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h =663 x 10734 Js

e=16x10"17C

Ug = 4m X 107" Tm AL
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S o1 GoIHM (my) = 9-1 x 10731 kg
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Tei 1 gea|H = 1-673 x 10727 kg
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 35 questions. All questions are compulsory.

(it)  This question paper is divided into five Sections - A, B, C, D and E.

(iti) In Section A - Questions no. 1 to 18 are Multiple Choice (MCQ) type
questions, carrying 1 mark each.

(iv) In Section B - Questions no. 19 to 25 are Very Short Answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C - Questions no. 26 to 30 are Short Answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D - Questions no. 31 to 33 are Long Answer (LA) type questions
carrying 5 marks each.

(vii) In Section E — Questions no. 34 and 35 are case-based questions carrying
4 marks each.

(viii) 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.

Use the following values of physical constants, if required :
c=3x10%m/s
h =663 x 1073* Js
e=16x10"19C
Up=4nx 107" Tm A~
gy = 8854 x 10712 C2 N1 m~2
1

471:80

=9x 107 Nm?2C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 10727 kg

023 per gram mole

Avogadro’s number = 6-023 x 1
Boltzmann constant = 1-38 x 10723 JK1
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SECTION A

1. A battery of emf E and internal resistance r is connected to an external
circuit. The potential drop within the battery is proportional to :

(a) current in the circuit
(b) total resistance of the circuit
(c) emf of the battery

(d) power dissipated in the circuit

2. The momentum of a photon of wavelength A is :
hA hA
c
(c) h (d) zero
A
3. Two thin long parallel wires A and B are separated by a distance r and

carry current I each in the same direction. The force per unit length
exerted by A on wire B is :

2
I I

(a) ui, attractive (b) Mo , repulsive
2r 27r

o I° | m |

(c) , attractive (d) —— , repulsive

27r 2nr
4, Two wires of equal length and radii r and 2r are connected in series.

Their resistivities are 2p and p respectively. For the same current
passing through the combination, the potential drop across their ends
will be in the ratio of :

(a 2:1 (b)
(c) 4:1 (d)
5. A capacitor is charged by a battery. Between the plates, during process of
charging :
(a)  only displacement current exists.
(b)  only conduction current exists.
(c) both displacement current and conduction current exist.

(d) no current exists.
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6. TSI o a1 (AU U, Teh1eT <hl ofigrdn I 3T a1 o AR A o S & T4 i

Y YhT ST SATdT &
(a) I « JA
(b) I « A
(c) I « A2
1
7. Tt pn Gt SR & el sEa & fou fF=fafga 0 @ sH-a1 %M
T8l 78T 2 ?

(a)  Tfeent fava o STar @ |

(b) AU ITEH &0 BT B |

(¢) B TR il SR 96 AT 2 |

@)  3wfehes g foetl 3R seierel gl o foeRur & SR Bl ® |

8. Tomfcifiad @ @ sH-w1 7wk fepeft Bisen @’ o 3= <ialTs o UrraTgl &Y ar
g ¥ gl 0 I B AR IHeh FTRL o JEERhIA & o TRET o =R

gl g s»tar 2@ 2
B B B B
| |
| |
| |
oL 3 0l 3 0L 3 0 3
(a) (b) (c) (d)

9. HR Bad 2-14 eV Fi fREl 919 W G 64 x 1014 Hz F1 JehTe1 U
@1 2 | SN soiareiHl shl STferehad Tt ol BRIT ST

(a) 0:25eV
(b) 0-51eV
(c) 1-:02 eV
(d 0-10eV
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6. In the wave picture of light, the intensity I of light is related to the
amplitude A of the wave as :

@ I«+JA
(b) I « A
0 I« A?
1
7. For the forward biasing of a p-n junction diode, which of the following

statements is not correct ?

(a)  The potential barrier decreases.
(b)  Minority carrier injection occurs.
(c) Width of depletion layer increases.

(d) Forward current is due to the diffusion of both holes and electrons.

