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General Instructions :

Read the following instructions very carefully and follow them :

1)
(i)
(iii)
(iv)
()
V)
(vii)

This question paper contains 33 questions. All questions are
compulsory.

Question paper is divided into FIVE sections — Sections A, B, C, D
and E.

In Section A : Question numbers 1 to 16 are Multiple Choice (MCQ) type
questions. Each question carries 1 mark.

In Section B : Question numbers 17 to 21 are Very Short Answer (VSA)
type questions. Each question carries 2 marks.

In Section C : Question numbers 22 to 28 are Short Answer (SA) type
questions. Each question carries 3 marks.

In Section D : Question numbers 29 & 30 are Case Study-Based
questions. Each question carries 4 marks.

In Section E : Question numbers 31 to 33 are Long Answer (LA) type
questions. Each question carries § marks.

(viit) There is no overall choice given in the question paper. However, an internal

(ix)
(x)

~55/1/1~ {}

choice has been provided in few questions in all the Sections except
Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x10%m/s

h=6.63x103*J s

e=1.6x1019C

Ho=4mx 1077 T m A~

gy =8.8564 x 10712 C2 N1 m2

1
e =9x 109N m2 C2

Mass of electron (m,) = 9.1 x 10731 kg

Mass of neutron = 1.675 X 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 10723 J K1
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SECTION - A

1. In a region, the electric potential varies as V = 10 — 50x, where V 1is in

volts and x in meters. The electric field in the region is : 1

(A) 10 N/C along +x
(B) 10 N/C along —x
(C) 50 N/C along +x
(D) 50 N/C along —x

2. A conducting wire connects two charged metallic spheres A and B of radii

r,; and r, respectively. The distance between the spheres is very large

compared to their radii. The ratio of electric fields, (E,/Ep) at the surfaces

of spheres A and B will be 1
1 )
@ o ®
2 2
r, ry
© — D) —
Iy ry

3. A long straight wire of circular cross-section (radius a) carries a steady
current I. The current is uniformly distributed across this cross-section.

The magnitude of the magnetic field produced at a point at a distance

(a/2) from the axis of the wire will be 1
A 7Z B H—OI
(&) Zero B o
ol ol
© 4na (D) 67a
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(A) 1nm3¥ 103 nm (B) 400 nm ¥ 1 nm

(C) 1mm¥ 700 nm D) 0.1 m¥1mm
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4. The shape of the interference fringes in Young’s double-slit experiment,

when the distance between the slit and the screen is very large as

compared to the slit-separation, is nearly 1
(A) straight (B) parabolic
(C) circular (D) hyperbolic

5. An electromagnetic wave passes from vacuum into a dielectric medium
with relative electrical permittivity (3/2) and relative magnetic

permeability (8/3). Then, its 1
(A) wavelength is doubled and frequency remains unchanged.

(B) wavelength is doubled and frequency is halved.

(C) wavelength is halved and frequency remains unchanged.

(D) wavelength and frequency both will remain unchanged.

6. In a series LCR circuit, the voltage across the resistor, capacitor and

inductor is 10 V each. If the capacitor is short circuited, the voltage across

the inductor will be 1
A) 10V B) 5/2V

5
(C) NG v D) 102V

7. Electromagnetic waves used in a diagnostic tool in medicine have a

wavelength range 1
(A) 1nmto 103 nm (B) 400 nm to 1 nm
(C) 1 mm to 700 nm (D) 0.1mtolmm
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Pl PZ Pl PZ
© 3@, +p, D) 4@, +Pp
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8. The ‘distance of closest approach’ of an alpha-particle is ‘d’ when it moves

with a velocity v head-on towards the target nucleus. If the velocity of

alpha particle is halved, the new ‘distance of closest approach’ will be — 1
d

A 5 B) 2d
d

© 5 D) 4d

9. A concave lens of focal length 10 ¢cm is cut into two identical plano-concave

lenses. The focal length of each lens will be 1
(A) 20 cm (B) 30cm
(C) 40 cm (D) 5cm

10. Four independent waves are expressed as 1
(i) y;=A;sinot (i) yy,=Aysin2 ot
(ii1) ys;=Agcos ot (@v) y,=A,sin (ot + /3)

The interference between two of these waves is possible in
(A) (1) and (111) only (B) (i11) and (iv) only
(C) (1), (111) and (1v) only (D) All of them

11. Two heaters rated as (P, V) and (P,, V) are connected in series across a dc

source of g volt. The power consumed by the combination will be — 1
P, +P,
@A) P, +Py B) 2
©) P, Py D) P, Py
2(P, +P,) 4(P, +P,)
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12. In an unbiased p-n junction, at equilibrium, which of the following

statements 1s true ? 1

(A) Diffusion current is zero but drift current exists.
(B) Diffusion current exists but drift current is zero.
(C) Diffusion and drift currents are equal and opposite.

