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1
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General Instructions :

Read the following instructions very carefully and follow them :

@)
@2y
(iii)
(tv)
(v)
(vt)
(vii)

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

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

Section A — Question number 1 to 16 are Multiple Choice (MCQ) type
questions. Each question carries 1 mark.

Section B — Question number 17 to 21 are Very Short Answer type
questions. Each question carries 2 mark.

Section C - Question number 22 to 28 are Short Answer type questions.
Each question carries 3 mark.

Section D : Question number 29 and 30 are Case-Based questions. Each
question carries 4 mark.

Section E — Question number 31 to 33 are Long Answer type questions.
Each question carries § mark.

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

(ix)
(%)

2155/4/3

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=16x10"19C

By = 47 X 1077 Tm A1

gy = 8.854 X 1012 C2 N1 m2

1
T =9 x109Nm2(C2
ﬁSO

Mass of electron (m_) = 9.1 x 103! 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—1

3 P.T.O.
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g - % 16x1=16
9
1. T3y smm p w1 i fga fyya R v e 89 B ¥ v 3| 59 fge
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2. IAEY T A T HIg FA< Tl HE AR x-y-ad H y'y e b T W 7 |
fag P (x, 0) W e formg 3TTaI™T g TR Reti™ &<t BRI 1
A) i 3w - B) whhe s -2
2nggx 2neggx
©) TR a9 D) whefs s
TEYX TEYX

— —
3. 2-378T % I TeOT HLd! et forega greehia o & g &9 E 3R grehia & B

& g hATR AT & — 1
A) A B) =

T T
©) 3 D) 1

4. ETSSISH T S ST vl H, S E et W@iati 1 quTesd wedl § 98 Udid gl 8 1
(A) FHM gl 3R FE e
(B) UH-gE & AT gl R e il § i Jod
(C) TH-g8 < fehe gl ox a1 ciisrdn H ek Jae
(D) TH-gHL < ke gt o e dfteran H JAfereh geiel

5. Uh-gal ¥ gl r W o g1 o7 1Y THI=R F1eten] A 3R B & 9w [ foodia fesmadi o
TR 81 @ 2 | 1S e g =erh C 9o A (g) Tl feord e 3od g
1, 3t feom  wenfea 21w & o =mers A 5 warfed 81 @1 2 | S1eteh C %1 Uehich o

T T R A & — 1
@) Holh 4w @) Mol pogan
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(C) S“O—III,Azﬁaﬁt (D) S”O—Ill,Baﬁaﬁt

47r 47r
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SECTION - A 16x1=16
1. An electric dipole of dipole moment 5) 1s kept in a uniform electric field
9
E . The amount of work done to rotate it from the position of stable
equilibrium to that of unstable equilibrium will be 1
(A) 2pE B) —-2pE
(C) pE (D) zero

2. An infinite long straight wire having a charge density A is kept along y'y
axis in x-y plane. The Coulomb force on a point charge q at a point P (x, 0)

will be 1
) qAr ) qA
(A) attractive and (B) repulsive and
2megx 2megx
. qAr . qr
(C) attractive and (D) repulsive and
Tfﬁox ngox
- -

3. The phase difference between electric field E and magnetic field B in an
electromagnetic wave propagating along z-axis is — 1
(A) zero B) =

T T
C) -— D =
©) 7 D) 1

4. In Balmer series of hydrogen atom, as the wavelength of spectral lines
decreases, they appear 1

(A) equally spaced and equally intense.

(B) further apart and stronger in intensity.
(C) closer together and stronger in intensity.
(D) closer together and weaker in intensity.

5. Two long straight parallel conductors A and B, kept at a distance r, carry
current I in opposite directions. A third identical conductor C, kept at a

distance (g) from A carry current I, in the same direction as in A. The

net magnetic force on unit length of C is 1
(A) 3M0—III, towards A B) SHO—HI, towards B

2nr 2nr
© SHO—III, towards A D) SHO—HI, towards B

4nr 47y
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6.

10.

N i B Fuach Rt gk 49 B ¥ 39 e R ¥ B gk 9 B
FUSH! % qA o A @ | _B)ﬁwé;WB:Bocos (%t)é;mﬁqﬁaﬁqgﬁm
2, T T srradeptel & | pueett § Aa em 1 afwmor fre aa o s1iiesan 2rm a8 2

~ nT _nT
A t= 5 B) t= 1
©C) t= % (D) t=nT

WR%%@WWAQH%WIHHT%H@I@%I%@T{:%)%W
JATRR IR B o1 A o T H Thesil T 11 8 | IR B 8 Helg Graeh 1 Tl e etRaa
4 fepdreh STISRATITC @ 2

@A) R ® VR

©) R% (D) R?

forefl NeamieT =1 fSgent afatier 100 Q 2, 0.1 Q & Uiy T I HEs (0 — 1 A)
after & wHiet # ftafda foran mn 2 | =g o aw % fore oot S fagoor guiem, @5
T 8 ST

(A) 0.1 mA (B) 1mA

(C) 10 mA D) 0.1A

foreht et o i = (1; cos ot +1, sin ot) BT r.m.s. A& —
1

@A) % i, +1iy) ®) = G-
©) %\/ani) D) %(ifni)

STehTST h1 FIT-H Sehidl FeRTRITrgd ST oh1 SITEAT 39 SR hid & —

(A) 3Tafcd TafRToT i eh1g FFTaw T Bidt & T9H %A T HIE Soiae carsid el
2 |

(B) WRI-Soid Al shl SAThdH TS Holl el AT TR hl T W HR
H 3 |

(C) S« YTq-T8 I T fohall ST 2 o 5 o 99eiTe I8 & Soierei Seafoid 2id § |

(D) Tt forgga e srafad faferton st dterar o el 7 et 8 |
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6. A coill of N turns i1s placed in a magnetic field B such that B
%