8. Which of the following graphs correctly represents the variation of the
magnitude of the magnetic field outside a straight infinite current

carrying wire of radius ‘a’, as a function of distance ‘v’ from the centre of

the wire ?
B B B B
| I
I I
! I
= 4 0— b i A 0= 4
(a) (b) (c) (d)

9. Light of frequency 6-4 x 10 Hz is incident on a metal of work function

2:14 eV. The maximum kinetic energy of the emitted electrons is about :

(a) 0-25 eV
(b) 051eV
(¢) 1-02 eV
(d 010eV
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9
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16
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—
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10. A voltage signal is described by :
v =V for 0<t< g

=0 for g <t<T
for a cycle. Its rms value is :

Vo
(a) E
b))  V,
Vo
2
@ V2V

(c)

11. At a certain temperature in an intrinsic semiconductor, the electrons and
holes concentration is 1-5 x 10'® m—3. When it is doped with a trivalent
dopant, hole concentration increases to 4-5 X 10?2 m-3. In the doped
semiconductor, the concentration of electrons (ne) will be :

(a) 3x10%m-3
(b) 5x10" m-3
@ 5x10°m3
d)  675x10%° m-3

12. In a single-slit diffraction experiment, the width of the slit is halved. The
width of the central maximum, in the diffraction pattern, will become :
(a)  half
(b)  twice
(c) four times
(d)  one-fourth

13. The ratio of maximum frequency and minimum frequency of light
emitted in Balmer series of hydrogen spectrum, in Bohr’s model is :

(a) —

—

(c) —

b 2
1
16

11
9
5
7
(@) 76
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14. Two cells of emf E each and internal resistances r and 2r are connected in
parallel as shown in the figure. The equivalent emf of the combination is :

E, r
|,
I |
=:
E, 2r
E
(a)  zero (b) 3
E

15. An inductor, a capacitor and a resistor are connected in series across an
ac source of voltage. If the frequency of the source is decreased gradually,
the reactance of :

(a)  both the inductor and the capacitor decreases.
(b)  inductor decreases and the capacitor increases.
(c) both the inductor and the capacitor increases.

(d)  inductor increases and the capacitor decreases.

Questions number 16 to 18 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (a), (b), (c) and (d) as given below.

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

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

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

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

16. Assertion (A): The nucleus ;X 1s more stable than the nucleus gY .

7 .
Reason (R): 3X contains more number of protons.
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17. Assertion (A) : The internal resistance of a cell is constant.

Reason (R):  Ionic concentration of the electrolyte remains same during
use of a cell.

18. Assertion (A) : When radius of a circular loop carrying a steady current is

doubled, its magnetic moment becomes four times.

Reason (R): The magnetic moment of a circular loop carrying a steady
current is proportional to the area of the loop.

SECTION B

19. Explain the property of a p-n junction which makes it suitable for
rectifying alternating voltages. Differentiate between a half-wave and a
full-wave rectifier. 2

20. (a) Draw a graph showing the variation of binding energy per nucleon
as a function of mass number A. The binding energy per nucleon for
heavy nuclei (A > 170) decreases with the increase in mass number.
Explain. 2

OR

(b) Using Bohr’s postulates, obtain the expression for radius of nth
stable orbit in a hydrogen atom. 2

21. What is meant by the term ‘displacement current’ ? Briefly explain how
this current is different from a conduction current. 2

22. A wire of length L is bent round in the form of (i) a square, and then
(i1) an equilateral triangle. If current I is passed through each of them,
find the ratio of magnetic moment of the square loop to that of the
triangle. 2

23. (a) State Huygens’ principle. How did Huygens explain the absence of

the backwave ? 2
OR
(b) Use Huygens’ principle to show reflection/refraction of a plane wave
by (i) concave mirror, and (ii) a convex lens. 2
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24. The refractive indices of two media A and B are 2 and /2 respectively.
What is the critical angle for their interface ? 2

25. Draw a circuit diagram of a p-n junction diode in (a) forward biasing, and

(b) reverse biasing. Draw the V — I characteristics for each case. 2

SECTION C

26. (a) An ac source v = v, sin ot is connected across an ideal capacitor.

Derive the expression for the (i) current flowing in the circuit, and
(i1) reactance of the capacitor. Plot a graph of current i versus ot. 3

OR

(b) A series combination of an inductor L, a capacitor C and a resistor
R is connected across an ac source of voltage in a circuit. Obtain an
expression for the average power consumed by the circuit. Find
power factor for (i) purely inductive circuit, and (ii) purely resistive

circuit. 3

27. (a) (1) Prove that the nuclear density is same for all nuclei.

(ii)) Draw a plot of potential energy of a pair of nucleons as a
function of their separation. Draw two inferences from this
plot. 3
OR

(b) () Draw a graph to show the variation of the number of scattered
particles detected (N) in Geiger-Marsden experiment as a

function of scattering angle (0).

