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Read the following instructions very carefully and follow them :

General Instructions :

(1) This question paper contains 35 questions. All questions are

compulsory.

(it) Question paper is divided into FIVE sections — Section A, B, C, D

and E.

(iz1) In Section A : Question number 1 to 18 are Multiple Choice (MCQ) type

questions carrying 1 mark each.

(tv) In Section B : Question number 19 to 25 are Short Answer-1 (SA-1) type

questions carrying 2 marks each.

(v) In Section C : Question number 26 to 30 are Short Answer-2 (SA-2) type

questions carrying 3 marks each.

(vi) In Section D : Question number 31 to 33 are Long Answer (LA) type

questions carrying § marks each.

(vit) In Section E : Question number 34 and 35 are Case-Based questions

carrying 4 marks each.

(viit) There is no overall choice. However, an internal choice has been provided in

2 questions in Section—B, 2 questions in Section—C, 3 questions in Section—D

and 2 questions in Section—E.
(ix) Use of calculators is NOT allowed.

c=3x 108 m/s

h =6.63 x 10734 Js
e=16x1019C

o = 47 x 10" Tm A1

gy = 8.854 x 10712 C2 N-1 m~2

1
T =9 x 109 Nm?2 (C2
RSO

Mass of electron (m_) = 9.1 x 103l kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 X 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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SECTION - A

The magnitude of the electric field due to a point charge object at a
distance of 4.0 m 1s 9 N/C. From the same charged object the electric field

N
of magnitude, 16 C will be at a distance of

(@ 1Im (b) 2m
(0 3m (d 6m

A point P lies at a distance x from the mid point of an electric dipole on its
axis. The electric potential at point P is proportional to

1

@ = ®
1

© = @ o

A current of 0.8 A flows in a conductor of 40 Q for 1 minute. The heat
produced in the conductor will be

(a) 14454J (b) 1536d
() 1569d (d) 16404J

A cell of emf E is connected across an external resistance R. When current
‘T 1s drawn from the cell, the potential difference across the electrodes of
the cell drops to V. The internal resistance v’ of the cell is

@ (557 )x ® (%57

© E_I R @ (%)R

Beams of electrons and protons move parallel to each other in the same
direction. They

(a) attract each other.
(b) repel each other.
(¢) neither attract nor repel.

(d) force of attraction or repulsion depends upon speed of beams.
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(a) 230 nm (b) 345 nm

(¢) 460 nm (d) 690 nm
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6. A long straight wire of radius ‘a’ carries a steady current ‘I’. The current is
uniformly distributed across its area of cross-section. The ratio of

. . =2 a =3 . .
magnitude of magnetic field B; at 9 and B, at distance 2a is

@ 3 ® 1
(o 2 (d) 4

= =
7. E and B represent the electric and the magnetic field of an electro-
magnetic wave respectively. The direction of propagation of the wave is

along
@ B b E
© ExB @ BxE

8. A ray of monochromatic light propagating in air, is incident on the surface
of water. Which of the following will be the same for the reflected and
refracted rays ?

(a) Energy carried (b) Speed
(¢) Frequency (d) Wavelength

9. A beam of light travels from air into a medium. Its speed and wavelength
in the medium are 1.5 X 10® ms! and 230 nm respectively. The
wavelength of light in air will be
(a) 230 nm (b) 345 nm
(¢) 460 nm (d) 690 nm

10. Which one of the following metals does not exhibit emission of electrons
from its surface when irradiated by visible light ?
(a) Rubidium (b) Sodium
(¢) Cadmium (d) Caesium

11. A hydrogen atom makes a transition from n = 5 to n = 1 orbit. The
wavelength of photon emitted is A. The wavelength of photon emitted
when it makes a transition from n =5 to n = 2 orbit 1s

(a) % A (b) 1—76 A
24 3
(c) A (d) 72 A

55/2/1 |

] Page 7 of 24 P.T.O.



12.

13.

14.

15.