1s perpendicular to the plane of the coil. B changes with time as

B = B, cos (2—;’5) where T is time period. The magnitude of emf induced

in the coil will be maximum at 1
nT nT

A t=— B t=—

A) S B) 1

©) t:% D) t=nT

Here,n=1, 2, 3, 4, ...
7. A circular loop A of radius R carries a current I. Another circular loop B of

radius r(: %) 1s placed concentrically in the plane of A. The magnetic

flux linked with loop B is proportional to 1
@A) R B) VR

3
(C) R?2 (D) R2

8. A galvanometer of resistance 100 Q is converted into an ammeter of range
(0 — 1 A) using a resistance of 0.1 Q. The ammeter will show full scale

deflection for a current of about 1
(A) 0.1 mA B) 1mA
(C) 10 mA M) 0.1A
9. The r.m.s. value of a current given by i = (i; cos ot + i, sin wt) is —
1 . . 1 . .
(A) E (11 + 12) (B) E (11 - 12)
1 [2 . 1 .2 .
© - iy +i3) ® - iy +i3)

10. The quantum nature of light explains the observations on photoelectric

effect as — 1

(A) there is a minimum frequency of incident radiation below which no
electrons are emitted.

(B) the maximum kinetic energy of photoelectrons depends only on the
frequency of incident radiation.

(C) when the metal surface is illuminated, electrons are ejected from the
surface after sometime.

(D) the photoelectric current is independent of the intensity of incident
radiation.

2155/4/3 7 P.T.O.
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11.

12.

13.

14.

15.

16.

fopeht wfergrarehiar gered <61 greehia vafr it 2
(A) W 3 ROMHH (B) & 3R GATTH
(C) 37fYreh 3T HoTcHeh (D) 3feres 3TR eATcH
BISGISH THIY < S-S H ndll Ha&T shl BT (v ) n o A1 Fore Tehm forereo et 2 2
@A) r «n ®) 1, o~
n
(© r, o n D) 1, o=

n2

A : T T 13 ¥ 16 H QI HYA U T & — T I BT (A) TUT G I SR
(R) oieet foram T 3 | 31 91 & @& 39U o1 T few i (A), (B), (C) 311
(D) 9 9§ =7 il

(A) AR (A) 3R RO (R) THT T & 3T w1 (R) AR (A) hl T&l s
2

(B) 3Ry (A) 3R ST (R) THI T & 3T HRT (R) 3TTReH (A) shl HET AR
TEE |

(C) TR (A) Td 8 3 HRU (R) 3T 2 |

(D) Ffe THT AR (A) 3R HN (R) 3ET § |

ANHY (A) : T foret TTeteh T Soigra(= oh TUETE BT @ A1 35ehT I8 1Y 18 =ia1 &
39 TTeTh o At gord Sotere < | fem o wifomm & |
HROT (R) : 3TIATE o1 SoTorei-1 oh Fad ATgodeh ol T STEIRITIT BIe & |

HANTRAT (A) : ThTN o ST TR Torerd | TehT o1l Teh e H TS STl & 3T e
STl st 39 Lt B | Tohelt 3171 991 § 98 &1¢ It & 3TN his IHehict! fohol
I LA B |

HIOT (R) : UHT 39 RO H AT 8, F9i(eh SHTehiol TR faad sl qiereiedl I el o1
TR TR BT § |

JANHYA (A) : TTgaTi o e Ffeig aTd T[uneh g1 T2 p-UhT o Ae=TeAhI & foTT
Sferier qTd T[Tieh SROTTcHe 2T @ |

HROT (R) : 913 | ST AT UGG BId & STH(oh p-FehR oh HLATCTh] H T5HEIh
JATAYT STEeh YR Bld & |

IPHE (A) : et TR g FoRUTd fopT ST o 57 o6 I8 ¥ SorargH| ! 3o gl
=
SHROT (R) : T & HRI%e 61 GerT § il JehTsT o BIeH & Hag Sl AT Bl 3 |
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11. The magnetic susceptibility for a diamagnetic material is 1
(A) small and negative (B) small and positive
(C) large and negative (D) large and positive

12. The radius (r_) of n*® orbit in Bohr model of hydrogen atom varies with n

as 1
A) r on ®) 1, o~

n
©) r,o n? D) Iy < L2

n

Note : For questions number 13 to 16, 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), (C) and (D) as

given below :

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

(C) If Assertion (A) is true and Reason (R) is false.

(D) If both Assertion (A) and Reason (R) are false.

13. Assertion (A) : When electrons drift in a conductor, it does not mean that
all free electrons in the conductor are moving in the same direction.
Reason (R) : The drift velocity is superposed over large random velocities
of electrons. 1

14. Assertion (A) : In interference and diffraction of light, light energy
reduces in one region producing a dark fringe. It increases in another
region and produces a bright fringe.

Reason (R) : This happens because energy is not conserved in the
phenomena of interference and diffraction. 1

15. Assertion (A) : The temperature coefficient of resistance is positive for
metals and negative for p-type semiconductors.
Reason (R) : The charge carriers in metals are negatively charged,
whereas the majority charge carriers in p-type semiconductors are
positively charged. 1

16. Assertion (A) : Electrons are ejected from the surface of zinc when it is
irradiated by yellow light.
Reason (R) : Energy associated with a photon of yellow light is more
than the work function of zinc. 1

2155/4/3 9 P.T.O.
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KCLCERC ] 5x2=10

17. (a) 3TR@ Y T IHUR 3UFHEh 1.5 3R B 40 cm & Topet i & et | 18
919 1 g fog B (CB = 20 cm) W %E M1 2 | forg P 9 U&7 % W 38
oISl o Sfafsrsr <Al wepfa TR feurfa wma shifse | 2

(b) Terefl TTaT qlaRieh  HTHT FHRIISE § THGEIh 3T A ofF % == 6l gl
1.00 m % | =f¢ 39 glexieh i 3TaEA &t 19 3, @ Sifigwass 3R 31fa o i
HihH gl T SIS | 2