(i1) Discuss briefly two conclusions that can be drawn from this
graph and how they lead to the discovery of nucleus in an

atom. 3
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28. The figure shows a rectangular conductor PQRS in which the arm PQ of
length 10 cm and resistance 0-4 Q is free to move. It is kept in a uniform
magnetic field B = 0-2 T acting perpendicular into the plane of PQRS. If
arm PQ is moved with a velocity v of 5 cm/s as shown, find : 3

X S X X Px ®» =%

X X X X X X
—>V

X X x X X X

xR x x xQ x «

(a) the current induced in the loop, and
(b) the power required to move the arm.

(Resistances of arms PS, SR and RQ are negligible.)

29. Obtain a relation between the current flowing in a conductor and drift

velocity of electrons in it. Hence, obtain Ohm’s law. 3

30. (a) The figure shows de Broglie wavelength (1) for two particles A and B

having same charges but different masses as a function of %,

where V is the potential through which the particles are accelerated.

A A
A B

v

1
JV
(i)  Which of them is heavier and why ?

(i) What does the slope of the line represent ?

(b) Calculate the momentum of an electron having de Broglie
wavelength of 3-0 A. 3
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FHA TG h hRUT Toegd & o fTT STk Teq ShIT |

(iii) STN@ H T FAIR, AT L T HI5 T4 M (space) H &a
%5 e A g 89 E = (Ax+B) i o P 2 1

T o Hidt s 9 IaW J1d hItT | 5
AY
T

1)
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SECTION D

31. (a) () Draw a ray diagram showing the formation of a real image of
an object placed at a distance ‘u’ in front of a concave mirror of
radius of curvature ‘R’. Hence, obtain the relation for the
image distance v’ in terms of u and R.

(i1)) A 1-8 m tall person stands in front of a convex lens of focal
length 1 m, at a distance of 5 m. Find the position and height
of the image formed. 5

OR
(b) (1) Draw a ray diagram showing refraction of a ray of light
through a triangular glass prism. Hence, obtain the relation
for the refractive index () in terms of angle of prism (A) and
angle of minimum deviation (6y,).

(11) The radii of curvature of the two surfaces of a concave lens are
20 cm each. Find the refractive index of the material of the
lens if its power is — 5:0 D. 5

32. (a) (1) Define electric flux and write its SI unit.

(ii)) Use Gauss’ law to obtain the expression for the electric field
due to a uniformly charged infinite plane sheet.

(iii) A cube of side L is kept in space, as shown in the figure. An

- A
electric field E = (Ax + B) 1 % exists in the region. Find the

net charge enclosed by the cube. 5
AY

OR
55/3/3 Page 19 of 23 P.T.O.
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(@) () T fog W faga fawa i afar @NT AR saem ST wEes

ferfa |

(i) < FaiE goft 4 @Afa § | 39 G Sl ded gt o e
ek Scqd hIT |

(i) QI ToFg 3MEAY + q AN — q, x-y TA H HAA: o531 (3a, 0) 3R
(0, 42) W Fafeod & | qa-fag W HI5 &0 6™ Q @ 7 |
Q3 ash UG § Q & 98 WA ¥ vy fSe@ fFwm &
feeR-dga feufas 3911 S 81 T | 5

33. (&) () Tt 91 Foeeh Aeandfiex w1 fagra fofaw it sweht franfafy
& =i hifsu | el fedaiHier w1, 39 sH w9 H, ol

gige § 9 719 6 foTw 39T 8T foman I deha1 & | &A1 2
i) et =1 pusclt oo & Jrash & ofllg =i 99 & 2 3|

fopT JehT ST AT % ? 5

AT

@) () e gRaTd JAR IR %k NF W FEEh &F & [T Sh
cqd hIT |

(i) viogrha Y 3R AIg=hE dord @ &g faded & A
1g ol forg forfaw | 5
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(b) (1) Define electric potential at a point and write its SI unit.

(i1) Two capacitors are connected in series. Derive an expression

of the equivalent capacitance of the combination.

(iii) Two point charges + q and — q are located at points (3a, 0) and
(0, 4a) respectively in x-y plane. A third charge Q is kept at
the origin. Find the value of Q, in terms of q and a, so that the

electrostatic potential energy of the system is zero. 5

33. (a) () Write the principle and explain the working of a moving coil
galvanometer. A galvanometer as such cannot be used to

measure the current in a circuit. Why ?

(ii) Why is the magnetic field made radial in a moving coil

galvanometer ? How is it achieved ? 5

OR

(b) (i) Derive an expression for magnetic field on the axis of a current

carrying circular loop.