S [E
G
TG Hotl AT FFATH T GHH HEAT 1 BT HHRL Wiel T T3k T FITeTad 11 o
forg few fRrer & | 5@ I8 i g @ fop giferam v
(a) sAufaeas |
(b) FTEEAE|
() weTal ¥ forguefia & |
(d) AT Tehe o i i TR R |

fordft 3Tuget SteTeter U forei o T 99 4 x 1020 m=3 2 | Ife A Tgeh! 1 &
gocdl 1.2 X 1015 m3 8, 1 50 S b1 T&IT ¥ &

(a) 1.8x10°m3 (b) 2.4x100m=3
() 3.6x109m™ (d) 3.2x101m3

T 3TN AR % gohe TR T h&d 19 W & | T <1 ard T ek T8 feham T 3 |
(a) Tl h! ATetehal ST |

(b) QI ! TATeTehaT T |

(c) hIIX hl ATcTehdl sigtfl TR fafeteria <hl aTetehar gl |

(d) R hl TTetehar et 3R ffeten i <l Tretehdt sigrfl |

fopet p-n Tftr grTE A BT & i ER wTHR
(a) HIGeh TS 6 7rfet (b) ST TR fereri g1 o1 fargmor

(c) <hadl SeiF(Al 1 TSR (d) et foati 1 3vaTE

TR HE@AT 16 Y 18 1 3 A 16U T & — Teh o1 HAWHAT (A) TUT GHL I SR
(R) <t T2 711 & | 39 91 % 921 3T &1 A feT sh1E (a), (b), (c) 3R (d)

(a) IIHYT (A) 3T HA (R) SHI HcT & 3R T (R), AR (A) 1 HE =
2

(b) IINTHYF (A) 3SR (R) THT T & IR ST (R), AR (A) 1 T&t e
TE R
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12. The curve of binding energy per nucleon as a function of atomic mass

number has a sharp peak for helium nucleus. This implies that helium
nucleus is 1

(a) radioactive
(b) unstable
(¢) easily fissionable

(d) more stable nucleus than its neighbours

13. In an extrinsic semiconductor, the number density of holes is 4 x 102° m=3.
If the number density of intrinsic carriers is 1.2 X 10 m~3, the number

density of electrons in it is 1
(@ 1.8x%x109m™ (b) 2.4x10m3
() 3.6x10°m™ (d) 3.2x100m™3

14. Pieces of copper and of silicon are initially at room temperature. Both are
heated to temperature T. The conductivity of 1

(a) Dboth increases.
(b) both decreases.
(c) copper increases and silicon decreases.

(d) copper decreases and silicon increases.

15. The formation of depletion region in a p-n junction diode is due to 1
(a) movement of dopant atoms  (b) diffusion of both electrons and holes
(¢) drift of electrons only (d) drift of holes only

Note : In question number 16 to 18, two statements are given — one labelled
Assertion (A) and the other labelled Reason (R). Select the correct answer
to these questions from the codes (a), (b), (¢) and (d) as given below :

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

(b) Both Assertion (A) and Reason (R) are true and Reason (R) 1s NOT
the correct explanation of Assertion (A).

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

55/2/1 | — 1| Page 9 of 24 P.T.O.
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16. Assertion (A) : Diamagnetic substances exhibit magnetism.

Reason (R) : Diamagnetic materials do not have permanent magnetic
dipole moment. 1

17. Assertion (A) : Work done in moving a charge around a closed path, in
an electric field is always zero.

Reason (R) : Electrostatic force is a conservative force. 1

18. Assertion (A) : In Young’s double slit experiment all fringes are of equal

width.
Reason (R) : The fringe width depends upon wavelength of light (1) used,
distance of screen from plane of slits (D) and slits separation (d). 1
SECTION - B
19. Briefly explain why and how a galvanometer is converted into an
ammeter. 9

20. (a) How are infrared waves produced ? Why are these waves referred to
as heat waves ? Give any two uses of infrared waves. 2

OR

(b) How are X-rays produced ? Give any two uses of these.

21. In the given figure the radius of curvature of curved face in the plano-
convex and the plano-concave lens is 15 cm each. The refractive index of
the material of the lenses is 1.5. Find the final position of the image
formed. 2

20 cm
22. What happens to the interference pattern when two coherent sources are

(a) infinitely close, and
(b) far apart from each other 2
55/2/1 | — 1| Page 11 of 24 P.T.O.
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(a) What is meant by ionisation energy ? Write its value for hydrogen

atom. 2
OR
(b) Define the term, mass defect. How is it related to stability of the
nucleus ?

Draw energy band diagram for an n-type and p-type semiconductor at
T>0K. 2

Answer the following giving reasons : 2
(1) A p-njunction diode is damaged by a strong current.

(1) Impurities are added in intrinsic semiconductors.