18. shHe: V3RV, Ferveli gr i fepefl siei 37 fobel e & werg <-siwedt qameeat

%W,(hjwmlélﬁaﬁaﬁmn 2

19. IS ShTT TohTuT STUECHIh 1 h FHTE hid o TISH o Hefeh T STTICTEq ST hid
2 | o 38 firen 1 foneft uresft urem A quid: garn Smar & @ 9 Jeqor fopar St & foh
T forto SeT etk ohl Sloh—3ieh T hUd! & | 6 AL T STISHI ST hITTT | 2

20. 98 dM F1d <hifore o 9T fene) =eter & Tfater d 38k 27 °C W Tfale = 9er 25% <hi
gfg I Sl § | TTeteh ol JTe1e a7 omeh 2.0 x 1074 °CL, 2

21. Tordl p-n Y s &1 (1) Iwfefes s=EA 3R (1) Tkl s/Eea J ufuy sma
Eifere | 39 g1 yeson | [-V stiirereriore off @it | 2
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SECTION - B 5x2=10

17. (a) An air bubble is trapped at point B (CB = 20 ¢m) in a glass sphere of
radius 40 cm and refractive index 1.5 as shown in figure. Find the
nature and position of the image of the bubble as seen by an observer
at point P. 2

OR

(b) In normal adjustment, for a refracting telescope, the distance
between objective and eye piece lens is 1.00 m. If the magnifying
power of the telescope is 19, find the focal length of the objective and
the eyepiece lens. 2

18. The ratio of de Broglie wavelengths of a proton and a deuteron accelerated

| | ). 1 oV
by potential V_ and V, respectively, | — | is —. Find —. 2

19. A ray of light is incident normally on one face of an equilateral glass
prism of refractive index pu. When the prism is completely immersed in a
transparent medium, it is observed that the emergent ray just grazes the
adjacent face. Find the refractive index of the medium. 2

20. Find the temperature at which the resistance of a conductor increases by
25% of its value at 27 °C. The temperature coefficient of resistance of the
conductor is 2.0 x 1074 °C~L. 2

21. Draw the circuit diagram of a p-n junction diode in (i) forward biasing and
(11) reverse biasing. Also draw its I-V characteristics in the two cases. 2

2155/4/3 11 P.T.O.
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Tug -1 Tx3=21
22. (a) (i) 3T Yeehcdl <l TRWTHT 31 38T SI AT=eh foiflaT | 3
(ii) & s THIE qRATierhis, Teh! oFaTs SHH [, U 1 @& N, 3R N,
o B 1) 3 ry, (Ory) B, 5 o HA Webed & (oY =T a1
I |
HYET

(b) e G et fohee hed & 7 rahT S h GehoUHT hl SUINT hish UL
TG 1 TERIAT H TIE Fraehed oh SATEAT ST | 3

23. THM T3 Tcd ¢ U TEIRIG & M T Ieteh @i A 3R B Reeh! for=amd shren: R 3R
2R &, TH-ga ¥ AAfUH gt W@ 2 | 37 Wil =l el ar & wAifSra fobam w2 |
@A A o 31faqH favea = fou =ietes g SHif | 3

24. TSR ARISA T § TEhI0H 1T (9) o A1 HE(ara Sehifoa ot (N) o feremor &1 gurH
% fore 7w i | 58 7 g 3 R\ < frswst 1 fere ek €, 3 fafew |
ST H IUTHA 61 THehea gl o foTg =stes W i | 3

25. feu e Jeas # yftewfera il
() fog A 3R M o offa vrell wiate, qe

(i) f g Fd e 3
C
10 Q 10 Q
B D
10Q 10 Q

2155/4/3 12
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SECTION - C 7x3=21
22. (@) (1) Define mutual inductance. Write its SI unit. 3

(1) Derive an expression for the mutual inductance of a system of
two long coaxial solenoids of same length /, having turns N; and

N, and of radii r; and r, (> ;).

OR

(b) What are ferromagnetic materials ? Explain ferromagnetism with
the help of suitable diagrams, using the concept of magnetic domain. 3

23. Two conducting spherical shells A and B of radii R and 2R are kept far
apart and charged to the same charge density c. They are connected by a
wire. Obtain an expression for final potential of shell A. 3

24. Draw the graph showing variation of scattered particles detected (N) with
the scattering angle (0) in Geiger-Marsden experiment. Write two
conclusions that you can draw from this graph. Obtain the expression for
the distance of closest approach in this experiment. 3

25. In the given network, calculate :

(1) effective resistance between points A and M, and

(11) power supplied by the battery. 3
C
10 Q 10 Q
B D
10Q 10 Q

2155/4/3 13 P.T.O.
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26. ehIg I HGT =TeTeh, TEH 910 1 YaTied 2 & g X X & 3few @ 8 | fog PO, r) ®

P ST q 3T T T STER BRE Y = v, ] F R T XA R | ST g

IR H 31Wd fohT A aret ot ST ieTor 37 feem sma Shife | 3
AY
X'-- >X

27. SR Afga fFfeiaa 1 s i
() Torgaereshia alm <l 5o ¥ A=N=ATHAT HT o AU ferenn srcaferes fir=t gt € |
(i) HTSshIae 37 gRT T fohT ST 9Tt Wl Yerdf H STt 8H1 =eT |
(iii) SfeST S ATl AT HLd THT I &L WHIE o TEIRT T&1d & | 3

