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15 minute time has been allotted to read this question paper. The question
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candidates will read the question paper only and will not write any answer on
the answer-book during this period.
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General Instructions :
Read the following instructions very carefully and follow them :

()
(1)
(iii)
(i)
(v)
(v)
(vii)

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

This 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 type
questions. Each question carries 1 mark.

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

In Section C : Question numbers 22 to 28 are Short Answer 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 type questions.
Each question carries 5 marks.

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

(ix)
(x)

I 55/2/2

internal choice has been prouvided 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 calculators is not allowed.

You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1C

Hy=4n x 1077 Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.

Mass of proton = 1.673 x 10~27 kg.

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzman’s constant = 1.38 x 10723 JK!
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SECTION - A
1. Two identical point charges are placed at the two vertices A and B of an
equilateral triangle of side I. The magnitude of the electric field at the
third vertex P is E. If a hollow conducting sphere of radius (//4) is placed

at P, the magnitude of the electric field at point P now becomes 1
(A) >E B) E
(©) g (D) zero

2. A battery of em.f. 12 V and internal resistance 0.5 Q is connected to a
9.5 Q resistor through a key. The ratio of potential difference between the
two terminals of the battery, when the key is open to that when the key is

closed, 1s 1
(A) 1.05 B) 1
(C) 0.95 D) 1.1

3.  The alternating current I in an inductor is observed to vary with time t as
shown in the graph for a cycle. 1

1

. 0 —>t T u .
Which one of the following graphs is the correct representation of wave
form of voltage V with time t ?

dl

A)
6 T/ T

il

©) > o

T/o| T
0 T/ T

4. A diamagnetic substance is brought, one by one, near the north pole and
the south pole of a bar magnet. It is 1
(A) repelled by north pole and attracted by south pole.
(B) attracted by north pole and repelled by south pole.
(C) attracted by north pole as well as by south pole.
(D) repelled by north pole as well as by south pole.
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IRATTARTST o =T YTeheel T AT 2 -

o By
@ o ®

1’11 I‘? 1’12 I‘?
© — D —

1’12 1'2 1’11 1'2

Torefl emuraTE =mere, foEE x-feom 7 1A 90 vanfed 81 W R, 1 1 cm oTFT Hien Tvg
Frta e Wl % gefeg W OEHiAda: W1 8 | 3 @UE % HRU (6g
(Im, 1m, 0) T Iraehiy & &

A) 1.0x109kT B) -1.0x109kT
5.0 A 5.0 A
= —10 = —10

© x1070kT @) — <100k T

fopelt ac S <A1 pugelt foml % < @@ 100 U1 T B 1 &t 0.1 m? B,
0.02 T % Frachid & H Tfd Hehve 3T FOH HL T & | 36 FUSehl H I~ H(ehadl
faare. 2

(A) 031V (B) 0.20V
(C) 0.63V (D) 0.10V

BTSGIoH TRATY] <hT TATY] Tz Ieqrai 1@Td fenet foreh g8 ot 31maaq s W&t & | a1 Yad
S 38 U8 H HIST g1 Bl o Ul Tehell 8, Fefetiad § & foraehl aewa & 7
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(C) <AT3AT Foft (D) Il SR, T & IeH 3R T € gha Soft
%meaﬁwdﬁa@ﬁqﬁw@f%lmﬁs%%saaﬁgaﬁmwﬁmﬁqﬁw
gl gt

(A) %f (B) %f
(©) %f D) f
TR fa e o FAad g ?
TR TR 3 SR 3 fagd &=

(A) TN T 2 AT & TGC I I A ST & |
(B) wEh a1 g a7 & @I S 9T ST ¢ |
(C) TERER FIT & qT &3 T@TL & 1% &] a1 & |
(D) TEREl BIAT 2 AT &5 W & 191 S| & |
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Two long solenoids of radii r; and r, (>r;) and number of turns per unit
length n; and n, respectively are co-axially wrapped one over the other.
The ratio of self-inductance of inner solenoid to their mutual inductance

1s — 1
| ny

@ o ®)
n, r? n, r?

©) 2 (D) 2
n,r, n, r,

6. A1 cm straight segment of a conductor carrying 1 A current in x direction
lies symmetrically at origin of Cartesian coordinate system. The magnetic

field due to this segment at point (Im, 1m, 0) is 1
A) 1.0x10°kT B) -1.0x10°kT

5.0 A 5.0 A

2.2 -10 _22 -10
(©) \EXIO kT (D) \/§X10 kT

7. A coil of an ac generator, having 100 turns and area 0.1 m> each, rotates
at half a rotation per second in a magnetic field of 0.02 T. The maximum

emf generated in the coil is 1
A) 031V (B) 0.20V
(C) 0.63V (D) 0.10V

8. Atomic spectral emission lines of hydrogen atom are incident on a zinc
surface. The lines which can emit photoelectrons from the surface are
members of 1
(A) Balmer series
(B) Paschen series
(C) Lyman series
(D) Neither Balmer, nor Paschen nor Lyman series

9. The focal length of a concave mirror in air is f. When the mirror is

immersed in a liquid of refractive index %, its focal length will become 1
5 3

@ of ® :f

© 2t D) f

10. Which one of the following statements is correct ?

Electric field due to static charges is 1
(A) conservative and field lines do not form closed loops.