SECTION - C

(a) Two charged conducting spheres of radii a and b are connected to
each other by a wire. Find the ratio of the electric fields at their
surfaces. 3

OR

(b) A parallel plate capacitor (A) of capacitance C is charged by a battery
to voltage V. The battery is disconnected and an uncharged capacitor
(B) of capacitance 2C is connected across A. Find the ratio of

(1) final charges on A and B.

(1) total electrostatic energy stored in A and B finally and that
stored in A initially.

Define current density and relaxation time. Derive an expression for
resistivity of a conductor in terms of number density of charge carriers in
the conductor and relaxation time. 3

A series CR circuit with R = 200 Q and C = (560/) uF is connected across
an ac source of peak voltage ¢, = 100 V and frequency v = 50 Hz. Calculate

(a) impedance of the circuit (Z), (b) phase angle (¢), and (c) voltage across
the resistor. 3

55/2/1 | — 1| Page 13 of 24 P.T.O.
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29. Define critical angle for a given pair of media and total internal reflection.

Obtain the relation between the critical angle and refractive index of the
medium. 3

30. (a) () Distinguish between nuclear fission and fusion giving an
example of each.

(1) Explain the release of energy in nuclear fission and fusion on
the basis of binding energy per nucleon curve. 3

OR

(b) (@) How is the size of a nucleus found experimentally ? Write the
relation between the radius and mass number of a nucleus.

(1) Prove that the density of a nucleus is independent of its mass
number.

SECTION -D

31l. (a) (1) Use Gauss' law to obtain an expression for the electric field due
to an infinitely long thin straight wire with uniform linear
charge density A.

(1) An infinitely long positively charged straight wire has a linear
charge density A. An electron is revolving in a circle with a
constant speed v such that the wire passes through the centre,
and is perpendicular to the plane, of the circle. Find the kinetic
energy of the electron in terms of magnitudes of its charge and
linear charge density A on the wire.

(111) Draw a graph of kinetic energy as a function of linear charge

density A. 5
OR
(b) (1) Consider two identical point charges located at points (0, 0) and
(a, 0).

(1) Is there a point on the line joining them at which the
electric field is zero ?

(2) Is there a point on the line joining them at which the
electric potential is zero ?

Justify your answers for each case.

55/2/1 | — 1| Page 15 of 24 P.T.O.
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A
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(i1) State the significance of negative value of electrostatic potential
energy of a system of charges.

Three charges are placed at the corners of an equilateral
triangle ABC of side 2.0 m as shown in figure. Calculate the
electric potential energy of the system of three charges.

+4.0 uC
A

B C
-4.0 uC +2.0 uC

32. (a) (1) Define coefficient of self-induction. Obtain an expression for
self-inductance of a long solenoid of length /, area of cross-

section A having N turns.

(1) Calculate the self-inductance of a coil using the following data

obtained when an AC source of frequency (%j Hz and a DC
source 1s applied across the coil. 5
AC Source DC Source
S.No.| V(Volts) | T(A) S.No. | V(Volts) | T (A)
1 3.0 0.5 1 4.0 1.0
2 6.0 1.0 2 6.0 1.5
3 9.0 1.5 3 8.0 2.0

OR
(b) (@) With the help of a labelled diagram, describe the principle and

working of an ac generator. Hence, obtain an expression for the

instantaneous value of the emf generated.

55/2/1 | — 1| Page 17 of 24 P.T.O.



33. (a)

(b)

34. (a)

55/2/1

(i1)

(11)

()

(i1)

[E] 5 ]

2
ToRelt ac S &1 Fugelt T AR & 100 B & ST TH &1 &% 0.5 m?
B | AR 1 WY 100 Q B | IE FUSEA! ST FUH 37 H oiead 0.8 T b
raeh I & U 60 ez ufa Terve 6l foa wofia ara R @ g |39