28. (a) TREH forguea 3 Tfirha Horem & s fasied Hif | 3
(b) o,Pu??? % forgued T 3R, U235 o forgued-Tur § 3rcdieies SHM & | Afg
U6 o,Pu?3 % 1 goh @l WATISHAT 1 for@ues &1 S, a1 ot i (MeV #)
TR Bt ¢ ufd forgves ge 3fied ot 180 MeV # |

gl — ¢ 2x4=8

e : T T 29 | 30 HF UG WA 2 | F= U 11 3178 1 ST Hih T
% ST T |

29. Ge 3 Si ¥ I[g EATCTh ol 916 Tohdll I UZeT i 3769 HET & HIGH FhT SITdT &
qr g Irugeht refeners a9 Sd 2 | AT\ U 3 seleelq TR fer digar A9 e
TTEeh! o FgdT © HafYd Bt 2 | 3Fad 37uged | i i TWehlS p-TehR AYET n-Th
o1 rATAF p-n A A uitafaa feram S oehar & | et p-n @ & fmior 4 g afsramd
fomor 3iR SToaTs B § | 7 SreaTeTs SIS Uot €9 A %18 p-n EY & 2 & ek @
Tl o ST Sl o STIIAN o o7 arg-aeast JgM fohu oird € | 31 fefdres samifda gm
W HE p-n I U T Faet T @ fen § yarfed B9 oh ¥ | 36 o F Hwor feedt
SRS 1 3TN foreqa €9 H, 319 q0T1 74a 1 T S TS=ITET § T =T (ac) dreedistl
o femehto o ToTu fopan ST 2 | 4x1=4

2155/4/3 14
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26. An infinite straight conductor is kept along X'X axis and carries a current
A

I. A charge q at point P(0, r) starts moving with velocity v = v,j as
shown in figure. Find the direction and magnitude of force initially

experienced by the charge. 3
AY

>X

I?

* P (0, r)
i

! T
|

1

1

1

1

1

|

27. Explain the following giving reasons :
(1) ‘Electromagnetic waves differ considerably in their mode of
interaction with matter’.
(11) ‘Food items to be heated in microwave oven must contain water’.
(111) ‘Welders wear face mask with glasses during welding’. 3

28. (a) Differentiate between nuclear fission and fusion. 3

239

(b) The fission properties of 3, Pu“>” are very similar to those of 92U235.

How much energy (in MeV), is released if all the atoms in 1 g of pure
9 4Pu239 undergo fission ? The average energy released per fission is

180 MeV.

SECTION -D 2x4=8
Note : Questions number 29 to 30 are Case Study based questions. Read
the following paragraph and answer the questions that follow.

29. A pure semiconductor like Ge or Si, when doped with a small amount of
suitable impurity, becomes an extrinsic semiconductor. In thermal
equilibrium, the electron and hole concentration in it are related to the
concentration of intrinsic charge carriers. A p-type or n-type
semiconductor can be converted into a p-n junction by doping it with
suitable 1impurity. Two processes, diffusion and drift take place during
formation of a p-n junction. A semiconductor diode is basically a p-n
junction with metallic contacts provided at the ends for the application of
an external voltage. A p-n junction diode allows currents to pass only in
one direction when it is forward biased. Due to this property, a diode is
widely used to rectify alternating voltages, in half-wave or full wave
configuration. 4x1=4

2155/4/3 15 P.T.O.
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(i) 59 Ge 1 ATGH THHAISh TG o H1Y foRAT 1T &, A1 ST & goea-99 §
TS SR <1 ok U % ToTT HATETwaeh St Blcl) & ST

(A) 0.001eV (B) 0.01eV
(C) 0.72eV D) 1.1eV

(i) Tereht feu am o foreht srefarmetes o At 3TTeT aTEeh i HE&AT 2.0 x 1010 cm 3 § |
SHHT AT TEIeieh 3Tgefl TRuTulsti | foram 7T 8 | 3ok uiumEeEy 398 foaadi
(B1eAT) < T 8 x 103 cm 3 B ITAT 2 | 39 31ef=ITetes H Soiae 1 ohl BT &

(A) 2x1024m3 (B) 4x1023m3
(C) 1x10*2m3 (D) 5x 1022 m3
(i) (a) TrHt p-n Gt a9 T
(A) WﬁmeﬁnéﬁﬁWW@ﬁT%W@FﬁWn@ﬁﬁ
p-&F 1 AR FruT I # |
(B) Sci@e{ 3TN &I Q1 o1 &1 n-&F 8 p-&1 shl 3R fI&ur Biam 2 |
(C) SAFAT T n-8F T p-&1F T AR ForaTor grar & a1 BeAl 1 p-& ¥
n%ﬁﬁﬁﬁﬁ'ﬂ'{wmsﬁ'l
(D) SAFHI 3TR BIcd QFI b1 & p-&1F O n-&F &1 3R foror 2 2 |
JAYET
(i) (b) ToFEl p-n GfY & o0 I I T
(A) Tt um 98q q 3T9aTE 9T g B # |
(B) Torwwor um &g qer ST9aTe 9T g8 AN # |
(C) Torawon v aen ST9aTg €T gHT & g8d Bl ¢ |
(D) e urT qe 379aTg G gl g oY B B |

(iv) et ac dieedar V = 0.5 sin (100 wt) diee I I-a11 & fopeft 37¢d q fepard

an got T fepertdt o Todi @ wfor fopam T B | 39 Rl W el ateean

T ShEST: BRI
(A) 25 Hz, 50 Hz (B) 25 Hz, 100 Hz
(C) 50 Hz, 50 Hz (D) 50 Hz, 100 Hz

30. I3 o1E G I8 § Tory UHT qesl SehTieh A1eAd 21 & ek QHi 81 § %hH § %A T
oA BT =R | foreft Tehe et 48 R i Sftiers o foTe 3t o1 s fepet o
o QI 81 T shiteh T § hich Telel odl o [T oid &3 ot o Heht g 311 39 Jeh g
o8 T T o ST 8 | foREl ot Sl wieE gl (31T &HAT) < o i g8l
Frsenat aun gfoar & dme ofg w Terd o 3TuEce X R et 7 | TRt uered
ISR AN oRT TTT TehTeT 31 qeTeed T fvR 6t 8 | oiEi b1 TIeH aifed SHa
3R ST o STTART TR AERE <181 1 I ST H gHRT T il § | 4x1=4