(i1)) Write any two points of difference between a diamagnetic and

a paramagnetic substance. 5
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Qs ¢

34, 3@ ¥ T FLER g Ufgehlstl & o & Y T HIS S I &fcrora:
3 x 107 m/s & S ¥ GHE g | 1 dfghiall & g Hig IUYH I
TG TohaT T 2 ik SiargiA It Ferell ufgent o TR € dieh-3leh THUT |

T
—> lcm
je—— 3 cm ——3
ST o YR W Ffeifaa Jei o S T
(%) THIR & THUH | HIg Siaeid fohadl THI T ? 1
(@) SoIdgH o 9 i TR FT g AR Fl ? 1
(M) STIIIH TTHAR 1 hIWT | 2
JreraT

()  dfgewredi @ W= o YW H 39 T & o g AR foun wi Fma
HIe 8 soidg@ g 1 fomr fogifua g e S o foe 3cad foran
ST =M | 2

35. forelt I & I, T SRR T 1 qUTeed & qed &1, T T alT &l
g1 b1 ol faady sl g | foaad ara ® foptor wepifemhl s Eiwmd
URTYG HdT & | TohISTeh I31 o U AU Jehr <hl auresd gra [uffa <
STt 7 | fopet weha-fel & faada e & duw % forw g wrfie e
SRR STt |
ST o YR W FAfeifad Tl o S T

() Afg oo I qUIeed H g H & 1, A hg 3raass Hi @igr

YRR THTfad BT 2 1

(@) vn fferss area & i = I 7 2 1

()  =afqertor 3R faada Bt & = g1 3= faiRaw | 2
reran

(W) T faenelf e 10 m = H fquerd AR g TmH IR W § | IR
e S TehTST GHI TR S TUT a%q o fohI T S el &, al T
i 9 forenefl weh-gat =l <@ & U T@Y 9 W H @ @ Tty

forg PR L UTd 2 2 2
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SECTION E

34. A beam of electrons moving horizontally with a velocity of 3 x 107 m/s
enters a region between two plates as shown in the figure. A suitable
potential difference is applied across the plates such that the electron
beam just strikes the edge of the lower plate.

T

—> lcm

k— 3 cm —
Answer the following questions based on the above :
(a) How long does an electron take to strike the edge ? 1
(b) What is the shape of the path followed by the electron and why ? 1
(c) Find the potential difference applied. 2

OR

(c) Find the magnitude and direction of the magnetic field which
should be created in the space between the plates so that the
electron beam goes straight undeviated. 2

35. Diffraction of light is bending of light around the corners of an object
whose size is comparable with the wavelength of light. Diffraction
actually defines the limits of ray optics. This limit for optical instruments
is set by the wavelength of light. An experimental arrangement is set up
to observe the diffraction pattern due to a single slit.

Answer the following questions based on the above :
(a) How will the width of central maximum be affected if the

wavelength of light is increased ? 1
(b) Under what condition is the first minimum obtained ? 1
(c) Write two points of difference between interference and diffraction
patterns. 2
OR

(c) Two students are separated by a 7 m partition wall in a room 10 m
high. If both light and sound waves can bend around obstacles, how
is it that the students are unable to see each other even though they
can converse easily ? 2
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(For Internal and Restricted use only)
Senior School Certificate Examination, 2023
SUBJECT NAME PHYSICS (PAPER CODE 55/3/3)
General Instructions: -

1 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
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examinations conducted, Evaluation done and several other aspects. Its’ leakage to
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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.

4 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.

5 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
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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
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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.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

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

Wrong grand total.

Marks in words and figures not tallying/not same.

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

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 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.
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MARKING SCHEME: PHYSICS(042)
Code: 55/3/3
Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
1. (a) Current in the circuit. 1 1
2. h 1 1
(c)
3. w I’ tract 1 1
(c) - attractive
4. (d) 8:1 1 1
5. (a) Only displacement current exists. 1 1
6. (c)IaA? 1 1
7. (c) Width of depletion layer increases. 1 1
8. 1 1
(c)
Ba
I
\
|
I
05 -
9. (b) 0.51eV 1 1
10. 4 1 1
a) —=
(a) 5
11. (c) 5 x10° m™ 1 1
12. (b) twice 1 1
13. 9 1 1
() 3
14. © E 1 1
3
15. (b) inductor decreases and the capacitor increases. 1 1
16. (c) Assertion (A) is true but Reason (R) is false 1 1
17. (d) Assertion (A) is false and Reason (R) is also false 1 1
18. (a) Both Assertion (A) and Reason(R) are true and Reason (R) is the correct 1 1
explanation of the Assertion (A).
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SECTION B