HUSHH | SId ATIhaH emf 3R 3Ttk &1 ftehfora HifeT |

grea-Tigr fafgu | 3T <61 FEmd § I8 Suiey fF w1 wHae a
forell I8 & hH TEld BId! 2 | $EeRT ITATT Shleh TSI oh (H-H H AT
I |
12 cm I8 G 1 S A qUUl fehel foreay o1 o 7T STrerfeia ST
wfferes sATen & | gdur & fovar <6t g sma <hif |

e
T glaRteh g Wfdfaws T quii o fore Ammifera ferwor s @i |
3hl HATEE Al <l aRwr fefew | et guaRies Y gorn 6 sroedt
gLeTieh i &1 HiATd fetf |
foret T geweRll % SAGEIh 3R ABeRT o™l 1 BiRE gl HE:
1.0 cm 3R 2.5 cm ® | 300 3Ee W9 % o foru 391 gemesff i afore
<h1 SFESITS FTd <hITT |

gie —-¢

: T ST 34 3TR 35 h¥ STETRA Y94 7 | il 4T TT 3T7=¢ 1 ST Hieh THI

% I T |

AN <9l grfies et R fomm it | a8 -9 (Jumping Ring)
TR ekl & F© FEHT 1 3cpE e 7 | 384 fhel sTgraehia =mers 9are %
T @1 fopelt aftTforshT o SEaler shig W @1 Ja1 & | 5& It & €

JaTEd bl STl 8, df Io1d S b1 IR ISAT & |
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33. (a)

(b)

= E
2
[=]

(i1) The coil of an ac generator consists of 100 turns of wire, each of
area 0.5 m? The resistance of the wire is 100 Q. The coil is
rotating in a magnetic field of 0.8 T perpendicular to its axis of
rotation, at a constant angular speed of 60 radian per second.

Calculate the maximum emf generated and power dissipated in
the coil.

(1) State Huygen’s principle. With the help of a diagram, show how
a plane wave is reflected from a surface. Hence verify the law of

reflection. 5

(1) A concave mirror of focal length 12 cm forms a three times
magnified virtual image of an object. Find the distance of the

object from the mirror.
OR

(1) Draw a labelled ray diagram showing the image formation by a
refracting telescope. Define its magnifying power. Write two
limitations of a refracting telescope over a reflecting telescope.

(1) The focal lengths of the objective and the eye-piece of a
compound microscope are 1.0 cm and 2.5 cm respectively. Find
the tube length of the microscope for obtaining a magnification
of 300.

SECTION - E

Note : Questions number 34 and 35 are Case Study based questions.

34. (a)

55/2/1

Read the following paragraph and answer the questions.

Consider the experimental set up shown in the figure. This jumping
ring experiment is an outstanding demonstration of some simple
laws of Physics. A conducting non-magnetic ring is placed over the
vertical core of a solenoid. When current is passed through the
solenoid, the ring is thrown off.
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(b)

35. (a)

55/2/1

HIUL I

(afel o ToTe Tored)
Copper Ring
(free to move)

g 7h1S

(Iron Core) fem
(Switch)
e
—= "=
st (Battery)

= i % s i

() 9 ufwe o fea= o1 9w Hid & o1 97T o 97 o HRUT Shi SARAT I |
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ST I |
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T SR HIfT |
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Copper Ring
(free to move)

Iron Core |
Switch
g
Coil
+ _
1]
Battery

Answer the following questions :

(1) Explain the reason of jumping of the ring when the switch is

closed in the circuit.

(11) What will happen if the terminals of the battery are reversed

and the switch is closed ? Explain.

(i11) Explain the two laws that help us understand this

phenomenon. 4
OR

(b) Briefly explain various ways to increase the strength of magnetic

field produced by a given solenoid.

35. (a) Figure shows the variation of photoelectric current measured in a
photo cell circuit as a function of the potential difference between the
plates of the photo cell when light beams A, B, C and D of different
wavelengths are incident on the photo cell. Examine the given figure

and answer the following questions :

55/2/1 | — 1| Page 21 of 24 P.T.O.
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Potential Difference

(1) Which light beam has the highest frequency and why ?
(11) Which light beam has the longest wavelength and why ?

(i11) Which light beam ejects photoelectrons with maximum

momentum and why ?

OR

(b) What is the effect on threshold frequency and stopping potential on

increasing the frequency of incident beam of light ? Justify your

answer.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023
PHYSICS (SUBJECT CODE 042) (PAPER CODE 55/2/1)

General Instructions: -

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in News Paper/Website etc may
invite action under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking
Scheme should be strictly adhered to and religiously followed. However, while
evaluating, answers which are based on latest information or knowledge and/or are
innovative, they may be assessed for their correctness otherwise and due marks be
awarded to them. In class-X, while evaluating two competency-based questions,
please try to understand given answer and even if reply is not from marking scheme
but correct competency is enumerated by the candidate, due marks should be
awarded.

The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks
should be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should be
zero after delibration and discussion. The remaining answer books meant for evaluation
shall be given only after ensuring that there is no significant variation in the marking of
individual evaluators.