(B) conservative and field lines form closed loops.

(C) non-conservative and field lines do not form closed loops.

(D) non-conservative and field lines form closed loops.
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Frforfga o @ fepmeht wifa o S Tha1 2 2
(A) wfUees (B) W
(C) Tuta (D) feg=

12. ot grggier weam) o ferelt soiereia shi Fetam 31eme o S —13.6 eV B | FaTeH T
n % CIEY TehH efT H 3Eehl STl —0.544 eV & | n HTAH 7
4) 2 B) 3
©€) 4 D) 5

TR HEAT 13 § 16 6 fo1e, & e fou e & — o weh i 1fieRe (A) 7T g8 1 R (R)

g 3ifehd ferarm T B | 37 ST % T ST A fer T el (A), (B), (C) 3R (D) T & g

gt

(A) HYT (A) 3R R (R) QT HET & 3 R (R), AR (A) 6T &l ST
2

(B) AfRYA (A) 3R HROT (R) SHT Tal &, T R (R), 3heH (A) i Tl e &
HATS |

(C) AT (A) Tl 7, W] U1 (R) Teid & |

(D) 3fYHe (A) 3 HRUT (R) THI T4 # |

13. AfReM (A)  : oFeTEd qul SR e qU H § AT avi foreqa foeea wwm gwn

Hhdl g |
%1 (R) ;ST QU <l g § ST qTi i ST 317k gl 2 |
14. FPEREA (A)  : Torelt et sl e i faga oot o g A B R |
%I (R) : Toret sroemlt graR i dieear Tedl 8, T 9T Sl § |
15. APPIT (A)  : TIEZISH THY] o &R Wi § ndl HeT & Solagi= ol v HaiT
IGhT shefT <h1 FIeaT v, o6 STt o ST B R |
%I (R) : SR Higd % FTHR IS JIH hadt A9 FHeheay wensti dh
e L ThT & |
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11. When the resistance measured between p and n ends of a p-n junction

diode 1s high, it can act as a/an — 1
(A) resistor (B) 1inductor
(C) capacitor (D) switch

12. The energy of an electron in a hydrogen atom in ground state is —13.6 eV.
Its energy in an orbit corresponding to quantum number n is —0.544 eV.

The value of n is 1
A 2 B) 3
C) 4 D) 5

For Questions 13 to 16, two statements are given — one labelled Assertion (A)

and other labelled Reason (R). Select the correct answer to these questions
from the codes (A), (B), (C) and (D) as given below :

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

(B) If both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A).

(C) If Assertion (A) is true but Reason (R) is false.
(D) Ifboth Assertion (A) and Reason (R) are false.

13. Assertion (A) : Out of Infrared and radio waves, the radio waves show
more diffraction effect. 1

Reason (R) : Radio waves have greater frequency than infrared
waves.

14. Assertion (A) : In an ideal step-down transformer, the electrical energy
is not lost. 1

Reason (R) : In a step-down transformer, voltage decreases but the
current increases.

15. Assertion (A) : In Bohr model of hydrogen atom, the angular

momentum of an electron in n'® orbit is proportional to
the square root of its orbit radius r.. 1

Reason (R) : According to Bohr model, electron can jump to its
nearest orbits only.

I 55/2/2 Page 9 of 24 P.T.O. I
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16.

17.

18.

19.

20.

21.

AP (A) ;T rdaTeTs SIE U B TR i HieTs 3R T8l 'l & |
%I (R) : SredTersh laaal § gt Tt hl HICTS 95 § i, WY TETeTh
& T W AR T § |

Qg -§
faferept e st dgeft dteedn 0.7 V2 | 34 farg WV aitee s fopelt sedl o @ 2oft o
T 3T 1000 Q  foreft gfeieres 1 GaifTd stk 38 Y=Tferd foram T 8 | 39 fafa o
V 1 HH 3Td hITST e oft 720 910 15 mA # |
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T o faw 1 G HIT |

1 3T ol A 3R B 5 i 3l B gl 10 cm 7, ol ToRHT SRITTeh S=al TR SFHR:
50.0 cm 3 70.0 cm T ITRITUA fopam w8 | fopet foma 1 39 9790 W 20.0 cm W
I TR T 2 | <781 o SIS g & 3ifom Siaferst <l Fehfd 3R ferf sima i |

FE ®ed 2.0 eV o TRet 91g < I8 W &1 fafy= g & fafrtun i th-Tsh Hh
ST ShUAT AT 8 | §7eh BISHT shl SHotld shA: 2.5 eV 3 4.5 eV & | gHI T |
Icafold getaril ohl Jfrehcd <ITell o1 AT HTd HITT |

(a) FHM e 3R auH B & g1 ar, Feehl awagdl o1 3uTd 2 : 3 7, et seft o
15 A 9IRT <l 3T shicht 7, I9e § TSI & | 39 aRi & JeTfed SR 71d <hife |
YT
(b) To= @ guiv 3R ws iy ¥ V, V aur 2V faars. & o ey ¥« @ R
TfeRIEehdT o Teh Afqlgeh, C HTRAT o Teh BTG 9T 2R TiUeshd o Tsh 37
gferieres | SIS T & | TrRi 31at § 371d ST (1) P dem Q o 7e favemat aur