19.
Explanation of property 1
Difference between half wave and full wave rectifier.
pn-junction conducts in forward bias. 1
Alternatively:-pn-junction is a uni-directional device.
The half-wave rectifier gives output only for half of the input cycle .The full-
wave rectifier gives output for both the halves of the input cycles. 1
Alternatively:-If output waveform of both the rectifiers shown
diagrammatically, then full credit to be given.
2
20. (a)
Graph of binding energy per nucleon as a function of mass number A 1
Explanation
Z 10
i s w;F(_ re o A
:é i ¢ i)’ —Hﬁ—{P()\L\ L 197 A "‘"“{_}
T Ic/'Jb o A=
= LIRON
T ¢l
= 1
®
T e
- 9% 50 100 150 200 250
Mass number (A)
Explanation:-Nuclear forces are short range & show saturation, while the
electrostatic force are neither short range nor show any saturation. Hence for 1

heavier nuclei (A>170) the electrostatic force of repulsion becomes
predominant, decreasing the binding energy per nucleon.
Alternatively:-As the size of the nucleus increases, the nucleus becomes
unstable.

Note: No deduction of marks if values of elements are not shown in the graph.

OR
(b)
Expression for radius of the n'" orbit in a hydrogen atom 2
4
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2
Using equation (1) &(2)

n’h’4rne,

m(27z)2 e

= 0.53x 100> m

T

_n
mvy,=— =

Vs

)

21.

Definition of Displacement Current

Difference

1

1

electric field/flux.

Alternatively:-
d¢
I, = £
o=a( 2]

current in a region.

Difference:

Displacement current is due to change in electric flux.
Conduction current is due to flow of electrons.
Alternatively:

e
dt

s
dt

Displacement current: It is the current that arises due to the rate of change of 1

Alternatively: The term with units of current to explain the continuity of

22.

Finding the ratio of magnetic moment

For square loop; L=4a=a =§

2
Area of square loop = 1L_6

For equilateral triangle; L =3a=a :%

V2
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Area of equilateral triangle = ?az

()

419 36
Magnetic moment « Area of the loop.

!
m, ' 36 33 "
- = X—=—
m 16 3> 4
2
23. (a)
Statement of Huygen’s Principle 1
Explanation 1
Statement: Each point of the wavefront is the source of secondary disturbance
in all directions. Y
Common tangent to all the secondary wavelets gives new position of the Va
wavefront.
Explanation: Light energy cannot travel in backward direction. 1
Alternatively:
It was an adhoc assumption .
Alternatively:

1
For back wave: 1= > (1+ cos @)

at #=180° ; contribution is zero.

Alternatively:

Amplitude of secondary wavelets is maximum in forward direction and zero in

backward in direction.

Note: If any other relevant explanation given, give full credit.

OR
(b
(1) Diagram for concave mirror 1
(11) Diagram for convex lens 1
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(1)
Concave mirrar
of radins &
. 1
>
Incident
plancwave Fe
=
pe—
Sphencal wavelront
ol raditns K2
(i)
1
—_— A
Incident ,l\. Incit
plancwave /
plan
\
\\/'
b2 ~
-
Spherical wavefront 2
of radius [
24.
Calculation of critical angle 2
From Snell ‘s law:-
i, sini, = 41, Sin 90° 7
2xsini, = V2 x1 1,
sini 1
i, =—F
c \/5 1/2
i =45°
72
Alternatively:
sini, =
Hy !
.. 1 1
sini, = 5 Va
i =45° v
2
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25.

Circuit Diagram
(a) Forward Biasing
(b) Reverse Biasing

VI characteristics for each case

72
Vot

(a) Forward Bias

@\’oltmeter(\:’)

|

Wl

Milliammeter
(mA)

>
|
P n

(a)

(b) Reverse Bias

d/‘ Swilch

//‘\ Voltmeter(V)
\/

I‘; {
P n

(eA)

©

Microammeter

N,
Switch

N

(b)