Evaluators will mark( \ ) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (v ) while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more
marks should be retained and the other answer scored out with a note “Extra Question”.

10

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 - 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 Leaving answer or part thereof unassessed in an answer book.

e  Giving more marks for an answer than assigned to it.

e Wrong totaling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

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 (0O)Marks.

15 Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all
concerned, it is again reiterated that the instructions be followed meticulously and
judiciously.

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

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

18 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.




MARKING SCHEME: PHYSICS(042)

Code:55/2/1

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A

1 (c) 1 1
3m

2 (a) 1 1

1

XZ

3 (b) 1 1
1536 J

4 (d) 1 1
[ﬂ] R

Vv

5 (b) 1 1
Repel each other

6 (b) 1 1
1

7 (c) 1 1
ExB

8 (c) 1 1
Frequency

9 (c) 1 1
460 nm

10 |(c) 1 1
Cadmium

11 | (d) 1 1
2,
7

12 | (d) 1 1
More stable nucleus than its neighbours.

13 | (c) 1 1
3.6x10° m™

14 | (d) 1 1
Copper decreases and silicon increases

15 | (b) 1 1
Diffusion of both electrons and holes.

16 |(b) 1 1
Both assertion (A) and Reasons ( R) are true and Reason( R) is not the correct
explanation of assertion (A)

17 | (a) 1 1
Both Assertion (A) and Reason ( R) are true and Reason ( R) is the correct
explanation of Assertion(A).

18 |(a) 1 1

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




SECTION - B

19

Explanation of conversion of galvanometer into an ammeter
e Why 1
e How 1

e Due to very high sensitivity
Alternatively
It has large resistance and hence will change the value of current in circuit.
e A galvanometer can be converted into an ammeter of desired range by
connecting a shunt of proper value across its coil.

20

(@)

Production of infrared waves -
Reason of calling Infrared waves as heat waves - Y
Two uses of Infrared waves - (% +%)

Infrared waves are produced by hot bodies and vibrations of molecules.
They are referred as heat waves because they are readily absorbed by water
molecules and increase their thermal energy and heat them.
Uses

1) Dehydration of fruits.

2) In greenhouse Effect.

3) In remote switches.

(any other relevant two uses)
OR

(b) :
Production of X- rays - 1

Two uses of X- rays - Yotla

When fast moving electrons strike a heavy target like tungsten, X-rays are produced.

Two uses —
1. Used as a diagnostic tool in medicine,
2. Treatment for certain forms of cancer.
3. To study crystal structure.
(Any two uses from above or other uses)

Y2

Y2

Yo+ Y2

Yo+

21

Finding final position of image formed - 2

Using the formula e (,u—l)(i—ij
f R R
e Focal length of plano-convex lens = +30cm
Focal length of plano-concave lens = -30cm
e For plano-convex lens
As object is at oo, its real image will be formed at its focus i.e +30 cm
vy =+30 cm
e For plano-concave lens u = +(30-20) cm

= +10cm
1 (1 _ 1
f2 V2 uZ

Ya

Ya

Y2




111
~30 (v, 10

SV =15¢cm
)
22 ;
Effect on interference pattern when two coherent sources are
a) Infinitely close - 1
b) Far apart from each other - 1
(@) When “d’ is very small , g oc% , P will be very large and a single patch will
occupy the whole field of view hence pattern cannot be observed.
Alternatively 1
Give full credit if a candidate writes that the fringe width will increase or the
fringes will not be observed.
(b) When sources are far apart, i.e d is very large, then fringe width will be so
small that the fringes are not resolved and cannot be seen separately. 1
Alternatively
Give full credit if a candidate writes that the fringe width will decrease or the
fringes may not be observed.
23 | (3 : —
Meaning of ionization energy - 1
Value of ionization energy for hydrogen atom - 1
lonization energy is the minimum energy required to remove an electron from an
isolated atom of an element. 1
Alternatively
It is the energy required to excite an electron from energy level n =1 to n = « from
an isolated atom of an element.
The ionization energy for hydrogen atom is 13.6 eV. 1
OR
(b) —
Definition of mass defect - 1
Its relation with stability - 1
Mass defect is the difference between the actual mass of the nucleus and the sum of
the masses of its nucleons. 1
Greater the mass defect, greater will be the binding energy and the nucleus will be
more stable 1
Alternatively
Give full credit (1 mark) if a candidate writes, mass defect « stability of the nucleus.
24