(ii) FuTiE C o Rl o faseier |
Vv R
] AN
\% C
Pr—i| IF——a
2V 2R
| ——ww
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16. Assertion (A) : In a semiconductor diode the thickness of depletion

layer is not fixed. 1
Reason (R) : Thickness of depletion layer in a semiconductor device
depends upon many factors such as biasing of the
semiconductor.
SECTION - B

17. The threshold voltage of a silicon diode 1s 0.7 V. It is operated at this point
by connecting the diode in series with a battery of V volt and a resistor of
1000 Q. Find the value of V when the current drawn is 15 mA. 2

18. Show the refraction of light wave at a plane interface using Huygens’
principle and prove Snell’s law. 2

19. Two convex lenses A and B, each of focal length 10.0 ¢cm, are mounted on
an optical bench at 50.0 cm and 70.0 cm respectively. An object is
mounted at 20.0 cm. Find the nature and position of the final image
formed by the combination. 2

20. Radiations of two frequencies are incident on a metal surface of work
function 2.0 eV one by one. The energies of their photons are 2.5 eV and
4.5 eV respectively. Find the ratio of the maximum speed of the electrons
emitted in the two cases. 2

21. (a) Two wires of the same material and the same radius have their
lengths in the ratio 2 : 3. They are connected in parallel to a battery
which supplies a current of 15 A. Find the current through the wires. 2
OR
(b) In the circuit three ideal cells of e.m.f. V, V and 2V are connected to a
resistor of resistance R, a capacitor of capacitance C and another
resistor of resistance 2R as shown in figure. In the steady state find
(1) the potential difference between P and Q and (i1) potential
difference across capacitor C.

N R

1 A

VI C
P+— | 1 Q

2v 2R

| ——w
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23.

24.

25.

26.
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. (a)

(b)

(a)

(b)

(©)

Qug -1

Terelt =Teten Shl Sfciershar <t i faiRau | =meres ot Sfatieshar <6t ara W i

1 == SHIfSTT qUT AT o Hei o Y H 9L shi TTcRIETshdT o TereRuT Sl UTH WU |

Q)  “fret =1 Sieear 1 sed, EE 3= AW =fee, & sties giauy e
BT =TT 1”7 gfE HfT |

(i) “Toreft 3= et st Sl w1 it Uferiy 3= g1 =nfeT |7 gfE hife |

TSl oh1s THT=R ST g1 51 g8 H foreft hior ot fereferd: SorwT i &, ol 3§ 4 <l
HIeTS T 1 J9Td 9l & ?

ToRTuT 3@ 1 TERIaT 9 Ig CuIisC b I H 3TRTeh €9 9 gefl SIS T gehl e
Bl & 3R Hehl =men Hif |

I@ 61 TRt ¥ Foreht wenTfires g grn fepelt septfes et o T=rur shi =men
HIfT |

Toreht Sreammard & (ac) o e 7 a1 o wed ga 9 o o9 3t foiflau | et wH
< g1 H YeATad| IR 9 o H1Ed o HH o {70 Seieh oca—1 shifvd |

(a)
(b)

(©)

(a)

Torea greehia 7T fohd TR 3ca=1 <hl SATCl & 2

15 Tored Freehy TUT SHeATek HaL hl fewn § i 2 | ot &or seeht ferggd &=
Tfew ufeem feom 6t 31K God htar 8 | 3 &1 3ueh greshi & wiew & fem
oFe R B ?

et a6 Tgam quresd 1 T aln i ddan el & IuTd qiehford
it |

Wﬁgﬁ%ﬁﬁ%mﬁXX' 318 % guret forel et o g =Ters
|8 —X 3181 Y 3R 9T 1 yaTted g1 W@ 7, o ke g oty o fereht frra
AV =y i & & | 7 ol =TT § gl d T |
(i) Torga & 3R Freshia &= <hi femmati i guTie aTer 3TRE ST |
(i) ITERE U AN oo fafi= sell o1 Seoig HINT |
(i) E, d 3R 1% 9qi H v, o0 7 H1d HIT |

3T
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SECTION - C

22. (a) Define resistivity of a conductor. Discuss its dependence on
temperature of the conductor and draw a plot of resistivity of copper
as a function of temperature. 3

(b) (@) “Alow voltage battery from which high current is required must
have low internal resistance.” Justify.

(11) “A high voltage battery must have a large internal resistance.”
Justify.

23. (a) When a parallel beam of light enters water surface obliquely at some
angle, what is the effect on the width of the beam ? 3

(b) With the help of a ray diagram, show that a straw appears bent
when it 1s partly dipped in water and explain it.

(¢) Explain the transmission of optical signal through an optical fibre by
a diagram.

24. Differentiate between the peak value and root mean square value of an
alternating current. Derive the expression for the root mean square value
of alternating current, in terms of its peak value. 3

25. (a) How is an electromagnetic wave produced ? 3

(b) An electromagnetic wave is travelling in vertically upward direction.
At an instant, its electric field vector points in west direction. In
which direction does the magnetic field vector point at that instant ?

(c) Estimate the ratio of shortest wave length of radio waves to the
longest wave length of gamma waves.

%
26. (a) In aregion of a uniform electric field E, a negatively charged particle

AN
1s moving with a constant velocity Y = —v,1 near a long straight

conductor coinciding with XX' axis and carrying current I towards —X
axis. The particle remains at a distance d from the conductor. 3

(1) Draw diagram showing direction of electric and magnetic fields.
(11) What are the various forces acting on the charged particle ?
(iii) Find the value of v in terms of E, d and L.