(D) Both the diffusion and drift currents exist but are unequal.

For question number 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the options (A), (B), (C) and (D) as given
below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 1s not the
correct explanation of the Assertion (A).

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

(D) Both Assertion (A) and Reason (R) are false.

13. Assertion (A) : All atoms have a net magnetic moment. 1

Reason (R) : A current loop does not always behave as a magnetic dipole.

14. Assertion (A) : If accelerated electrons are passed through a narrow slit,
a diffraction pattern is observed. 1

Reason (R) : Electrons behave as both particles and waves.

15. Reason (A) : The mass of a nucleus is less than the sum of the masses of
the constituent nucleons. 1
Reason (R): Energy is absorbed when the nucleons are bound together to
form a nucleus.

16. Reason (A): In Bohr model of hydrogen atom, the energy levels are
discrete and quantised. 1
Reason (R): In a hydrogen atom, the electrostatic force on the electron
provides the necessary centripetal force to it to revolve
around the nucleus.
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SECTION - B

17. In a photoelectric experiment, the emitter plate is irradiated with
radiation of 200 nm. The photocurrent becomes zero when the collector
plate potential is — 0.80 V. Calculate the work function (in eV) of the

emitter. 2

18. (a) A beam of light consisting of two wavelengths 400 nm and 600 nm is
used to illuminate a single slit of width 1 mm. Find the least
distance of the point from the central maximum where the dark
fringes due to both wavelengths coincide on the screen placed 1.5 m
from the slit. 2

OR

(b) In a Young’s double-slit experimental set-up with slit separation
0.6 mm a beam of light consisting of two wavelengths 440 nm and
660 nm is used to obtain interference pattern on a screen kept 1.5 m
in front of the slits. Find the least distance of the point from the
central maximum where the bright fringes due to both the

wavelengths coincide.

19. A wire of length L is bent round into (i) a square coil having N turns and
(i1) a circular coil having N turns. The coil in both cases is free to turn
about a vertical axis coinciding with the plane of the coil, in a uniform,
horizontal magnetic field and carry the same currents. Find the ratio of
the maximum value of the torque acting on the square coil to that on the

circular coil. 2

20. What is the order of magnitude of drift velocity of electrons in a conductor ?
Deduce the relation between the current flowing through a conductor and

drift velocity of electrons in it. 2

21. Draw the plot of potential energy of a pair of nucleons as a function of
their separation. Write two important conclusions that can be drawn from
this plot. 2

~55/1/1~ {3 WAMWAWAWAAWMAAAAA 13 . P.T.O.



Qug - T

22. (a) TSH % W HT IUANT Heh THEHH &Y T IR IAd fodr i Teh Trad,
el 3M1e o ST foret feig ox dga &= o forq =stes FrrTfia s |

(b) I Torme, weel! @Hae e foFH & Toish 7T 48 3TEw 9 o & 91 H T g
fehe 3t TaT Wl 8 | 37 3fiel & (1) 37t 31 (ii) ame foreft foig w72 Sega &=
HAAFE ?

JAYAT
(a) SEITIA Tq h e hl ¥ i i |
(b) ot T gIq U SiRieei o "eaeh #1 foig A T B % o= qed SRrig 1 HIT |

23.  C 9TidT o Teh THIA Wi HUTIE 6l wiel o s Teh WAgd1d ufgeht offfl 8 | T seli
ol o o= et 38 V diee & favaiar des 3afRd foran SIaT 2 | 38 aTe st &1 gen
forn S 8 | 39 wfe wregd ufeesht w1 denfa @ srer feret forn ste ar frefefaa
T RIT IS 9T ?

(a) TYIE s g1t ™

(b) TuThE # FERa S |

(c) TUTE il wiel & s favaat ©

IUFerd Sk TR o FoTw 370 ST % |melq § b AT |

~55/1/1~ {3 WAMWAWAWAAWMAAAAA 14 .