Drawing of energy band diagrams at T > 0 K for
e n-type semiconductor - 1
e p-type semiconductor - 1




o s(..mg-!;ﬁ,, == — p ——
7k T SR, - E,
E CO.O‘C\" T T
; E E,
g E, 1+1
= E, E. ™ .
3 =0.01 - 0.05 ¢V
{(a) T> 0K
(b) T= 0K
(@) n-type semiconductor (b) p-type semiconductor
25
Reasons for
i) Damage of a p-n junction diode by a strong current -1
i) Adding impurities in intrinsic semiconductor -1
i) Due to strong current, a junction diode gets heated, consequently large number
of covalent bonds are broken and the junction is damaged. 1
i) Deliberate addition of impurity atoms in intrinsic semiconductor increases its
conductivity and is suitable for making electronic devices. 1
Alternatively
Give full credit if a student writes that no electronic device can be developed using
intrinsic semiconductor because of their low conductivity.
SECTION -C
26 @ . . . .
Finding ratio of the electric fields at their surfaces - 3
When connected by a conducting wire both spheres will be at the same potential. Yo
4 _ %
2% %
a
h_2 Yo
g b
%
E_*%
E, 0 1
2k b%
E_b )
E, a 72
OR
(b) Finding the ratio of final charges on two capacitors A & B - Yt

Ratio of electrostatic energy stored in A initially and in A and B finally - 1+1

) Initially Q= CV
Finally q,=C\V, & q,=C.,

Yo




Alternatively ,
Common potential

Q+Q,

Vi=C+C,
_Q_Vv [
3C 3 '

olfe)
Il
<

L

1- 2
U, G
Ui ;CAVZ

2
13C><\L
2 3) 1

lcv2 3
2

Y2

Y2

Yo

Ya

Y2

27

Definition of
Current density - Ya
Relaxation time - Y2
Derivation for resistivity of a conductor - 2

Current density is defined as the current flowing per unit area of cross section of a
conductor.

Alternatively

Give full credit if a candidate writes j=I/A in place of definition

Relaxation time is the average time interval between two successive collisions for
drifting electrons in a conductor.
From 1= nAev,

eE
but viy=—1
m

| = nAe.gr
m

Yo

Ya

Ya

Yo

Yo




Y2

28

Calculating
a) Impedance of the circuit (Z) -

b) Phase angle(¢5) -
c) Voltage across the resistor - 1

2 2 = _ 2 1 ’
(@) Z=yR*+XZ= —\/R +(2m/cj

1 1

= 200Q2

c

2mvC 2><7z><50><@><10_6
T

Z = /(200)? +(200)% = 20022
~ 282 Q

X, 200
b)tan g = —S=——
®) / R 200

¢ = 45° or %rad

\Y/
c) V..=1_R=-R
( ) rms rms 7

100

\/gx 200\/5

=50V

x 200

Yo

Yo

Yo

Yo

Y2

Ya

29

Definition of
e Critical angle -1
e Total internal reflection -1
Obtaining relation between the critical angle and refractive
index of the medium -1

Critical angle - When a ray of light passes from a denser to a rarer medium, the
value of angle of incidence for which the angle of refraction becomes 90° is called
critical angle for that pair of media.

Total internal Reflection — When a ray of light passes from a denser to rarer
medium and the angle of incidence exceeds the critical angle for pair of media, the
ray under goes reflection. This is called total internal reflection.
From Snell’s law m =
sinr
When angle of incidence is equal to critical angle ( Zi= /i, ), £r =90°

Yo




sini, 1

sin90°
Hor = L 2
sini,
30.
(&) ——— — :
(i) Difference between nuclear fission and nuclear fusion 1
Examples of each Yo+ Y5
(if) Explanation of release of energy in nuclear fission & fusion %+ %

Nuclear fission — It is a process in which a heavy nucleus when excited (say on
bombarding by a slow moving neutron) splits into two lighter nuclei of nearly
comparable masses with a release of large amount of energy.

Example of nuclear fission

n+oU - U — HBa + ZKr+3.n +Q
Nuclear Fusion - It is a process in which two lighter nuclei fuse (at extremely high
temperature) to form a heavy nucleus and large amount of energy is released.
Examples of nuclear fusion

(i) H+H->H+e"+v+Q

(i) ’H+2H - H+n+Q,

(iii) H+’H > H+H+Q,
(any other possible reaction equation )

(ii) The binding energy per nucleon of the products in the nuclear reactions ( nuclear
fission and nuclear fusion) is greater than that of the reactants .

