::uicr: has hcen.pmv:d:ed lgm:]:;{;” o
Section B, one question in Section C, onc question 10 each CBQ in Scction ) a

questions in Section E. You must attempt only one of the choices In such questions.

6. Use of calculators is not allowed. .
7. You may use the following valucs of physical constants where ever necessary

(i) c=3x10°m/s

(i) me=9.1x107"kg

(i) e=16x10"7C

(iv) po=4nx107TmA™

(v h=663x10%]s ,

(vi) €o=8.854x10""C°N “Im N 1
(vii) Avogacro’s number = 6.023 x 10*° per gram mole

e e

twelve MCQ and four Assertion R:asnning:l based of |
{ two marks cach, Section C contains scven

SECTION-A

An electric dipole placed in a non-uniform electric field will experience
' (a) Only a force (b) only a torque

(c) both force and torque (d) neither force nor torque

/!/ A point P lies at a distance x from the midpoint of an clectric dipole on its axis. The
electric potential at point P is'proportional to

() 1/x? (b)1/x (c)1/x d)1/x'7

Two wires A and B, of the same material having length in the ratio 1:2 anfi dia'meter in
" (he ratio 2:3 are connected in series with a battery. The ratio of the potential difference

(Va / V) across the two wires respectively Is:

(a) 173 (b) 3/4 (c) 4/5 (d) 9/8
%A current of 0.8A flows in a conductor of 40 Q for Iminute, The heat produced in the

conductor will be

(a) 1445 (b) 1536 (c) 1569 (d) 1640

,Séf’//hn electron is projected with velocity V along the axis of a current carrying solenoid. 1
Which one of the following stalements 1s true?

ASS - X1
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. axis.
electron will be circular about the 87

Il be accelerated along the axis-

i clical. s T i
ctron will be h ' the same velocity V along the axi

(n) The path of the
(b) The clectron Wi
(c) The path of the clectror _
(d) The electron will continue to move Wi
6 the solenoid.
" A current carrying closed
placed in uniform magnetic
(a) will be more in the p
(b) is zero.

(c) is infinite.
(d) none of the above | |
,J:" The emf induced in a 10 H inductor in which current changes i'mm{;;xl::]nﬁﬁ in0.1s1s

(@) 10*V (b) 10°V () 10°V By 1
/yﬂ' A pure inductor of 318 mH and a pure resistor of 75 £2 are connected in series to an ac
source of S0 Hz. The voltage across 75 £ resistor is found to be 150 V. The source

voltage is
(a) 150V ) 175V (c)220V

ge in series LCR circuit at resonance

sof

g in morc than one planc when I

loop of an irregular shapc ijiu
field, the force acting on 1t

lane where its Jarger position is covered.

-y

(d) 250 V

—

‘_,/9./ The phase difference between the current and volta

is
(a) (b) n/2 (c) n/3 (d) zero
'ﬁﬁ’ E and B represents electric and magnetic fields of an electromagnetic wave respectively.
The dircction of propagation of the wave is along
; (2) E.B (b)E.E" f,g]_.ﬁ"xﬁ (d)ﬁxf
,‘9{’ A bio-convex lens of focal length fis cut into two identical plano-convex lenscs. The 1
focal length of each part will be
(a) T (b) 72 (c) 2f (d) 4f
“ IfK.E of free electron is doubled, its de Broglic wavelength will change by factor
(a) 1/¥2 (b) V2 (c) 112 : (d) 2
ASSERTION AND REASON BASED MCQs

Directions: In the following questions,
A statement of Assertion (A) is followed by a statement of Reason (R). Mark the

correct choice as.
(A) Both A and R are true and R is the correct explanation of A

(B) Both A and R are true but R is NOT the correct explanation of A

(C) Aistrue butR is false
(D) A is false and R is true OR Both A and R are false.

=

d;;f/ Asscrtion: A pure semiconductor has negative temperaturc coefTicient of resistance. 1
Reason: On raising the temperature, more charpe carriers are released, conductance

increases and resistance decreases.

/té Assertion: Nuclei having mass number about 60 are most stable, 1
Reason: When two or more light nuclei are combined into a heavier nucleus, then the

binding energy per nucleon will increase.