SECTION - C

22. (a) Using Gauss’s law, deduce an experession for electric field at a point

due to a uniformly charged infinite plane thin sheet.

(b) Two large thin plane sheets, each having surface charge density o,
are held close and parallel to each other in air. What is the net
electric field at a point (1) inside and (i1) outside, the sheets ?

OR

(a) Obtain the condition of balance of a Wheatstone bridge.

(b) Find net resistance of the network of resistors connected between A
and B, as shown in figure.

R
A A A
2R O R R N 3R
—AMAA———AAM— A ——AMA——AAA—e
A M R P B
M
R
23. A parallel plate capacitor of capacitance C has a dielectric slab between

its plates. It is charged to a potential difference V by connecting it across a

battery. The battery is then disconnected. If the dielectric slab is now

withdrawn from the capacitor, how will the following be affected ? 3

(a) Capacitance of the capacitor,
(b) Energy stored in the capacitor, and
(¢) The potential difference between the plates of the capacitor.

Justify your answer in each case.
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24. Figure shows a narrow beam of electrons entering with a velocity of

3 x 107 m/s, symmetrically through the space between two parallel

horizontal plates P, P1’ and P, P2’ kept 2 cm apart.

i | P,
If each plate i1s 3 cm long, calculate the potential difference V applied
between the plates so that the beam just strikes the end Pzr.

25.

An ac voltage V, = 12 sin (100 nt)V is applied between points A and B in a

network of two ideal diodes and three resistors as shown in figure.

During the positive half-cycle of the input voltage V. supplied to the

i
network. 3
(a) Identify which of the two diodes will conduct and why ?

(b) Redraw an equivalent circuit diagram to show the flow of current.

(c) Calculate the output voltage drops V|, across the three resistors when

the input voltage attains its peak value.

26. Briefly explain the two important processes that occur during the
formation of a p-n junction. 3
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27. (a) Draw the ray diagram to show the image formation by a refracting
telescope and write the expression for angular magnification for the

telescope in normal adjustment.

(b) Give two reasons to explain why a reflecting telescope is preferred

over a refracting telescope. 3

28. (a) State the two conditions under which total internal reflection occurs. 3

(b)

A transparent container contains layers of three immiscible

. e 3 2
transparent liquids A, B and C of refractive indices n, D andgn,

respectively. A laser beam is incident at the interface between A and

B at an angle 6 as shown in figure. Prove that the beam does not enter

region C at all for sin 6 > 3

SECTION -D

29. A galvanometer is used to detect or/and measure small currents in an
electrical circuit. It essentially works on the fact that a current-carrying
coil experiences a deflecting torque when placed in a magnetic field. This
deflection in the coil can be measured and it is related to the current
flowing in the coil, the number of turns in the coil, area of the coil and the
magnetic field. A hair spring attached to the coil provides a counter torque
and helps in measuring the deflection. A galvanometer can be converted
to an ammeter or a voltmeter of desired range by using suitable

resistances. 4
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(I) The torque on the coil remains constant irrespective of the coil’s

orientation during rotation due to

(A) wuse of soft iron core which increases the magnetic field.
(B) radial magnetic field

(C) hair spring which provides the counter torque

(D) eddy current in the iron core which causes damping.

(II) The best way to increase current sensitivity of a galvanometer is by
(A) 1increasing number of turns of the coil
(B) increasing area of coil and magnitic field strength
(C) decreasing area of coil and magnetic field strength

(D) 1increasing torsional constant of the hair spring

(IIT) A moving coil galvanometer has a coil with area of cross-section

4.0 x 103 m? and number of turns 50. The coil is rotating in a

magnetic field of 0.25 T. The torque acting on the coil when a current

of 5 A passes through it is
(A) 1.0Nm (B) 2.0Nm

(C) 050 Nm (D) 025Nm

OR
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A galvanometer coil has a resistance of 15 Q and the meter shows
full scale deflection for a current of 3 mA. The value of resistance
required to convert it into a voltmeter of range (0 — 12 V) is

(A) 40150 (B) 39850
(C) 415Q (D) 385Q

(IV) A galvanometer with coil of resistance 20 Q shows full scale
deflection for a current of 5 mA. To convert it into an ammeter of
range (0 — 10 A), a resistance of

(A) 0.05 Q should be connected in series with it.
(B) 0.05 Q should be connected in parallel with it.
(C) 0.01 Q should be connected in parallel with it.
(D) 0.01 Q should be connected in series with it.