OR
I 55/2/2 Page 13 of 24 P.T.O. I
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(b)

27. (a)

(b)

(©

28. (a)

(b)

I 55/2/2

XX' SR YY' 381 o I W G I aTg o =Terehi | 1) 3R L, R s
—X 318 3R —Y 378 % ™ YaIed &1 W@ @ | fog P(X, Y) W 3 +e Jrehid
& ST IiEToT 37 feem 31 SR |

foreht STt I1eaTeTeh H SEEETS 3TN TCTHETH A9 dTesh R ald & ?

Ig p-n T 3 THEC 2 | THH 9T I i o1l AT ATEehl bl T bl FUH
I |

1% 3 Tl p-n G4 TS & foTT dieedr & |1y 9 o1 forerr gerian T @ |

I (mA)
301

207

wefefers 10 e

1 S g 1 i 1 1 1 1 1 1 1 1
120— © -12 -10 -08-0.6 0402 0 02 04 06 0.

V (volts)

V = —0.6 dice WSS o Tfcreh Tfe sl 3Teheld hIfST |

SR HE&AT o A1 i fFAS 7 A1 b1 fo=ror g9Iiz | 38 99 SHoAf 95k &
T 1 3e0T@ 1T |
wfa =feastta e Sem ot & < Tifies foret wfa faasiia srfiss srem ot &
1fireh <1 fmfor ohed &

() I8 forl TepR <1 Ttk Sfiferan 2 2

(i) T ITEhT T el GEIHH ST &, T2l § J1aT HUNGfdd WaT 8 ?
(iii) T 39 TTehAT ol ol sh HATERIAHAT Bl & 31T 3HH Foll 3cd— it & 2
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27. (a)
(b)

(©

28. (a)

(b)

I 55/2/2

Two infinitely long conductors kept along XX and YY axes are
carrying current I, and I, along —X axis and —Y axis respectively.

Find the magnitude and direction of the net magnetic field produced
at point P(X, Y).

What are majority and minority charge carriers in an extrinsic
semiconductor ?

A p-n junction is forward biased. Describe the movement of the
charge carriers which produce current in it.

The graph shows the variation of current with voltage for a p-n

junction diode.

I (mA)
301
201
10+ |
Reverse Forward ,.
bias T  Dbias /
| S g | | | | | 1 i |

== S | 1 1 I I I I

| +
-12.0,- 1.2 1.0 -0.8 0.6 -04 02 0 02 04 0.6 0.
[ V (volts)

Estimate the dynamic resistance of diode at V =-0.6 volt.

Show the variation of binding energy per nucleon with mass number.
Write the significance of the binding energy curve.
Two nuclei with lower binding energy per nucleon form a nuclei with

more binding energy per nucleon.

(1) What type of nuclear reaction is it ?

(11) Whether the total mass of nuclei increases, decreases or
remains unchanged ?

(111) Does the process require energy or produce energy ?
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SECTION -D

Question numbers 29 and 30 are case study based questions. Read the

following paragraphs and answer the questions that follow.

29. When a photon of suitable frequency is incident on a metal surface,
photoelectron is emitted from it. If the frequency is below a threshold
frequency (v ) for the surface, no photoelectron is emitted. For a photon of

frequency v(v > v), the kinetic energy of the emitted photoelectrons is

h(v — v)). The photocurrent can be stopped by applying a potential V_

called ‘stopping potential’ on the anode. Thus maximum kinetic energy of
photoelectrons K = eV_ = h(v —v ). The experimental graph between V_

and v for a metal is shown in figure. This is a straight line of slope m. 4 x 1 =4

(1) The straight line graphs obtained for two metals

(i1)

(iii) The intercepts on v-axis and V -axis of the graph are respectively :

I 55/2/2

(A) coincide each other.

— <

(B) are parallel to each other.

(C) are not parallel to each other and cross at a point on v-axis.

(D) are not parallel to each other and do not cross at a point on v-axis.

The value of Planck’s constant for this metal is

@ =
(C) me

hv,

@) vy
hv,

© %,

1

® e

O o

B) v,, hv,
D) hv,,v,
OR
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. (111) When the wavelength of a photon is doubled, how many times its
wave number and frequency become, respectively ?

@ 23 ® 33
© 32 D) 2.2

27
(iv) The momentum of a photon is 5.0 x 1072° kg. m/s. Ignoring
relativistic effects (if any), the wavelength of the photon is

(A) 1.33 um (B) 3.3 um
(C) 16.6 ym (D) 13.3 um

30. A parallel plate capacitor has two parallel plates which are separated by
an insulating medium like air, mica, etc. When the plates are connected to
the terminals of a battery, they get equal and opposite charges and an
electric field is set up in between them. This electric field between the two
plates depends upon the potential difference applied, the separation of the
plates and nature of the medium between the plates. 4x1=4
(1) The electric field between the plates of a parallel plate capacitor is E.