2155/4/3 16



e

(1) When Ge is doped with pentavalent impurity, the energy required to
free the weakly bound electron from the dopant is about

(A) 0.001eV (B) 0.01eV
(C) 0.72eV (D) 1.1eV
(11) At a given temperature, the number of intrinsic charge carriers in a

semiconductor is 2.0 x 1019 cm™3. It is doped with pentavalent
impurity atoms. As a result, the number of holes in it becomes

8 x 10% cm™3. The number of electrons in the semiconductor is
(A 2x10*#m3 (B) 4x10% m3
(C) 1x10%2m3 (D) 5x 1022 m3
(111) (a) During the formation of a p-n junction —
(A) electrons diffuse from p-region into n-region and holes
diffuse from n-region into p-region.
(B) both electrons and holes diffuse from n-region into p-region.

(C) electrons diffuse from n-region into p-region and holes
diffuse from p-region into n-region.

(D) Dboth electrons and holes diffuse from p-region into n-region.
OR
(i11) (b) Imitially during the formation of a p-n junction —
(A) diffusion current is large and drift current is small.
(B) diffusion current is small and drift current is large.
(C) Dboth the diffusion and the drift currents are large.
(D) both the diffusion and the drift currents are small.

(1v) An ac voltage V = 0.5 sin (100 =t) volt 1s applied, in turn, across a
half-wave rectifier and a full-wave rectifier. The frequency of the
output voltage across them respectively will be

(A) 25 Hz 50 Hz (B) 25 Hz, 100 Hz
(C) 50 Hz, 50 Hz (D) 50 Hz, 100 Hz

30. A lens is a transparent optical medium bounded by two surfaces; at least
one of which should be spherical. Applying the formula of image formation
by a single spherical surface successively at the two surfaces of a thin
lens, a formula known as lens maker’s formula and hence the basic lens
formula can be obtained. The focal length (or power) of a lens depends on
the radii of its surfaces and the refractive index of its material with
respect to the surrounding medium. The refractive index of a material
depends on the wavelength of light used. Combination of lenses helps us
to obtain diverging or converging lenses of desired power and
magnification. 4x1=4

2155/4/3 17 P.T.O.
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(i) 20 cm IR Gl 1 HI3 IqT JTER OH 15 cm BIRH gl o Teel FAEN oF
° WFTeh H AHIE W1 § | 39 WIS shl &Hl & —

(A)

©)

—5p ® =°D
6 3

1p o 3D
3 2

(ii) foret 3T <18 % 1 I8 T Tshal BrsA R 3R 2R 2 | 9 39 o8 Y wiehd gt
(ij%ﬁrﬁH%wﬁwWﬁs%:

(A)

©)

B)

D)

DO w| ot
O3 Wk

(i) Torsel AT o %1 B gt

(A)
B)
©)
D)
) (a)

2155/4/3

I H g9 WS¢ I § |

JTafera ST sht qUTeed § it B W wg I B |

39 J81 1 Fskar e § it 8H W 9 ST # |
& 378 o e & Fadd qFT H H1e TH T H A 2 |

3@ H &Y AR 10 cm HIshH G T g I Tdell o8 L 3 15 cm
I il T IS A G0 M TH-gH & 40 cm 1 gl T &er feud 2 |
&I 3187 H T h1g YT J-at i TR 3T T & | 3ifom gffers o
o TTUE el AR fopefl gl o s 2

L M

k—— 40 cm ——3
(A) 10 cm, &/ % SR 31X (B) 10 cm, o9 o TRl 31X

(C) 20 cm, & o ST 3R (D) 20 cm, & & SR AR
HAYGT
18
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()

(11)

A thin converging lens of focal length 20 cm and a thin diverging lens
of focal length 15 cm are placed coaxially in contact. The power of the
combination is

-5 -5
4 3
©) 3 D @ D

The radii of curvature of two surfaces of a convex lens are R and 2R.

If the focal length of this lens is (gj R, the refractive index of the
material of the lens is:

A) B)

©) D)

DD W]
o3 Wl

(111) The focal length of an equiconvex lens

(iv)

2155/4/3

(A) increases when the lens is dipped in water.
(B) increases when the wavelength of incident light decreases.
(C) increases with decrease in radius of curvature of its surface.

(D) decreases when the lens is cut into two identical parts along its
principal axis.

(a) A thin convex lens L of focal length 10 cm and a concave mirror
M of focal length 15 cm are placed coaxially 40 cm apart as
shown in figure. A beam of light coming parallel to the principal
axis 1s incident on the lens. The final image will be formed at a
distance of

L M

k——40 cm —]
(A) 10 cm, left of lens (B) 10 cm, right of lens
(C) 20 cm, left of lens (D) 20 cm, right of lens
OR

19 P.T.O.
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(iv) (b) 16 cm BIHHE gl % ForEl ITCT o1& L, W IS Teh11 =, SN o o &I 31
o AR &, AT HL T & | o L, o GHIE ig 317 It o L, Foesh!
BIRE gt 12 cm &, 40 cm gt W e g | 3faw wfefers Y wepfa 3 o@