30. A researcher performs an experiment on photo-electric effect using two
metals A and B with unknown work functions. She illuminates the
surfaces of A and B with monochromatic radiation of various frequencies
and records the value of corrosponding stopping potentials (V). The graph

shows the variation of stopping potential (V) with the frequency of

incident radiation (v) for metals A and B. 4
VS 3
A
B

:,/""1,’1"'3 v>
it/

| /

4
Vg Il’
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Answer the following questions :

(I) From the graph, the work functions of A and B are (h is Planck’s

constant and e value of charge on an electron)

(A) v, andv, (B) V,andV,
hv, hv,
(C) hv, and hv, (D) o and o

(II) For radiation of frequency v > v, incident on the surfaces of A and B,

the maximum Kkinetic energy of ejected electron is

(A) greater for metal A because it has a smaller work function.
(B) greater for metal B because it has a larger work function.

(C) greater for metal B because it has higher threshold frequency.

(D) the same for both metal A and metal B because it is

independent of work functions of metals.

(IIT) If the intensity of the incident radiation for both metals A and B, is

doubled keeping its frequency constant, then

(A) the slope of the parallel lines will increase.

(B) the slope of the parallel lines will decrease.

(C) the threshold frequencies for both A and B will decrease.

(D) the slope of the parallel lines will not change but more electrons

will be emitted per second.
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(IV) The threshold frequency for a metal surface is v,. If the radiation of
frequency 3v, illuminates the surface, the maximum kinetic energy

(KE) of photoelectrons is E;. If the frequency were increased to 6v,

E
the maximum KE of the photoelectrons becomes E,. Then (E_lj equals
2

A) 1/3 (B) 1/2
©) 2/5 (D) 3/4
OR

Let m be the slope of the graph line for metal B. If e is the value of

electron charge, then Planck’s constant ‘h’ is given by

1

(A) me B) —
© o O
SECTION - E

31. (a) An electric dipole consists of two point charges q and —q separated

by a distance 2a. Derive an expression for the electric field ﬁ due to
this dipole at a point distant r from the centre of the dipole on the
equatorial plane. Write the expression for the electric field at a far

off point, i.e. r >> a.

(b) A dipole is placed in x-y plane such that charges q and —q are located

at x = a and x = b respectively. There exists an electric field

N
E) = 27 C in the region. Calculate the force F and torque T
experienced by the dipole. 5
OR
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(a)

(b)

32. (a)

(b)

(a)

(b)

33. (a)

(b)
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(@) Two cells of emf E; and E, with internal resistances r; and r,

respectively, are connected in parallel by connecting their positive
terminals together and negative terminals together. Deduce an
expression for equivalent emf and equivalent internal resistance of

the combination.

(b) A parallel combination, as stated in (a) above, of two cells of emfs E
and 3E and internal resistances R each 1s connected across a

resistance 2R. Find the current that flows through resistance 2R.

32. (a) Using the relation for refraction at a curved spherical surface, derive

the expression for lens maker’s formula. 5
(b) Three lenses L;, L, and Lg, each of focal length 40 cm, are placed

coaxially. The distance between L, and L, and between L, and L, are

120 cm and 20 cm respectively. An object is kept at a distance of 80

cm to the left of lens L.

Find the distance of the final image formed from the object.

OR

(a) Draw a ray diagram to show the image formation by a concave
mirror when the object is kept between its focus and the centre of

curvature. Using this diagram, derive the mirror formula.

(b) A concave mirror produces a two times magnified virtual image of an
object kept 10 cm in front of it. Calculate the focal length of the

mirror.

33. (a) State Faraday’s law of electromagnetic induction. 5

(b) Derive an expression for the self-inductance of an air-filled long

solenoid of length / and cross-sectional area A having N turns.
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(¢) A conducting rod of length 50 ¢cm, with one end pivoted, is rotated
with angular speed of 60 rpm in a uniform magnetic field of 4.0 mT
directed perpendicular to the plane of rotation of rod. Find the emf

induced in the rod.
OR

(a) Draw a labelled diagram of a step-up transformer. State the
principle on which it works and obtain the ratio of secondary voltage
to primary voltage in terms of number of turns and currents in the

two coils.