Now the separation between the plates 1s doubled and
simultaneously the applied potential difference between the plates is
reduced to half of its initial value. The new value of the electric field
between the plates will be :

A) E (B) 2E

E E
© 3 ®) 3

(1) A constant electric field is to be maintained between the two plates of
a capacitor whose separation d changes with time. Which of the
graphs correctly depict the potential difference (V) to be applied
between the plates as a function of separation between the plates (d)

to maintain the constant electric field ?
1% 1%

(A) / (B)

d d

(©) D)
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(iv)

(iv)

31. (a)

(b)

I 55/2/2

Q+++++++M++++++
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o1\ /

M N M N M N M N

F T T T g % SR Freead it % o aee R d ™
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E E E
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(iv)

(iv)

31. (a)
(b)
I 55/2/2

Q+++++++M++++++

In the above figure P, Q are the two parallel plates of a capacitor.
Plate Q 1s at positive potential with respect to plate P. MN is an
imaginary line drawn perpendicular to the plates. Which of the
graphs shows correctly the variations of the magnitude of electric
field strength E along the line MN ?

E E ) \ !
@ | @) | © 1 o I \_/

M N M N M N M N
Three parallel plates are placed above each other with equal

9
displacement d between neighbouring plates. The electric field

_)
between the first pair of the plates is E; and the electric field

_)
between the second pair of the plates is E,. The potential difference

between the third and the first plate is —
d(E; + E,)

W E, +E)-d ®) E,-By-d ©EBy-Ep-d ® —5
OR

A material of dielectric constant K is filled in a parallel plate
capacitor of capacitance C. The new value of its capacitance becomes

C
(A) C ®) (C) CK (D) 0(1 + %

SECTION - E

(i) A thin pencil of length (f/4) is placed coinciding with the
principal axis of a mirror of focal length f. The image of the
pencil is real and enlarged, just touches the pencil. Calculate
the magnification produced by the mirror.

(1) A ray of light is incident on a refracting face AB of a prism ABC
at an angle of 45°. The ray emerges from face AC and the angle
of deviation is 15°. The angle of prism is 30°. Show that the
emergent ray is normal to the face AC from which it emerges
out. Find the refractiorbindex of the material of the prism.

R

(1) Light consisting of two wavelengths 600 nm and 480 nm is used
to obtain interference fringes in a double slit experiment. The
screen is placed 1.0 m away from slits which are 1.0 nm apart.
(1) Calculate the distance of the third bright fringe on the

screen from the central maximum for wavelength 600 nm.
(2) Find the least distance from the central maximum where
the bright fringes due to both the wavelengths coincide.
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32. (a)

(b)

33. (a)

(b)

I 55/2/2

(i)

()

(i)

()

(i)

(iii)

()

(i1)

(iii)

()

(i1)

(iii)

(1) Toreft woret Torl forara Tt 4 forac 1ot <6 |re <fierat < fo=rom <1 0T
ifau | S e i raferfai o deEd v % 7H % o e
|

(2) %ﬁi’ﬁﬁﬁﬂ?ﬁ el T o foad g fpg sa A R gar 2 2
s ¢+ 1 Ig oY FTeTeh el A I fawg V ae a1mafard 7, Brsem R o foreft
el =Teteh @i B U &< 2 | If¢ A 3R B =1 foreft ael ar & g fera
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Tfava guT o o1 Sifvrererer feaflaw | +x-3181 % argfew fomet wewr § 50 NC-1
1 TohEHTH forea & Tenfira forem e 2 | 3 7t fareg (0, 0) W fava 220 V
2, A1 fog (4m, 3m) R fowa 1 IR |

JAgan
Toreft get 4B 3T fereft a5 g8 o e @ 3=t @ 2 feelt Tt g8 S % ferg

RfEe gt afew dS smfaa AR |

TRet I8 | 9 Ao foRld woied sl IR fRau | TeHT g8 % AEw
@RT | foreft TTISHE I8 < STEt T TS 39 U8 § ToRA 9Tl %ol fagd
A H S ANTGH &1 ol & | H T 2

Torelt o1y Tiietl @i S, o Wit foirg 31/™ q, = -3 pC, q, = -2 uC T
Q3 =9pC? | I T el S ST @A S, W o< 2 | gH1 981 S, 3R S,
o o= %13 oW Q ferd 7 1 3fg S, & o et Toreggd et <1 g 6 S,
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32. (a)
(b)
33. (a)
(b)

I 55/2/2

(i)

()

(i)

()

(i)

(iii)

()

(i1)

(iii)

()

(i1)

(iii)

(1) Draw the variation of intensity with angle of diffraction in
single slit diffraction pattern. Write the expression for
value of angle corresponding to zero intensity locations.

(2) In what way diffraction of light waves differs from
diffraction of sound waves ?

A small conducting sphere A of radius r charged to a potential
V, is enclosed by a spherical conducting shell B of radius R. If A
and B are connected by a thin wire, calculate the final potential
on sphere A and shell B.

Write two characteristics of equipotential surfaces. A uniform
electric field of 50 NC! is set up in a region along +x axis. If the
potential at the origin (0, 0) is 220 V, find the potential at a point
(4m, 3m).

OR

What is difference between an open surface and a closed surface ?

N
Draw elementary surface vector dS for a spherical surface S.
Define electric flux through a surface. Give the significance of a
Gaussian surface. A charge outside a Gaussian surface does not
contribute to total electric flux through the surface. Why ?