" Assertion: Total energy of an electron in a hydrogen atom is negative. 1
Reason: Elcctron is bounded to the nucleus.
6{ Assertion: Photoelectric effect demonstrates the wave nature of light. 1
Reason: The number of photoelectrons is proportional to the frequency of light.
SECTION-B
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. - . . be of side *
/L'-'t N be the number ol u]cCII’iﬂ I-Il:ld lines poing oul of an lI'I'I:I'I.j:,'ll‘ll'lrjﬂr 'I;-J‘:::'rn?r ::] LN 1
* encloses an isolated point charge 2q and Nz be the corresponding nuim

; ! *mdi ' . es an isolated point charge 3q. Calculate the
imaginary sphere of rdius ‘0 that enclos

ratio of N1/ Ns, OR

‘otir charges +q, -q, +q and -q arc 10 be arranged TEEP’-'-E““'}' :’:Jllztﬁiﬁﬁi‘:mﬂﬁ ofa
squarc A, B, Cand D of side ‘a’. Find the work required to put (08
: eme .
( {‘:;ﬂ 'Pl%: T:EELIG field of an electromagnetic wavce is_ represented as Ex
'% (i) In which dircction is the wave prup_ugutmg? -
(i) In which direction does the magnetic field oscillate!
(b) Write two characteristics of electromagnetic waves.

i i ted
% How would the angular width of central maximum of di ﬂ'rac_tml:l [;al!m;:- hlz EESEE; ,
when (i) width of the slit is decreased, and (it) monochromatic light 1s r€p

polychromatic light of smaller wavelength? J ustify your answer.

=Epsin (0t +kz). 2

level
giﬂ/Find the relation between the three wavelengths A, Az and A3 from the encrgy )
diagram shown below. .
w 11 I 1’ - B
111
X A

. Name the device which utilizes unilateral action of a p-n diode to convert ac into dc. 2
Y Draw the circuit diagram of a full wave rectifier.
SECTION-C

22. Two identical circular coils, P and Q each of radius R, carrying currents 1 A and V3 A 3
respectively, are placed concentrically and perpendicular to each other lying in the XY
and YZ plancs. Find the magnitude and direction of the net magnetic field at the center

ol the coils.

v\% Draw a diagram to show the magnetic field lines produced by two parallel straight wires 3
carrying currents in the same direction. Obtain an expression for the force per unit length
between these wires and hence define the S.1 unit of current.

jq. A device X is connected across an ac source of voltage V = Vp sin wt. The current 3
through X is given as [ = Ip sin (ot + n/2),

%dentify the device X and write the expression for its reactance.
t

low does Lhe reactance of the device X vary with frequency of the ac? Show this
variation graphically,,

(c) Draw the phasor diagram for the device X.

\J/’fﬂ]: primary coil of an ideal step-up transformer has 100 tums and transformation ratio

is also_100. The input voltage and power are respectively 220 V and 1100 W, Calculate 3
M Number of tumns in secondary,
.(»i/ Current in primary,
fijy Voltage across secondary,
(iv)  Current in secondary.
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fad

mm-apart are illuminated by
m away from the slits.

\'%" Young’s doubles slit experiment, the two slits 0.15
k fringe from the central

monoghromatic light of wavelength 450 nm. The screen m L.O
j Find the distance of the second (i) bright fringe, (11) dar

maximurm. ‘ N -
#ﬁ/ How will the fringe pattern change if the screen is moved away from lhf:_ slits?
threshold frequency of a metal Is vo.

Define the term ‘work function® of a metal. The _ ool
When the light of frequency 2vo is incident on the metal plate, the maximum velocity o
h

Clectrons emitted is vi. When the frequency of the incident radiation is increased to Svo,
‘ LE maximum velocity of electrons emitted is v2. Find the ratio of vi to v2.
raw a plot of the binding energy per nucleon as a function of mass number fora large 3

Mumber of nuclei, 2 < A < 240. How do you explain the constancy of binding energy
PEr nucleon in the range 30 < A < 170 using the property that nuclear force 1s short-
ranged?
OR
(a) Using Bohr's second postulate of quantization of orbital angular momentum show
that the circumference of the electronic in the n™ orbital state in hydrogen atom inn

times the de Broglic wavelength associate with it.

(b) The clectron in hydrogen atom is initially in the third exited state. What is the
maximum number of spectral lincs which can be emitted when it finally moves to the

ground state?

SECTION-D
29/ : Casc Study Based Questions
. A tclescope is an optical device used for observing celestial objects. Its object is at 4

infinity. It forms imagc at infinity or at lcast distancc of distinct vision depending on its
adjustments, which can be done by rack and pinion arrangement. Celestial objects are

generally viewed during night.
: Can a telescope produce image of size larger than that of object?
(a) Yes, it can produce only lincar magnification.

(b) Yes, it can produce both lincar and angular magnification.
(c) No, it can't produce both kind of magnification.