(b) The ratio of the number of turns in the primary to the secondary of
an 1deal transformer 1s 1 : 5. If 5 k€W power at 200 V is supplied to
the primary, find

(1) current in the primary, and

(11) output voltage.
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No marks to be deducted for the cumulative effect of an error. It should be
penalized only once.

11

A full scale of marks 0 to 70 (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the
answer deserves it.

12

Every examiner has to necessarily do evaluation work for full working hours i.e., 8
hours every day and evaluate 20 answer books per day in main subjects and 25
answer books per day in other subjects (Details are given in Spot Guidelines).This
is in view of the reduced syllabus and number of questions in question paper.

13

Ensure that you do not make the following common types of errors committed by
the Examiner in the past :-

e Answers marked as correct, but marks not awarded. (Ensure that the right tick
mark is correctly and clearly indicated. It should merely be a line. Same is with
the X for incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks
awarded.

14

While evaluating the answer books if the answer is found to be totally incorrect, it
should be marked as cross (X) and awarded zero (0) Marks.

15

The Examiners should acquaint themselves with the guidelines given in the
“Guidelines for Spot Evaluation” before starting the actual evaluation.

16

The candidates are entitled to obtain photocopy of the Answer Book on request on
payment of the prescribed processing fee. All Examiners/Additional Head
Examiners/Head Examiners are once again reminded that they must ensure that
evaluation is carried out strictly as per value points for each answer as given in the
Marking Scheme.

17

If a candidate attempts both alternatives/options in a question where only one
option/ alternative is required to be attempted, the Evaluator shall award
marks in both the options. The system will take the higher of two scores and
disregard the other response.

18

In a question having two options/alternatives, if a candidate has attempted
only one, then the evaluator shall mark “NA” (Not attempted) against the
option that has not been attempted by the candidate.

Important Note

In questions provided with choice, main part of the question has been
indicated with "OR" against the question number in OSM whereas in
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MARKING SCHEME: PHYSICS (042)

Session: 2025-26

Code: 55/1 /1

VALUE POINTS/EXPECTED ANSWERS

Marks

Total
Marks

SECTION - A

(C) 50 N/C along + x

BN |

(B) 2
T,

Mol
() Ll
© 4na

(A) Straight

(C) wavelength is halved and frequency remains unchanged.

(B)5V2V

(A) Inm to 10~°nm

(D) 4d

(A)20 cm

(C) (i), (iii) and (iv) only

D OO | O\ |

-

PE,
RN

12

(C) Diffusion and drift currents are equal and opposite

13

(D) Both Assertion (A) and (R) Reason are false

14

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct

explanation of the Assertion (A).

15

(C) Assertion (A) is true, but reason (R) is false.

16

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct

explanation of the Assertion (A)

SECTION - B

17

Calculating the work function (in eV)

hV = ¢() 53 KEmax
he
n =¢,+eV,

b, =7_CV0
0, = 6.63x10**x3x10°
* 1 1.6x107"° x200x10°°

¢, =5.4eV

- 0.80} eV

18

Finding least distance

(a)
At the point of coincidence for dark fringes.

dsin@=ni, =(n+1)A,
nx600 = (n+1)x400
n=2
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Position of dark fringe from the central maxima

(n+Dr,D )
=5
_ 3x400x107° x1.5
1x107 v,
y=1.8mm
Alternatively:
_nA,D
d
~2x600x107x1.5
1x107
y=1.8mm
OR
® Finding the least distance
(At the point of coincidence for bright fringes
nk,D (n+DAD
d  d Va
nx660 = (n+1)x440
n=2 A
Position of bright fringe from the central maxima
_nA,D
d v
_ 2x660x107x1.5
0.6x107°
y=3.3mm v
Alternatively:
_(n+DHAD
Y4
y=3.3 mm
19. ]
® Finding the ratio of maximum value of torque
1
Side of square a=Land radius of circular coil r =L &
4N 2n
T = NIBA
T, _ NIBA,
1, NIBA, Ya
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® Plotting the graph for potential energy of a pair of nucleons as the function
of their separation. 1
® Writing two important conclusions. Yoty

® Graph

A&/

T

Potential energy (MeV)

r(fim)