V2

Y
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VI Characteristics
I(mA)
S %+%
06 > Vi
I (nA) 2
SECTION C
26.
(a)
(1) Expression for current 1
(i1) Reactance of the capacitor 1
Graph of 1 versus @t 1
. . q
1) V, Sinwt = =
() ¥, Sinwr =2 )
2
1= ﬂ = i(CVm sin wt)
dt dt .
I =wCV coswt /2
Alternatively:-
V
_ m _ . T
1= y coswt =1, sin(wt + A)
oC
. v, . .
(1) 7= y’” sin(aot + %) =1, sin(wt+7/)
oC
. . 14
Comparing with 7 = 7
Ve
Reactance of the capacitor; X, = LC 1
(4]
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OR
(b)
Expression for average power consumed 2
Power Factor for
(1) Purely Inductive circuit Ya
(i1) Purely Resistive Circuit %
Instantaneous Power;
P=VI=(sinot) x i,sin(wt+¢)
P = V"’zi’” [cos¢ —cos(2at+ ¢)] -—(1)

The average power over a cycle is given by the average of the two terms in the
R.H.S of equation (1). It is only the second term which is time dependent .Its
average is zero (the positive half of the cosine cancels the negative half).
Therefore,

V.

m

—cos¢

22

VI
=—"22cosg=
5 ¢

avg

Py =V sl s COSP

rms= rms

Alternatively:-
If the expression is deduced using integration, then full credit to be given.

1) Power factor for purely inductive circuit, ¢ = T cosg=0
(i) purely 5

(i1) Power factor for purely resistive circuit; ¢=0=> cos¢g =1

V2

Y2

Vs

Y

Y

Y

10

Get More Learning Materials Here : & m &N www.studentbro.in




27.
(a)

(1) Prove that nuclear density is constant 1
(i1) Graph between potential energy & separation 1
Two Inferences t

. mass
1 =
( ) r volume

mas number X mass of nucleon A

volume of nucleus

A xm 3m

p = =
ﬁﬂ-(ROAIB )3 47Z'R§ 1/2
3

Hence, density is independent of mass number.

(ii)

Repulsion Attraction

Inferences
-The force is attractive for distances larger than ro. A
- The force is repulsive for distance less than ro. A

Alternatively:-
Any other relevant inference drawn from the graph should be given full credit.
OR
(b)
(1) Graph to show the variation of the number of
scattered particles as a function of scattering angle. 1
(i1) Two conclusions Vot
Discovery of nucleus 1

11
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(1)

10

10°

10 -

10°

10

-
10 &

— - —

Number of scattered particles detected
e
—_—

10

o 20 40 60 80 100 120 140 160 180

Scattering angle @ (in degree)

(i1)- The entire positive charge and most of the mass of the atom are v,
concentrated in a small space.
-Many of the a-particles pass through the foil. It means that they do not suffer v,
any collisions.

To deflect the a-particle backwards, a large repulsive force is required, which

is provided only if the greater part of the mass of the atom & its positive 1
charge were concentrated tightly at its centre. This lead to the discovery of the
nucleus in the atom. 3
28.
Finding the
(a) Current induced 1%,
(b) Power required 1'%
(a)
,_Blv Z
R
_0.2x(10x107)x(5%107) 72
B 0.4
i=2.5x10" 4 2
(b) P=iR 7
3\? Y,
=(2.5><10 ) x0.4
Y5
P=25x10"°w
3
12
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29.

Obtaining relation between current and drift velocity 1%
Deduction of Ohm’s Law 12

Volume of the wire = 4!/ A
No. of € in this volume = n4l

Charge on the conductor = (ndl ).
The amount of charge crossing the area A in time At is IAt; where I is the

magnitude of the current. Hence,

IAt:+neA|Vd|At %

= [ =nedv, Y

Since |V,| =%T &

2
I:neA[ﬁ}K: net A(Kj 72
m)l m l
:K_(L)L
I \ne’t)4 )

V. .
Hence — is constant for a given conductor at constant temperature.

=Val

3
30.
(a) (1) Identification of heavier mass & reason Vot
(i1) Slope of line 1
(b) Calculation of momentum 1

(a)(1) B is heavier than A Va

1
Reason- Slope a— v,

N

13
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Slope of A > slope of B;

Hence m, > m,

(b) Momentum, p :%

_6.63x107
- 3)(10710
p=221x10"kgm/s

V2

V2

2

SECTION D

31.

(a)

(1) Ray diagram showing formation of real image in a concave mirror.
Obtaining the relation between u,v and R
(i1) Position of image formed
Height of image formed

—_— N

(@)

A \ M

B O PR St

"[)
From Fig. the two right-angled triangles A'B'’F and MPF are similar. (For
paraxial rays, MP can be considered to be a straight line perpendicular to CP.)
Therefore,

14
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B'A" B'F

PM  FP
PGB AR
TR R e

Since £ APB = 2 A’PB’, the right angled triangles A'B'P and ABP are also
similar. Therefore,

BA" B'P

BA BP

(i)

Comparing equations (i) and (ii)
B'F BP-FP BP
FP FP BP

B'P=-—v,FP=—f BP=—u;

Using these in Eq.(ii1) we get 1,112

v u f R
Alternatively:- If the result derived by any other method, full credit to be
given.