L, 9 g it sres:
(A) IRl 24 cm (B) WTE, 12 cm
(C) dr=fash, 32 cm (D) TE, 18 cm

Qs —¢ 3x5=15

31. (a) (i) Torelt TR ufgeht GuTiey TEeh! qfgehia < e 9ehd d AT TfgehisT &1
g% A B, 1 Ufgshiati & o qagdies ‘K’ 3R ARTE 4 1 IS T[eshl W@l
T8 | 39 WG shl STRAT o ot =ieteh 9T shifsre |
(i) < Tl enftanstt o Genten ot aget (1) Soft 7 3T R (2) urwe o femelt 100 V
% dc Ha T TATA foharm 701 3 | Jfe 37 GF1 TRl H TASHI H dferd et Sl
SHUT: 40 md 3T 250 md &, A1 7 e 6t ariand 311a i | 5
AT
() Q) T3H FEm w1 3T b I <wisy foh Rt w3 gHde

e s o el g g 4 B = O A A | 7 e
0
% 370 A Y E |
(i) Toreft wiew o farga aﬁer 1 39 YehT ST Tohall TIT 8
_)

B =(5a2+2)i
&1 E 1 N/C a7 x 1 HieU § = feran T & |
39 YW H YT 10 cm o fohelt g9 b1 3@ ¥ guiie 79ER feua fran mn 3 |
TieRferd ST |

¥y

=

(1) samﬁgaéwﬁgﬂw,w
(2) 39U g UREg = 379 | 5
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(1v) (b) A beam of light coming parallel to the principal axis of a convex

31. (a)
(b)
2155/4/3

(i1)

@

(i1)

lens L of focal length 16 cm is incident on it. Another convex
lens L, of focal length 12 cm is placed coaxially at a distance 40
cm from L;. The nature and distance of the final image from L,
will be

(A) real, 24 cm (B) wvirtual, 12 cm
(C) real, 32 cm (D) wvirtual, 18 cm
SECTION - E 3x5=15

A dielectric slab of dielectric constant ‘K° and thickness ‘t’ is
inserted between plates of a parallel plate capacitor of plate
separation d and plate area A. Obtain an expression for its
capacitance.

Two capacitors of different capacitances are connected first (1) in
series and then (2) in parallel across a dc source of 100 V. If the
total energy stored in the combination in the two cases are 40 md

and 250 md respectively, find the capacitance of the capacitors. 5
OR
9
Using Gauss’s law, show that the electric field E at a point due to
9
a uniformly charged infinite plane sheet is given by E = % n
0
where symbols have their usual meanings.
%
Electric field E in a region is given by
—> A
E =(6Gx2+2)i

where E is in N/C and x is in meters.

A cube of side 10 c¢m is placed in the region as shown in figure.
y

=)

Z

Calculate (1) the electric flux through the cube, and (2) the net

charge enclosed by the cube. 5

21 P.T.O.
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32. (a)

(b)

33. (a)

(b)

2155/4/3

@

(11)

(iii)

@
(i1)

(iii)

@

(11)
(iii)

@
(11)

foret St edur g Tt fare <1 wfdfersr s qriv & fore femaor s
Hifera 3K 3e@ gdor gefiehtor 9T i |

TeRTNTEh JAT o TGRS IR AN o8 (AFeRT) FI & ot sgaes oEl
ST IJUART AT fehaT STTT 3 2

Torelt iRt et gru fomelt o7 formar <h1 31rarei 200 7 | et <61 wiehd gl 2
cm & T 3w fafers 3= W ST § | 3Tgeae gRI 3o~ 3aeH
I |

37T
Torelt a3 ferelt fortor 3 off faiea shifve |

T g ToiRaT e IuTer 3T 1 SR Shich TS <h HEMT <l T
i |

1 o fgferdt s | fafai S, 3t S, o " 1 gl 3 mm 2 dem g 6l
ot A gl 1.0 m 2 | 78 We1r forarm 71 8 fob =itefl =mehied fihest godl hret!
195 mmaﬁaﬁq{% |3q2hn%qaﬁa1ﬁwzﬁwé@iﬂﬁ?ﬁﬁml

3 HThI T Ieoid hiferg T T Fohet LCR #oft aftqer <t 313A1e i 3
TR St § | SIS ac B4 i 3T o @1 LCR oft aftay st wfcrsmen
% foreror 1 g1 o fore 7 Wiy |
I TG <h! TR H Tohelt ITRA ZFahiTR 3hi SR hl e i |
Tereft aredferes SAwIHT H Hoti- 879 o <) shul ferfia |

JAYAT
3R <61 FERT & Tt ac i <61 EeemT ST sEfaf i Heam 5 smen Hifv |

TS S Tt TeiT <1 ITGhAT B r I e T ol v A R TET R | 39
SOl O Felg JrachId 3TTEUT oh [oTT, 5Teh T <hITT |
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32. (a)
(b)
33. (a)
(b)

2155/4/3

@

(i1)

(111)

@
(i1)

(iii)

(i1)

(iii)

@

(11)

Draw a ray diagram for the formation of the image of an object
by a convex mirror. Hence, obtain the mirror equation.

Why are multi-component lenses used for both the objective and
the eyepiece in optical instruments ?

The magnification of a small object produced by a compound
microscope 1s 200. The focal length of the eyepiece is 2 cm and
the final image is formed at infinity. Find the magnification
produced by the objective.

OR
Differentiate between a wavefront and a ray.

State Huygen’s principle and verify laws of reflection using
suitable diagram.

In Young’s double slit experiment, the slits S; and S, are 3 mm

apart and the screen is placed 1.0 m away from the slits. It is
observed that the fourth bright fringe is at a distance of 5 mm
from the second dark fringe. Find the wavelength of light used.

Mention the factors on which the resonant frequency of a series
LCR circuit depends. Plot a graph showing variation of
impedance of a series LCR circuit with the frequency of the
applied a.c. source.

With the help of a suitable diagram, explain the working of a
step-up transformer.

Write two causes of energy loss in a real transformer.
OR

With the help of a diagram, briefly explain the construction and
working of ac generator.

An electron is revolving around a proton in an orbit of radius r with
a speed v. Obtain expression for magnetic moment associated with
the electron.

23
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
SUBJECT PHYSICS (CODE 55/4/1)

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 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
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encircled. This may also be followed strictly.

9 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 0to 70__ (example O 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 (0)Marks.