T Ay
T A
2 2
o (L/4N)
T L _\%
? () %
T _ T
T, 4
20. . . . . i
® Writing the order of Magnitude of drift velocity Ya
® Deducing the relation between current flowing through a conductor and drift
velocity. L
2
® Magnitude of drift velocity in conductor is of the order of a few mm/s Vs
+———— AXx=pAt————»
Chud E :
e— * - !
A
* For n number of free electrons per unit volume in a conductor of cross section
area A, the total charge transported across the area in time At is
Q =- ne AvgAt A
As electron moves in a direction opposite to that of electric field
I At=ne A vq At 2
I= neAv
¢ Y
21.
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® Important conclusions
(i) Potential energy is minimum at a distance 1, of about 0.8 fm

VotV
(ii) Force is attractive for distances larger than 0.8 fm. e
(iii) Force is repulsive for distances smaller than 0.8 fm
[Any two conclusions]
SECTION -C
22
(a) Deducing an expression for electric field at point due to the uniformly
charged infinite plane thin sheet. 2
(b) Writing the net electric field due to two thin sheets.
(i) Inside %2
(ii) Outside Y
Surface
z  charge densityo
(a) /
Yy
E i
1 Qe X Ya
—X—M—x—>
As seen from the figure, only the two faces 1 and 2 will contribute to the flux.
Therefore, flux EAS through both the surfaces are equal and add up. l
Therefore, net flux through the Gaussian surface is 2 EA. The charge enclosed by Va
the close surface is o A.
Ak =T A
8(!
s @ A
E=—mn
2¢, %
(b)
o
WM& (1) Tnaide (it) Oubzide
(i) E, =0 v
c
ii) E,=—
( ) out 8" l/2
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OR
(a) Obtaining the Condition for balanced Wheatstone bridge. 2
(b) Finding the net resistance of the given network. 1

(a)

23
By using Kirchhoff’s rule to closed loops ADBA and CBDC. The first loop gives
-IR,+0+LR, =0 ---------- (1) Ve =V, 1,=0] "
Second loop gives :
LR, +0-LR,=0
Ig =0, hence
I,=I, and I, =1,
LR,-IR;=0  -------—-- (2)
From equations (1) and (2) Va
Hence& = R
R, R,
’ )
R
(b)
2R oR | R N SR
MR | P l B
R
Due to balanced Wheatstone bridge
Ryv=R
Total resistance across AB A
Rs =Ry +Ry+Ryy
R, =2R+R+3R
R,; =6R Q 2
Effect and justification of
23 (a) Capacitance of the capacitor Vot
(b) Energy stored in the capacitor Vot
(c) The potential difference between the plates of the capacitor. Y2+ '
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(a) C= Kﬁ Capacitance of capacitor with dielectric slab

d %
C'= E‘AA Capacitance of a capacitor without dielectric slab
, C . 1
E'= E (Capacitance decreases) )
(b) As charge Q is constant
u-< %
2C
= % =KU (Energy stored in the capacitor increases) 1,
(c) V= % V2
V'= % =KV (Potential difference between the plates increases) &
24
Calculating the applied potential difference between the plates. 3
Since a =£ = av, v,
m mL 2
X
t= u— A
_1(qV ) x 3
s 2 [ mL )[ u, J Y
Ve 2ymLu,’ 7
ex’
L 2XIX102 9. 1x10° <2107 (3x107) %
- 1.6x10"° x(3x1072)? v,
V =2275Volt
2 (a) Identifying the diode which conducts and justification. Y
(b) Redrawing the equivalent circuit. 1
(c) Calculating the output voltage drop across the three resistors. 14
(a) Diode Dz is in forward bias and it conducts. Y

(b) | r_ﬁf

Vi P
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(c) Voltage drop across RP, PB and RB is

Vip =4V , Vp =8V, Vi =12V VotVatls
Alternatively:
If the student considers positive AC cycle reaching diode D
(a) Diode D; is in forward bias and it conducts.
(b)
T ""L
. vy
~ — Lho
Vi ‘P [ \ - \<\/’&
/m“_"z,\,\ //{’:‘ ':T\ -
LT
(€) V3 =12V,V,, =3V, V,, =9V
26

Explaining the two important process that occurs during formation of p-n

junction. 12+ 1%
Two important processes are in the formation of p-n junction.
(i) Diffusion 2
(ii) Drift )
Diffusion:
During the formation of p-n junction, due to concentration gradient across p- and n-
sides, holes diffuse from p-side to n-side (p — n) and electrons diffuse from n-side