(d) No, it can produce only angular magnification.
ﬁ/ The aperture of objective of telescope is large to
(a) Increase magnification

(b) Decrcase magnification |
(c) Increase brightness and resolution of image

(d) Increasc the size of telescope
If the focal lengths of objective lens and eyepicee arc 120 em and 5 am
cly, then in normal adjustment, the length of the telescope will be

(a) 125 cm (c)115m

(b) 24 cm . (d) 12625 cm .
% In (iii) part, if the final image is seen at least distance of distinct of distinct

vision, the tube length will be

(a) 125cm

(b) 115cm

/( respectiv

(c) 124.25 cm
(d) 126.25 cm

OR

An astronomical telescope of ten-fold angular magnification has 2 length of

(iv) old :
44 cm. The focal length of the object 1s
(a) 4cm (c)44 cm
(b) 40 cm (d) 440 cm
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e .
P‘:} / There are differcny techniques of fabrication of p-n junction. In onc such technique, .
called junction techniques, an aluminium film is kept on the wafer of n-type i

semiconductor and the combination is then heated to n high Iumpt:_mturt‘ (about GU'D C‘].
Asa result, aluminium lused into silicon and produces p-type semiconductor and in thijs
Wy p-n junction is formed. . |
{-ir.;’fj When a p-in junction is reverse biased, then how does the height of potentjy)
1 barricr chanpe?

(a) No current {lows

(1) The depletion region is ‘rcd_uccd

(¢) Ueight of potentinl barricr Is Elt::rcnscd

() Height of potential barrier 18 mr:rf:nsc(! |

The causc of poténtial barrier in p-n junction i

() Depletion of positive charge near the junction

(b) Concentration of negative charges near the junction _ _

(c) Concentration-of positive and negative charges near the junction

(d) Depletion of negative charges near the junction

ﬁ The circuit has two oppositely connected ideal diodes in parallel. What is the
current flowing in the circuit?

[

2Q K}
D,
» AAAA
Dy IQ
40 1" 12 v
(a) 1.17 A (©)2.0 A
b) 1.71 A ' (d)3.0 A

' Carbon, germanium, and silicon all are fourteenth group elements.
(a) C and Ge are semiconductors.

(b) C and Si are semiconductors.
(c) All C, Si and Ge are semiconductors.
(d) Si and Ge are semiconductors.

OR
(iv)  When a p-n junction is forward biased, then
(2) Only diffusion current flows.

(b) Both diffusion current and drift ¢ SR s
drift current. urrent flow but diffusion is more than

(c) Only drift current flows.

(d) Both diffusion and drift current flow but dri )
diffusion current. drift current exceeds the

: SECTION-E
%ﬁatc Gauss® law. Using this law, obtain the cxpression for the electric

n infinitely long straight conductor of Jine d field dye 5
‘_ﬁvim AB of length L has ar charge density A.

lI &

Find the expression for the electric flux through the surface
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OR

da)'ﬁ:rivc the expression for the energy stored in 2 parﬂ["fil P:ﬂft_lﬂcl‘ilﬂpﬂﬂﬂﬂf- Hence,
obtain the expression for the encrgy density of the electr! . ﬂflditlcq:trh:

(b) The two plates of 2 parallel capacitor arc 4 mm apﬂ{T- Asla 1 e
constant 3 and thickness 3 mm is introduced between thc_p]ﬂtcs with 1ts aces
parallel to them. The distance between the plates 15 SO ndjl_.lstcd that [hF capacity
of the capacitor becomes 2/3" of its original value, What IS the new distance

\:‘é% between the plates?

State the two Kirchhoff's laws in electricity and mention their significance. 5
¢ reading of an ideal ammeter, in the circuit shown below, equals (1) [ when

key K, is closed but key K2 is open, (ii) /2 when both keys K; and Kz are closed.
Find the l:xprcssi_nn for the resistance of X in terms of the resistance R and S.

+K1
LR
+| A o=
II SRS C

OR

(a) Decfine electromotive force. Write four differences between emf and terminal
potential.

/ (b) Deduce the equivalent emf and resistance in parallel combination of three cells.

(a) Draw a ray diagram to show the working of a compound microscope. Deduce an 5
expression for the total magnification when the final image is formed at the near point.

(b) In a compound microscope, an object is placed at a distance of 1.5 cm from the
objective piece of focal length 1.25 cm. If the eyepiece has a focal length of 5 cm and
the final image is formed at the near point, estimate the magnifying power of the
microscope. '

OR

] A point object is placed on the principal axis of a convex spherical surface of radius

of curvature R, which separates the two media of refractive indices n; and n2 (n; <

nz). Draw the ray diagram and deduce the relation between the object distance (u),

image distance (v) and the radius of curvature (R) for refraction to take place at the
nvex spherical surface from rarer to denser medium.

A converging lens has a focal length of 20 cm in air. It is made of a material of

refractive index 1.6. If it is immersed in a liquid of refraction index 1.3, find its new
~ focal length

LY
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