(i1) For lens: 111
v u f

u=-5m; f=+Ilm

1 1 1

v 5 (+)

I_v_
0w (-9)
1=(-0.25) x (1.8)

1=-045m

V2

Y2

V2

V2

V2

V2

2

V2

15

Get More Learning Materials Here : & m &N www.studentbro.in




OR
(b)
(1) Ray diagram showing refraction
of a ray of light through a rectangular glass prism.
Obtaining the relation between u,4&35,

(i1) Finding Refractive Index of material of the lens. 2

o -

(1)

(A i Te

B C

In the quadrilateral AQNR, two of the angles (at the vertices Q and R) are
right angles. Therefore, the sum of the other angles of the quadrilateral is 180°.
2A + £QNR = 180° y
From the triangle QNR, r1 + r2 + ZQNR = 180° ’
Comparing these two equations, we get y
n+n=A 0 :
The total deviation & is the sum of deviations at the two faces, v,
§=({-r)+(e—r)thatis, s =i+te-A - (i1)

When 6 =65,; i=e&ri=n
From (i); 2r = Aorr=A/2

A+9,

From (i1); 6, =2i-Aori=

. A
L s1n(7Jr O ) v
sin 2

H=—=
inA
sinr Sll’lé

(i1) Given; P =- 5D )

f (in cm) :%=-20 cm

1 1 Va

. , N S S o
Using Lens Maker’s formula ; 7 =(u-1)[ X Rz]

1 1 1
(—20) (2= 1)[(—20) " (+20)

]

16

Get More Learning Materials Here : & m &N www.studentbro.in



1 1 1 Ya
—  —(u-D[—-—1: —1==
20 (u-1)[ ol #1=g
3 15 &
> U= E =
5
32.
(a)
(1) Definition & SI Unit of Electric Flux Vot V2
(i1) Deriving the expression for electric field due to a
uniformly charged infinite plane sheet. 2
(ii1) Net charge enclosed by the cube 2
G) ¢ = E.4 v,
Alternatively: Electric flux is the number of electric field lines passing
through an area normally.
S.1. unit of electric flux Nm?/C or V-m. 1,
(i)
Y
From Gauss’s law:- ¢=<j>§. ai=1 Y
Eo
264=24 2
80
E=2 7
2¢,
Alternatively: If the shape of the Gaussian surface is taken cylindrical,
full credit to be given.

17

Get More Learning Materials Here : & m &N www.studentbro.in



(iii)

@, = Edscos180° =—Eds Y
=-BL’
¢ = Edscos0’ = Eds 1,
=(AL+B)[* = AL’ + B’

Net flux =g¢, +4, 72

= (AL +BI*)- B[

Net flux = 4 =4

€, 1/2
=>g=AL e,
OR

(b)

(1) Definitions & S.I. Unit of electric potential 2+ Vs

(i1) Derivation of expression of Equivalent capacitance 2

(i11) Calculation of Electrostatic Potential Energy 2
(1) Electrical Potential — Electrostatic potential at any point in a region with Y

electrostatic field is the work done in bringing a unit positive charge (without
acceleration) from infinity to that point.

Alternatively:-

Work Done
q

V
v=—[E.di
S.I. unit of electrostatic potential is volt. Va

Alternatively:-
S.L unit is J/C.

+ + + +

Y2

+ + + 4
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(111)
2
Potential energy of the system = K |:M+@—q—:|
4a 3a Sa

Potential energy of the system =0

_ 2
=K &J’_@_q_ :O
4a 3a 5Sa

Y2

Y2

Y2

Vs

Y

33.

(a)

(1) For a moving coil galvanometer
Principle
Working
Reason it cannot be used as such
(i1) Reason for radial field
How radial field is achieved

I

(1) Principle — When a rectangular loop carrying current I is placed in a
uniform magnetic field, it experiences a torque.

Working:-

When a current flows through the coil of a galvanometer, a torque acts on it.