1
to p-side (n— p). This motion of charge carriers give rise to diffusion current
across the junction.
Drift:
Due to the positive space charge region on n-side of the junction and negative
space charge region on p-side of the junction, an electric field directed from 1
positive charge towards negative charge develops. Due to this field an electron on
p-side of junction moves to n-side and a hole on n-side of the junction moves to p-
side. The motion of charge carriers due to the electric field is called drift and
constitutes drift current.
27 (a) eDrawing the ray diagram for image formation by refracting telescope 1%
eExpression for angular magnification. 72
(b) Two reasons 1
Page 7 of 17

HOME

HOME

HOME



28.

(a) Objective ¢ Ja | Eyepiece
W—fe)
i [ / \
T BBl
N N X
w -
L ¥
v '
v
£ =
=2
(b) ¢
Reasons:

(i) No Chromatic aberration

(ii) Less mechanical support is required to install it.
(iii) Image formed is brighter and clear.
(iv) Cost efficient.

(v) No / less Spherical aberration

[Any two reasons]

1%

t'h

HOME

(a) Two Conditions for total internal reflection

Ve
(b) Proving that beam does not enter into region C at all for sin > ; 2
(a) (i) Light must travel from denser medium to rarer medium.
(ii) Angle of incidence must be greater than Critical angle.
i>ic
(b)

For refraction at AB interface
sin@ 3n/4
sin 6, n

sinf = 3sin 6,
4

HOME
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For refraction at BC interface

sin®, _2n/3
sint  3n/4
sin 0, =§sinr ------------------------ 2) V2
From equations (1) and (2)
Esin O=sinr 7
2
for sin@ = =
3
sinr=1i.e r=90" v
Ray grazes the surface
Hence for sin® 2% does not enter the region C at all
SECTION-D
29 (1) (B) radial magnetic field 1
(IT) (A) increasing number of turns of the coil |
(I11) (D) 0.25 Nm 1
OR
(B) 3985Q
(IV) (C) 0.01 Q@ should be connected in parallel with it. 1
30 (D (C) hv,and hv, 1
(IT) (A) greater for metal A because it has a smaller work function. 1
(11I) (D) the slope of the parallel lines will not change but more electrons will be 1
emitted per second. ]
2
(IV) (©) 3
OR
(A) me
SECTION - E
31. —
(a)e Deriving an expression for the electric field E due to a dipole at a point on
the equatorial plane. 2
«Writing the expression for electric field at a far off point. Ya
(b) Calculating the force and torque. 2
?;é = ~\<_.'—> Ya
The magnitude of the electric fields due to the two charges + q and — q are given
by
q 1
Y

E+q 4"80 (r2+az)
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The components normal to the dipole axis cancel away. The components along the
dipole axis add up. The Total electric field is opposite to p.

E= -(Em+Eq)cose(f>)
1 2qa
4ne, (rz+az)3/z
At large distance r >>a
—~  2qa -
E=
4ne,r

E-- ;

(b)

Net force =[+q.2§ - q.2€]
=0N

Torque T= f)x E
= p (—;) x 21
=0
Alternatively:
t=pEsin0
Angle between p and Eisn

-0
OR ©

(a) Deriving the expression for

« Equivalent e.m.f 2
« Equivalent internal resistance 1
(b) Finding the current through resistance 2R. 2

(a) g 0
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Let I) and I» are the currents leaving from the positive electrodes of the cells & and
&, respectively, Hence I=1, +1,

Potential difference across the terminals of cell ¢ is

V=¢-1Iy

Potential difference across the terminals of cell &, is
V=¢,-1r,
I=I+1,
[287V &V

[gl 67] [l 1)
I=| =+—=|-v|—+—
L 5 L 5

VL L { L
I+, L+,

V=¢_-Ir

q eq

&n, + &yt
L+

_|_hh
I, =
L+

(b)