OR
(b) — : — :
(i) Experimental determination of size of nucleus of an atom - Yo
Relation between radius and mass number of nucleus - 1
(i) Proof of independence of density of nucleus on its mass number - 1%

(i) Size of nucleus of an atom is determined by scattering experiments in which
fast electrons are used to bombard targets.

Relation between radius and mass number of nucleus.

R — R0A1/3
(i1) Density of nucleus
_ mass
volume
p_jnxA
ﬂ7ZR3
3
b= mA
:ﬂ(ROAﬂs)B
_3m
P 47R;}

Hence, density of nucleus is independent of mass number (A).

Yo

Yo

Y2

Y2

Y2

Ya

Y2

Yo




SECTION - D

31

(@) (i) Derivation of the expression

(iii)Graph

(i) Finding Kkinetic energy of electron

NN

(i)

: J \
ﬂ++++ e |
T - T

Flux through the Gaussian surface

@ = E.2narl
According to Gauss’s law
E.2nrl = a9
€
q=Al
= %
2m ey r
. A .
| E=
0 2m ey r :
<4
T
2
mv eE
r
. - . _ 1 ,
. Kinetic energy K = Em\,
= leEr
2
— le Ar el
2 2re,r 4re,
(i) Kinetic energy K = = ed
4r e,
. Kx A
il
K
° .

Yo

Y2

Yo

Ya

Y2

Yo

Yo

Ya

10




OR

(b)

(i) Answers of (1) and (2) with justification - 2
(i) Significance of negative value - 1
Determining electric potential energy - 2

(1) (1) Yes, electric field is zero at mid point.
Electric field being a vector quantity , its resultant is zero.
(2) No, potential cannot be zero on line joining the charges.
Electric potential being a scalar quantity, the net potential due to two
identical charges cannot be zero.
(if) Negative value of electrostatic potential energy of a system signifies that the
system has attractive forces.
Alternatively
Give full credit , if a candidate writes the system is stable /bound.

+4.0 uC
A

-4.0 pC +2.0 uC
U — 1 % qqu
dre, r

U-_ 1 {quMquwchA}
Are, | r r r

9x10°

[-16-8+8]x10%

—7.2x1072J

Y2
Yo
Y2

Y2

Y2

Ya

Y2

Y2

32

(@) [ (i) Definition of coefficient of self induction -1
Derivation of expression for coefficient of self induction - 2
(ii) Determining coefficient of self induction - 2

(i) Coefficient of self induction is defined as the amount of magnetic flux
associated with a coil when unit current flows through it.
Alternatively

It is defined as the magnitude of emf induced in a coil when current changes at

the rate of 1 A/s through it.
(if) The magnetic field due to a current | flowing in solenoid is

B = ,uOINI
The total magnetic flux linked with solenoid

N, =(N)(ﬂol—l\“j(A)

14N 1A
|
The self inductance is

N

Yo

Ya

Yo

11




(ili)From the table , Z=6 Q , R =4Q
22 =R*+ X?
Xt =2Z?-R*=36-16=20
X, =2/56~450Q

2nvL =45
45
[=— "
ZXHX@
T

L=1.1x102H =11mH
Note : Please do not deduct marks if a student writes answer as

0.5v5x107 H
OR
b - -

(®) (i) Labelled diagram . 1
Principle i Y,
Working - 1y
Obtaining expression of emf . 1

(if) Determining
Maximum emf ) 1
Power dissipated ) 1
(i) Diagram
Slip __—
ring’s\

Principle — It is based on the principle of electromagnetic induction.
Whenever there is a change in magnetic flux linked with a coil , an emf is induced
in the coil.
Alternatively
Give full credit if a candidate writes ,it is based on the principle of electromagnetic
induction.
Working - When a rectangular coil is rotated in a magnetic field, the magnetic flux
changes continuously which induces an emf and the direction of current changes
periodically.
_—Ndg
dt
_ d
= —NBA—(cosat)
dt

& = NBAwSIn wt
(i) &, = NBAw

Yo

Y2

Yo

Yo

Y2

Yo

Yo
Yo

Yo
Yo

12




= 100x0.8x0.5x60

Yo

= 2400V
2
Power dissipated , P = g'T;‘S Yo
[ 2400 JZ
= L
100 A
=28.8 kW
Alternatively
Give full credit if a candidate calculates power dissipated using formula &, I, Or
IrzmsR -
3 (@