A small spherical shell S; has point charges q; =—3 puC, q, =2 uC
and qg = 9 pC inside it. This shell is enclosed by another big
spherical shell S,. A point charge Q is placed in between the
two surfaces S; and S,. If the electric flux through the surface
S, is four times the flux through surface S;, find charge Q.

What is the source of force acting on a current-carrying
conductor placed in a magnetic field ? Obtain the expression for
force acting between two long straight parallel conductors
carrying steady currents and hence define ‘ampere’.

A point charge q is moving with velocity v in a uniform magnetic

9
field B. Find the work done by the magnetic force on the charge.
Explain the necessary conditions in which the trajectory of a
charged particle is helical in a uniform magnetic field.
OR
A current carrying loop can be considered as a magnetic dipole
placed along its axis. Explain.

9
Obtain the relation for magnetic dipole moment M of current

N
carrying coil. Give the direction of M.

A current carrying coil is placed in an external uniform magnetic
field. The coil is free to turn in the magnetic field. What is the net
force acting on the coil ? Obtain the orientation of the coil in stable
equilibrium. Show that in this orientation the flux of the total field
(field produced by the loop + external field) through the coil is
maximum.

Page 23 of 24



i
e [n]

I 55/2/2

Page 24 of 24



Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME PHYSICS (PAPER CODE 55/2/2)

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
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 deliberation 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 (V) 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 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
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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 (O)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: 55/2/2

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
4. (D) repelled by north pole as well as by south pole
5. m
(A) 2
. . ~ 1 1
0 (@) 20 10°k T
J2
7. (©)0.63V 1 1
8. (C) Lyman series 1 1
9. (D) f 1 1
10. (A) conservative and field lines do not form closed loops. 1 1
11. (A) resistor / (C) capacitor 1 1
12. (D)5 1 1
13. (C) If Assertion (A) is true but Reason (R) is false. 1 1
14. (B) If both Assertion (A) and Reason (R) are true but Reason (R) is not the | 1 1
correct explanation of Assertion (A).
15. (C) If Assertion (A) is true but Reason (R) is false. 1
16. (A) If both Assertion (A) and Reason (R) are true and Reason (R) is the correct | 1
explanation of Assertion (A).
SECTION B
17.
Finding the value of V 2
V-V,= IR 11/2
V-0.7 = (15 x 10®) x 1000
V =15.7 volt Y
2
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18.

Proving Snell’s Law

Diagram showing refraction of light using Huygen’s Principle

Incident wavelront

Medium |

P A r C ™
UsT
Medium 2 r
Refracted
vy E wavelnont

Alternatively: -

Incident wavelont

Medium 1

t

Sini= —=—"— ... (i)
AC AC
Sinr= 2E_VT (ii)
AC AC
Divide eq. (i) & (ii): -
SN M (iii)
Sinr v,
Refractive index of medium 1,
T (iv)
Vl
Refractive index of medium 2,
c
My = s (v)
V2
From eq. (iii); (iv) & (v): -
n, _ Sini
n, Sinr
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19.

Finding nature and position of the final image.

Yot+1Ya

For the first lens: -

.1
\'A VK] fl
1 1 1
_+_: —_—
v, 30 10
v, = 15cm

For the second lens: -
u, = -20-(-15) =-5cm

i_(_l)_ L
Vv, 5 10

Onsolving: -
v, =-10cm

Image is virtual.

Yo

Y2

Y2

Yo

Page 5 of 20




20.

Finding the ratio of maximum speed of electrons emitted
in the two cases.

hV = ¢0 + Kmax
For radiation having photons of energy 2.5eV

25eV=2eV+ %mvl2

0.5eV = %mvl2 ............. (i)
For radiation having photons of energy 4.5eV

45eV=2¢eV+ %mvg

25eV = %mvﬁ ............ (i)

Dividing eq. (i) by (ii): -

Y2

Y2

Yo

Yo

21.

Finding current

11
\Y
= =
11

N

=> |1:§x 15=9A

=> |2:§x 15=6A
OR

Yo

Yo

Yo

Yo
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(b)

Finding the potential difference
(i) between P and Q 1
(ii) across capacitor C 1

In steady state,
2V - V=i(2R+R)

_V

3R

(i) Vi -Vyo=-V-iR

_v. Y
3 1
4V
V,-V,=- —
P Q 3
(i) V; -Vo=-V+V,
- ﬂ =-V+ VC
3 1
V
V.=- —
© 3
SECTION C
22.
(a) Defining resistivity 1
Discussing its dependence on temperature 7
Plotting graph of resistivity with temperature for copper Y
(b) (i) Justification Y%
(i) Justification Y
(a) Resistivity is the resistance of a material of unit length having unit area of 1
cross-section. ”
On increasing the temperature of a conductor, the resistivity increases. 2
E foa
< /
E //"
0 :alu ]Iun ]I:‘:.U L7

Temperature T (K] —+

Note: Full credit to be given if values are not shown on the graph.
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(b) (1) A low internal resistance allows large current to be drawn even at a low
voltage.
(i) To limit the current.

Y2

Y2

23.

(a) Effect on the width of the beam 1
(b) Ray diagram
(c) Diagram showing transmission 1

[

(a) Width of the parallel beam of light increases in water.

Alternatively: -
If a student explains using diagram, full credit to be given.

(b) Due to refraction of light, the image of the portion immersed in water
appears to be raised.