2R

Equivalent emf

_ELTEN
U gy
_ ExR+3ExR
" R+R
_4FR
“” 2R
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E,=2E
Equivalent resistance v
&
T+
RR
T =
“ R+R
LR
eq 2 I/
2
I= Ea
2R+ .
2
I 4E A Ya
5R
32
(a) Deriving the expression for lens maker’s formula. 3
(b) Finding the distance of the final image from the object. 2
(a)
1
e M -
Tu —_—S,
The first refracting surface forms the image of the object O at I,
For refraction from first interface ABC
n, n, n,-n
e S — 1 v,
OB BI, BC, M ’
Similarly for refraction from second interface ADC. The image I, acts as a virtual
object for the second surface ADC
n, n, n,—-n
N +_| =% =L eicamssas 2
DI, DI DC, & %
For thin lens BI, = DI,
By adding equation (1) and (2)
LIS .
OB DI E BC, DC,
1
Mo (ny-n)) 1_1 v
u v . R, R,

L el D gl
v u (n R, R,

If object is kept at %, image will form at focus hence
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Gocm ‘l2ecm 20cm

v, 80
v, =80cm
Forlens L,
u, =120-80
u, =40cm

I 1 1

0 v, 40
—=0

V2

V, =00
Forlens L,
u, =0

A1

1
40 v, ®©
vy;=40cm

Distance between final image and object
= 80+120+20+40
=260 cm

Alternatively: M

" L
' v
[ —

800m —gocm qocm 20cm  qoam
J—— ']

l 260cm
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OR
(a) eDrawing ray diagram 1
eDeriving of mirror formula 2
(b) Calculating the focal length of mirror 2

(a)

ABAPand AB'A'P are similar then
BA AP
B'A' A'P
*"BA=MN
AMNF and AB'A'F are similar then
MN _ NF
B'A'" A'F
ﬂ=£=E (N is very close to P and BA=MN)  -----—- (2)
B'A'" A'F A'F
From equation (1) and (2)
AP _ PF
A'P A'F
—u _ —f

—v  —v+f
—uv+uf =—vf

1 41 1
f v u

Note: Award full marks if student derives mirror formula by using any other justified
method

(b) m=—%
u

m=2
wv==2u=>v=-2(-10)=20cm
11

1
—=—4—
f v u

)
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33

[

(a) Stating Faraday’s law
(b) Deriving of Expression for self-inductance.
(c) Finding the induced e.m.f

(IS S )

(a) The magnitude of the induced e.m.f in a circuit is equal to the time rate of
change of magnetic flux through the circuit.

Alternatively:

_d¢y

dt
(b) Magnetic field due to current carrying long solenoid of length / area of cross
section A having n turns per unit length is B =y nl

Total magnetic flux linked with the solenoid is
Ney, = (nl)(pynl )(A)
=pn Al
Where #n/ is total number of turns. Thus

.~.Self inductance of the solenoid
Noy
I
L=pn*Al
Note: Award full marks for any other correct alternative method

L=

(c) Induced e.m.f
alelzw
2
1 3 23?2
=—x4x107x(50x107) x(2nxl
: ( ) x(@nx1)

=3.14mV
OR

(a) eDrawing labelled diagram of step-up transformer. 1
«Stating the principle 2
«Obtaining the ratio of voltages in terms of number of turns and current 2

(b) Finding:

(i) Current in Primary coil 12
(ii) Output Voltage 1

)
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(a) Fig

B Soft tron-core

Arepuodag l

Arewipig

Alternatively:

Soft iron-core

Principle: When an alternating voltage is applied to the primary, the resulting
current produces an alternating magnetic flux which links the secondary and induces

an e.m.fin it / mutual induction.

Let ¢ be the flux in each turn in the core at time t due to current in the primary when
a voltage v, is applied to it. The induce e.m.f in the secondary coil is

d¢

g =—N,— (1

S s dt \G )

Alternating flux ¢ also induces an e.m.f. called back e.m.f in the primary. This is
d¢

ep = —Np I (2)

But

g, =V,

If this were not so, the primary current would be infinite since the primary has zero
resistance. If the secondary is an open circuit or the current taken from it is small
then
g =V,
Now equations (1) and (2) can be written as.
do
v,=-N.— 3
5 s dt ( )
d¢o
v, ==N — 4
P P dt ( )
From equations (3) and (4)
v, _N

s s

v. N

P P
If the transformer is ideal the input power is equal to the power output
Since P=1V
LV, =LV,

2]

V2
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(b)
(i)
P=VI

5000 =200I,

I, =25A
(ii)
N, Vv
TN T WV

s

s

=
50V
V, =1000V

Y
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