(i) Statement of Huygen’s principle -
Diagram showing reflected wavefront -
Verification of law of reflection -

(ii) Findina distance of obiect from the mirror

N PR

(i) Huygen’s principle
Each point of the wavefront is the source of a secondary disturbance and the
wavelets emanating from these points spread out in all directions with the
speed of the wave. These wavelets emanating from the wavefront are usually
referred to as secondary wavelets, a common tangent to all these spheres gives
the new position of the wavefront at a later time.

Incident
wavefront

Reflected
wavefront

M

Verification of law of reflection
In AAEC & ACBA
EC=AB (cxteach)
Z/AEC= ZCBA (90°each)
AC =AC (common side)
By RHS congruency AAEC = ACBA
= Li=4r
(i) m=+3,f=-12cm, u="?

v

m=-——=3=v=-3U
u

using mirror formula

11 1

vV u

f
1 1 1

_t—=—
-3u u -12
=-8cm

OR

Yo
Yo

Yo

Ya

Yo
Yo

13




() | (i) Labelled diagram - 1%
Definition of magnifying power - 1
Two limitations - Yo+ Y
(if) Finding tube length of microscope - 1%
,,_nrgli)l(:ivc S prepiece
(i) | 3 7 1%
S [ = L ) ‘
X e
(Note deduct ¥2 mark if a student does not show the direction of propagation of
the light.)
Alternatively
Give full credit for ray diagram if a candidate draws ray diagram for final image at
the near point.
Magnifying power of a telescope — It is defined as the ratio the angle subtended at 1
the eye by the final image to the angle subtended by the object at the lens or the eye.
Two limitations of a refracting telescope over a reflecting telescope.
(i) Less resolving power.
(i) Difficult mechanical support.
(ii1) Less bright image.
(iv) Suffers chromatic aberration.
(v) Image suffers with spherical aberration. Yo + Y5
(Any two of the above)
fb=10cm , f,=25cm, m=300, D=25cm, L=?
m=1.2 Y
fO fe
300 = LE &
1.0 2.
L=30 cm &
SECTION - E
34 . : : : .
(i) Explanation of a jumping of ring - 1
(i1) Explanation of outcome on changing terminals of battery - 1
(iii) Explanation of two laws - 1+1
OR
(b) Two ways to increase strength of magnetic field produced by solenoid - 1+1
(i) The direction of induced current in the ring is such that the polarity developed in
the ring is same as that of the polarity on the face of the coil , hence it will jump 1
up due to repulsive force.
(if) The polarity of the induced current in the ring will get reversed on changing the 1
terminals of the battery, so the ring will jump again.
(iii) Lenz’s law It states that the polarity of induced emf is such that it tends to
produce a current which opposes the change in magnetic flux that produces it. 1

Faraday’s law of EMI
Whenever there is change in magnetic flux through a coil, an emf is induced.

14




The magnitude of the induced emf in a coil is equal to the time rate of change of 1
magnetic flux through the coil.
OR
Ways to increase strength of magnetic field produced by a solenoid.
¢ By inserting soft iron core inside the solenoid. 1
e By increasing current in the solenoid. 1
3. (i) Identification of highest frequency beam and reason - Y+l
(i1) Identification of longest wavelength beam and reason - Yt
(iii) Identification of beam ejecting photoelectrons with maximum momentum
and reason - 1+1
OR
(b) Effect on threshold frequency and stopping potential on the increasing
freauencv and iustification - 1+1
(i) The light beam B because it requires maximum retarding potential to reduce
the photoelectric current to zero. Yo+ Yo
(i) The light beam C because it requires minimum retarding potential to reduce
photoelectric current to zero. Yo+
(i) The light beam B ejects photoelectrons with maximum momentum. 1
because highest frequency light beam ejects photoelectrons with highest
kinetic energy and hence highest momentum. 1
OR
There is no effect on threshold frequency since it is characteristic of the metal. Yo+ 2
With increase in freqquency of incidents beam of light , stopping potential
increases because to stop the photoelectrons of higher kinetic energy, larger Yo+ Y2

retarding potential is required.

Alternatively
Give full credit if a candidate explains the effect of frequency on stopping
potential using the following formula.

eV, =h(v-v,)
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