(©)

Low 1

M
/_—__~\

A

High n

24,

Differentiating between peak value & root mean square
value of AC. 1
Deriving expression for rms value of AC 2

Peak value is the maximum value of the alternating current.

rms current is the equivalent dc current that would produce the same average
power loss as the alternating current.

Ya

Yo
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Alternatively: -
1o
2

Alternatively: -

I rms

,..=0.7071,

The instantaneous power dissipated in the resistor is P = i’R = i2 R sin’wt

The average power over a cycle is: -
P = <i’R> = <i’ R sin’ ot>

<sin? wt> = 1
2

P=>iR =12 R

rms

N |-

.2 -
I _ iy

rms 2 2

Alternatively: -
=1, sin wt
2 T
_ I_Oj(l cosZa)tjdt
T 2

. T
= 22 (T-0) {As Coszza’tdtzo}

2 1T'2 Ho
I :?J.IOSIH otdt
0

Y2

Y2

Y2

Y2

Yo

Yo

Yo

Y2
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25.

(a) Production of em wave
(b) Direction of magnetic field
(c) Estimating the ratio

[

(a) Electromagnetic waves are produced by accelerating / oscillating charges.

1
(b) South direction "
Shortest wavelength of radio waves _ 0.1 10
Longest wavelength of gammawaves ~ 10™ 1
26. @
(1) Diagram showing direction of electric and magnetic fields 1
(if) Naming forces acting on the charged particle 1
(iii) Finding the value of v, 1
(i) .
R
x 10X X
X X X
Fe
< X
Xy
(ii) Electric force o
Magnetic force 2
Alternatively: -
F-=eE
F=evB
(iii) ev,B =eE i
Vv, X |:M_OI:| =E
2nd
nd)E 2
y = (2nd) Y.
TS
OR

Page 10 of 20




(b)

Finding the magnitude and direction of the net magnetic
field 2+1

* € (%, \()

Magnetic field due to conductor carrying current Iy (B,)= Hol, (-k)

Yo

2nY
g . = pl, 2
Magnetic field due to conductor Carrying current I (B,)= 2°>2( (k)
T
B,=B,+B,
g =Ml h 1
"oanlX Y
Direction will be along the Z-axis. L
217.

(a) Defining majority and minority charge carries in

an extrinsic semiconductor Yotls

(b) Describing movement of the charge carriers when

pn-junction diode is forward biased 1

(c) Estimating Dynamic resistance 1
(@) In an extrinsic semiconductor, the charge carriers whose number density is .
large are known as majority charge carriers. /242
In an extrinsic semiconductor, the charge carriers whose number density is
small are known as minority charge carriers.
(b) Due to the applied forward voltage, electrons from n-side cross the
depletion region and reach p-side. Similarly, holes from p-side cross the 1

junction and reach the n-side. Due to the movement of these charge carriers
current is produced.
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(c) AtV =-0.6 volt, I =0, so dynamic resistance is infinite. 1
28.
(a) Showing variation of binding energy per nucleon with mass
number 1
Significance of binding curve Yo
(b) (i) Stating the type of reaction Y2
(i) To state whether total mass of nuclei increases,
decreases or remains unchanged Yo
(iii) Stating whether process requires energy or
produces energy Yo
(a)
é 8 "(:'g 1‘5' " ] | L o=
T iel® 'O
g _It"n
;_ MY 1
i . ®'H
M_:: "}0 50 100 150 200 250
Mass number (A)

Note: - Full credit to be given even if the values are not shown.

Significance of the binding energy curve —

(Any one) Yo

- Why lighter nuclei undergo fusion and heavier nuclei undergo fission.

- Nuclear forces are short ranged.

- Energy is released in both nuclear fission and nuclear fusion.

(b) (i) Nuclear fusion Yo
(ii) Decreases Yo
(iii) Energy is produced Yo

SECTIOND
29. (i) (B) are parallel to each other. 1
(i) (C) me 1
(iii) Full 1 mark to be awarded to all the students who have attempted this part | 1

of the question.

Page 12 of 20




OR

30.

11
B) =,=
()22

(iv) (D) 13.3pum

. E
() (©) "

(i) (D) v

|

N

(iv) (A) (E,+E,).d
OR

(C) CK

Gip©c) pl——

31.

(@)

SECTION E

(i) Calculating magnification
(it) Showing emergent ray is normal
Finding refractive index

2Y>
1%

with 2f.

Position of the other end (u) = - (Zf- 2] - I

(1) As the pencil lies between f and 2f such that one end of the pencil coincides

4

Yo
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Magnification (m) = fL
-u

m= -

w|

Alternatively: -

As the pencil lies between f and 2f such that one end of the pencil coincides
with 2f.

Position of the other end (u) = - (Zf— %j =- %

|-l> c |-
I 1

<|r <|F

+
1 - | =
NN !

< < |k

\‘
w|:‘h—h|p—h

=)
I
1
cl<
1
1
Wl

(it) For prism;

i+e=A+0
45° + e =30° +15°

se=0°
Hence, r, = 0°
.. Emergent ray is perpendicular to face AC.