15 Any unassessed 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 : 55/04/01

Q.NO VALUE POINTS/EXPECTED ANSWERS MARKS | TOTAL
MARKS
SECTION - A
1 -702 1 1
(¢ 1
8me,a
2 (B) -3pC 1 1
3 (A) There is a minimum frequency of incident radiation below which no electrons | 1 1
are emitted.
4 (C) ran’ 1 1
5 (C) North 1 1
6 (A) Small and negative. 1 1
7 (B) 1mA 1 1
8 (A)R 1 1
9 1 1 1
D .
(D) 3
10 (A) Zero 1 1
11 No option is correct, award 1 mark. 1 1
12 ( D) Closer together and weaker in intensity. 1 1
13 (D) Both Assertion (A) and Reason ( R) are false. 1 1
14 ( B) Both assertion (A) and Reason (R) are true and Reason (R )is not the correct 1 1
explanation of Assertion(A).
15 ( A) Both assertion (A) and Reason (R ) are true and Reason (R ) is the correct 1 1
explanation of Assertion(A).
16 (C) Assertion ('A) is true and Reason ( R) is false. 1 1
SECTION -B
17
Drawing of circuit diagram of p-n junction diode
(i) Forward bias YA
(ii) Reverse bias YA
I-V charcteristics in forward and reverse bias %+ %
I) @‘-.-'ohmeltr[‘v’]
>t Y
P n
.
Millimnn'u:lr:gE
[muA)
.|/|' I Switch
A1
"J T ia)
‘oltmeter(V)
@". | | W
-4
P n
ral
Mlcmummcttgﬁ 15
(i)
| | Switch
-5
)
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I1-V characteristics in forward and reverse bias

IimA)

Forward bias
Yo+ Y
viv)
Reverse bias (
I'{uA)
18 v
Finding — 2
v,
De Broglie wavelength of a proton
5 = h ___h Y
TZmaV, (2mey,
De Broglie wavelength of an o particle
— h - h 1/2
A, = =
J2ma.V,  2(4m)2e)V,
A, =4,
h h
J2meV, /16meV, Y
ﬁ =8
V, Yo
19 L . :
Finding refractive index of the medium 2

From snell’s law, p.sini =p_.sinr
w.sin60° = ., .sin90°

_ B
Ko =

Y2

Yo

Yo

Yo
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Alternatively

_ 1
" smC

po_ 1

W, sin60°

_\B
My == B

Yo

Ya

20

Finding power consumed by two electric heaters in series combination
Writing answer for parallel combination

1%
Yo

Fleﬁes i
R

senes - j¥7 ;l7
P, P,

1

1 o1y,
P P,

series

nO |

No

Ya

Yo

Yo

Yo

21

(@)

Finding nature and position of image 2

Using refraction formula at spherical surface from denser to rarer medium
n, =refractive index of rarer medium
n, = refractive index of denser medium
n _n, _n-n,
v u R
u=-20cm ,R=-40cm ,n=1,n, =15
1 15 _1-15
v (20) (-40)
v=-16 cm
Nature of image is virtual.
OR

(b) Finding the focal lengths of the objective and eyepiece

Distance between objective and eyepiece
fo+fe=1.00m = 100 cm
Magnifying power

Yo

Yo

Yo
Yo

Yo

Y2
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On solving
fo=9%cm = 0.95m
fe=5cm = 0.05m

Y2
Yo

SECTION-C

22

(a) Difference between nuclear fission and fusion (@)
(b) Calculating energy released in fission 2

(@) In nuclear fission , a heavy nucleus splits into two or more lighter nuclei and
energy is released.
In nuclear fusion, lighter nuclei combine together a form a heavy nucleus and
larger amount of energy is released.

(b) Number of atoms in 1 g of ,,Pu®®

_ 6.023x10%
o239
= 2.5x10*
Energy released in fission of 1 g of ,,Pu®*,
E =180MeVx2.5x10%

E =4.5x10”° MeV

Yo

Yo

23

Calculating work done in taking a unit charge from
(i) (5m, 0)to (10m, 0) 2
(if) (5m,0)to (5m, 10m) 1

()
AVZ—I2 E dx

X1

0 0x2 "
AV = -[ (10x+4)dx = { : +4x}
5 5

= -395 V
W = gAV=-395x1
= -395 )

(ii)
AVz-j Edx

5
AV = -[(10x+4)dx =0
5

W =qAV =0

Alternatively
If a student writes, displacement is perpendicular to electric field then

AV =0
W =qAV =0
Award full credit for part (ii)

Yo

Yo

Yo
Yo

Y2

Y2

Yo
Y2
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24
Drawing graph showing variation of scattered particles detected(N) with
scattering angle(&) 1
Two conclusions 1
Obtaining expression for the distance of closest approach 1
'E - o] o | o 1
Z
[0}
Scattering angle @ (in degree)
Two conclusions Y,
(i) Most of an atom is empty space.
(i) Almost entire mass and entire positive charge is concentrated in a very small
region called nucleus. 1
At distance of closest approach
E, = E; Yo
_ 1 (Ze).(2e)
dne, d
_ 1 (2ze%) Yy
4ne, K
25
Finding the current in the branch BM in the network. 3
Finding equivalent resistance across CH , R, =2R Ve
Equivalent circuit diagram
Ly + T I'I, A
AN I l— r|
0B 4R Z2p
| T €E
In closed loop ABMNA
BIR-4LR+16E=0 oo, (1) 2
In closed loop BCHMB
2R(I-1)) -6E+4LR=0 ... ) Yo




On solving equations (1) and (2)

25E

|
' 13R

26

Finding value of current in a long straight wire 2Y

Finding direction of current in a long straight wire Yo

Magnetic field due to circular current loop at its centre O.
= Moy
Yoor
_ X1
T 2x0.1
=5y, T
The magnetic field B, is perpendicular to plane of loop and directed inwards.
Magnetic field due to long current carrying straight wire at O.
B, = Mol
2mr
Hol,

2
2nx0.2
For net magnetic field at O to be zero, B; should be equal and opposite to B..