7 = NiABsin 8
For radial magnetic field; sing=1
The spring provides a counter or restoring toqrue ¢ .

k¢ = NiAB
In equilibrium; NAB ) .
¢= )

Galvanometer cannot be used as such to measure current because:
-It has large resistance and hence will change the value of current in the

Get More Learning Materials Here : & m
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circuit. 1
-It is a sensitive device.
(Any one of the above)

(i1) The magnetic field is made radial in a moving coil galvanometer so that
the magnetic dipole moment (m ) is always perpendicular to the magnetic field 1
(B)Hence,sin6 =1 always

Alternatively: The magnetic field is made radial in a moving coil
galvanometer to make the scale linear.

It is achieved by using curved magnetic poles. 1

Alternatively:-By using soft iron cylindrical core.

OR
(b)
(1) Derivation of expression for magnetic field
on the axis of a current carrying loop. 3
(i1) Two differences between
diamagnetic and paramagnetic substance. 1+1
(1)
y

%

dl dB,

~K A 4dB
R|
ol ’ X 'F\:;B. >X
(ll
7‘. - -

1

dp = Ho I'dl x x| /2

4

1

_ 44,idlsin90” /2

4 (xz +R? )
dB, cancels out.

!

Net B = Ide :decosﬁ
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_H J~ idl y R
(2 r) (eer)”

:Ljdz

47r(x2 +R? )3/2

- MR
PR
-~ 2 -
Bopge e g

(i1) Differences

Diamagnetic Materials
(i) Susceptibility is between -1 and 0.

(i1) Relative permeability is between 0
and 1.

(1i1) p < o

(iv) Tendency to move from stronger to

weaker part of external magnetism.
(v) is repelled by a magnet.

(vii)
X
S = >

(vi) Field inside the material is reduced.

Paramagnetic Materials

(i) Susceptibility is a small positive
number.(slightly greater than zero.)
(i1) Relative permeability is slightly

greater than 1.

(1) p > po

(iv) Tendency to move from region of
weak to strong magnetic field.

(v) is weakly attracted by a magnet.
(vi) Field inside is slightly enhanced.

(vii)

=

Any two of the above mentioned differences.

2

Y

1+1
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SECTION E
34.
(a) Time taken by the electron to strike the edge. 1
(b) Shape of path followed by the electron and it’s reason Yot Vo
(c) Potential Difference applied 2
OR
(c) Magnitude and Direction of magnetic field 1+1
(a) Electron strikes the edge after travelling 3 cm horizontally (along x-axis).
x=Vx x1 VZ3
3x102 =3 x107) xt
t=10"s 72
(b) Shape of the path is parabola. &
Reason: Force/acceleration is in a fixed direction perpendicular to the 72
initial velocity.
(c) Along y-direction
15
S, =ut+—at
2
. 1 i
-0.5 x 102=0+5ay(109)2 y
ay=-10'6 m/s*
Magnitude of acceleration (a,) = L E(KJ Ya
m  m\l
V:10'“x9.1><10*31><1><10*2 1,
1.6x107"
Y
y=568.75 V
OR
1
©) gE|=|qvB; B =L =" &
v e v
Along y-direction
S, =uyt +layt2
2
0.5 % 107 =0+ Za,(10°)
_ al6 e Vs
ay=-10""m/s
9.1x107" 10" ( 1 j
B= X
1.6x107" 3x10’
22
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B=19x10"T Va

Direction of magnetic field will be out of the plane of the paper. Va
4
3s.
(a) Effect on width of central maximum 1
(b) Condition for first minimum 1
(c) Differences between interference and diffraction patterns 2
OR
Reason 2
(@) B, a2
B, will increase with increase in wavelength. 1
1

(b) When path difference a9 = 2 oratanangle; 6~ 1/a

(c) Differences

Interference Pattern Diffraction Pattern

(1) All the maxima are equally (1) Width of Central bright maxima
spaced. is twice the width of the other

(i) The dark fringe is having zero maxima.

intensity. (i1) The dark fringe is not

(ii1) All the maxima are of the same | completely dark.

intensity. (ii1) There is a sharp decrease in the

. . . +
intensity of maxima after the central 1+

bright maxima.

(iv) (iv)

JA2M I O 1A 2A3A

—» Path differnce > &
Alternatively:- R,
-It is obtained by the superposition of | It is obtained by the superposition
two waves originating from two of waves from points on a single
sources/slits. slit.

23
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Any two of the above differences.
OR

(c) The opening (slit) is 3m; which is of the order of the wavelength of sound
waves whereas it is very large compare to the wavelength of light. 2
Hence, sound can bend around the obstacle while light cannot.
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