Alternatively: - If the same is shown using diagram full credit to be given.

rn+r=A
Asr, =0, hence r; = 30°

Yo

Yo

Y2

Yo

Yo

Yo

Yo

Yo

Ya
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sini

Refractive index(n) =

sinr

_ sin45°
~ sin30°
n=+2
OR

(b)

(1) (1) Calculating distance of the third bright

fringe from central maximum 1
(2) Finding the least distance 1
(i)
(1) Distance of the nth bright fringe from the central maximum(xn) = n/ClI_D
Forn=3
_ 3x600x10°x1
X3= ——————
1x10°
=1800m

)

N, =n,k,

n,x 600 =n, x 480

n, _480

n, 600

n_4

n, 5

Position of the 4™ bright fringe of 600 nm = 4 x 600 = 2400 m

Alternatively: -

Position of the 5" bright fringe of 480 nm =5 x 480 = 2400 m

Alternatively: -
(n-l)?»lz n}‘z

(n-1) x 600 = n x 450

onsolvingn=4

Yo

Y2

Y2

Yo

Yo

Yo

Page 15 of 20




Position of the 4™ bright fringe of 600 nm = 4 x 600 = 2400 m
Position of the 5™ bright fringe of 480 nm =5 x 480 = 2400 m

(i) (1) ey

3L 2h -k 0 2 :
o of

o
%Angle of Diffraction m—

-
~>

Angle of diffraction for zero intensity, 8 = ni ;n=0,1,2,...
a

(2) Diffraction of the light waves is not generally seen as compared to

diffraction of sound waves as light waves have low wavelength.

Y2

32.

(@)

(i) Calculating final potential
- on sphere A
- on shell B
(if) Two characteristics of
of equipotential surface
Finding potential at (4m,3m)

Hh+15

Q
4me v
Charge on sphere A = 4ng,r V

(i) Potential on sphere A=V =

The charge is transferred to shell B.

1 _ 4ngygrV
X

4re, R

Potential on shell B = %

Potential on shell B =

Potential on sphere A = Potential on shell B

Y2

Yo
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(i) Characteristics of equipotential surfaces: -

(Any two)

- Potential at all points on the surface is same.

- Equipotential surface is normal to the direction of the electric field.

- The work done in moving a charge on an equipotential surface is zero.

Vo-V=Ed=50x4

Vo-V =200V
V=220V -200V
V=20V
OR
(b)
(i) Difference between an open surface and a closed surface Yo
Diagram of elementary surface vector ds 1
(i1) Definition of electric flux 1
Significance of Gaussian Surface Yo
Reason Ya
(iii) Finding charge Q 1Y%,

(1) Open Surface — A surface which does not enclose a volume.
Closed Surface — A surface which does enclose a volume.

E
I

o
(. AS

(i) Electric flux is defined as the number of electric field lines crossing an area
normally.

Alternatively-
¢ =E.A

Alternatively-
¢ = EACc0sO

Significance of Gaussian Surface: -

It helps in finding the electric field in a simpler way.

YotY2

Yo
Yo
Yo
Yo

Y2

Yo
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Reason: -

Because any electric field line from the charge which enters the surface at one
point will exit at another, resulting in a net zero flux.

(iii) Total charge enclosed by S; = (-3-2+9) uC =4 uC
Total charge enclosed by S>=Q + 4 xC

Y2

Y2

¢52 = 4¢51 14
Q+4uC _ 4(4;@}
€o €o
1
Q=12 uC g
33. @)
(i) Source of force Yo
Obtaining expression for force 1%
Definition of ‘ampere’ 1
(i) Finding work done by the magnetic force 1
(iii) Necessary conditions 1
Reason —

(i) The source of force is the interaction between the field produced by the
current carrying conductor and the external field in which it is placed.

I
Two long parallel conductors a & b, separated by a distance d, carrying
currents I, and Ip, respectively.
The magnetic field due to a,
Ba:MO—Ia

27d
The force Fua, is the force on a segment L of ‘b’ due to ‘a’.

Y2

Yo
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F.=I,LB,

— MOIaIb L
2nd

Definition —

The ‘ampere’ is that value of steady current which, when maintained in each of
the two very long, straight, parallel conductors of negligible cross-section, and
placed one metre apart in vacuum, would produce on each of these conductors
a force equal to 2x107" newton per metre of length.

(i) Work done by the magnetic force on the charge is zero as force is
perpendicular to V.

(iii) The velocity (\7) is at an arbitrary angle® w.r.t the magnetic field (B ).

OR
(b)
(i) Explanation 1
(ii) Obtaining relation for M , and direction of M . 1+1
(iii) Net force on coil 1
Obtaining orientation Yo
Showing flux is maximum Yo

(i) The two faces of a current carrying loop behave like two poles of a magnet
therefore can be considered as a magnetic dipole placed along its axis.

(i) Magnetic moment (M) a Current (I)
o Area (A)
. M=1A
Direction is same as the area vector.

Alternatively: -

Magnetic moment is perpendicular to the plane of the coil.

(iii) Net force acting on the coil is zero.
The potential energy (U, ) of a current carrying loop in an external magnetic

field =- M.B
For the coil to be in stable equilibrium U should be minimum so 6=0°.

Therefore, magnetic flux (¢) due to the total field = (B, +B,,)A, which is
its maximum value.

Ya

Ya
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Alternatively: -

Orientation of stable equilibrium is one where the area vector A of the loop is
in the direction of external magnetic field. In this orientation, the magnetic
field produced by the loop is in the same direction as external field, both
normal to the plane of the loop, thus giving rise to maximum flux of the total
field.
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