_ Bl
Ho = E
l, =2n A
=6.28 A
Direction of current in the straight wire is along +ve X axis.

Alternatively
Net magnetic field at O is zero.

BIoop = Bwire

Holy — Mol

2r, 2mr,

Hox1 T
2x0.1  2mx0.2
l, =21 A
=6.28 A
Direction of current is along + x-axis.

Yo

Ya

Ya

Ya
Ya

Yo

Yo

Yo
Yo

Yo

27

Naming the electromagnetic waves 1%
Writing range of electromagnetic waves 1%

Electromagnetic waves wavelength range

(1) Radio waves >0.1m
(i) X-rays 1nm — 10° nm

(iii) Infrared waves 1mm-700nm

Yot Yo

Yot Yo

Yo+ Yo
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a . . .
(@) (i) Defining mutual inductance Ya
Sl unit of mutual inductance Yo
(i) Deriving expression for mutual inductance 2

(i) Mutual inductance between two coils is defined as the magnetic flux associated
with a coil when unit current flows through neighbouring coil.
Alternatively
Mutual inductance between two coils is defined as the magnitude of induced
emf in a coil when the rate of change of current in neighbouring coil is unity.

Sl unit of mutual inductance is henry(H).

(i)

N, turns

N, turns

When current I, flows in outer solenoid, the resulting flux linkage with inner
solenoid.

Nl¢l = NlBZAl

N.I
N, = Nl(%jmf

2
Nogh = M ........................... (1)
N1¢'1 = M12|2

From equations (1) and (2)

- BN, N, 7

MlZ I

OR

(b)

Defining ferromagnetic materials 1
Explanation of ferromagnetism with diagram 2

Ferromagnetic substances are those which get strongly magnetised when placed in an
external magnetic field.

Yo

Yo

Yo

Yo

Yo

Yo

Yot Yo
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In absence of external magnetic field, domains are randomly oriented and it exhibits

weak magnetisation. Yo
In the presence of external magnetic field domains orient themselves in the direction
of magnetic field and it exhibits strong magnetisation. Yo
SECTION-D
29
(i) (B) 0.01eVv 1
(i) (D) 5x10% m?® 1
(iii) (@) (C) Electrons diffuse from n-region into p-region and holes diffuse 1
from p-region to n-region.
OR
(b) (A) Diffusion current is large and drift current is small.
(iv) (D)50Hz, 100 Hz. 1
30 . -5
(i) (B) 3 1
.. 3
(i) (C) 3 1
(i) (A) increases when a lens is dipped in water. 1
(iv) (a) (B)10cm, right from lens.
OR
(b) (A) real,24cm
SECTION - E
31
a) i) Drawing of ray diagram 1
Obtaining mirror equation 2
i) Reason for using multi-component lenses 1
Iii) Finding magnification produced by the objective 1
) M
.'"._-_ . ) 1
—
S 29 o
B _______.--""---|.l B .[:‘ l:‘-
For paraxial rays MP can be considered to be a straight line perpendicular to CP,
Therefore right angled triangles ABF and MPF are similar
BA _ BF
PM FP
r BA _BF (“PM=AB) s (1) &
BA FP

Since £ APB= Z APB , the right angled triangles APB" and ABP are also
similar
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Therefore , BA _BP — )
BA BP

Comparing eq (1) and (2), we get
BF _ BP
FP BP

PF-PB'_BP
FP BP
Using sign convention
PF=f, PB'=+v , PB=-u

: 1 1 1
onsolving —+=-==
v u f

i) To improve image quality by minimizing various optical aberrations in lenses.

iii)  Magnification produced by compound microscope
m=m_xm,

OR

(b) i) Difference between a wavefront and a ray 1

ii) Statement of Huygens’ principle 1
Verification of the law of reflection 1%

iii) Finding wavelength of light 1%

i) Wavefront is a surface of constant phase.
Alternatively Locus of points, which oscillate in phase
Ray - The straight line path along which light travels (or energy propagates).
Alternatively — Ray is normal to wave front.

i) Huygens’ Principle Each point of the wave front is the source of secondary
disturbance and the wavelets emanating from the points spread out in all
directions with speed of wave. The wavelets emanating from wave front are
usually referred to as secondary wavelets. A common tangent to all these spheres
gives the new position of the wave front at a later time.

Incident
wavelront

Reflected

wavelront

Triangles EAC and BAC are congruent therefore Zi=/r

Y2

Yo

Yo

Yo

Ya

Yo

Yo

Y2
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iii)  Position of 4™ bright fringe

DA

X4(bright) =4 F

Position of 2" dark fringe

_3 Dir
Xz(dark) _E F
X s(orighty ™ Xogarg =0MM
4%_§D_7‘=5x10-3
d 2d

A=6x10° m

Y2

Yo

Yo

32

() Obtaining expression for capacitance
(i) Finding capacitance of capacitors

a) (i)

Electric field in air between plates

EO :g

€

Electric field inside the dielectric

E=2

g,K
Potential difference between the plates
V=E,(d-t)+Et

V= £|:d-t+ i:|
K

€y

v=_1 {d-t+ l}
£, K

Capacitance

c=3
Vv
Ag,
dt+ L
K

Ag,
d -t(l-lj
K

i) Total energy stored in series combination

C=

C=

2\ C,+C,
Energy stored in parallel combination

%(cl +C, ) V?=250%10° J....coovvrirrricnninnne.

l(ﬁ}/z = A0XL0% oo

¥ ¥ ¥ + F +

Substituting value of V=100 V in eq (1) and (2) , on solving

C,=4x10"°F or 40 uF
C,=1x10°F or10pF

Ya

Ya

Yo

Yo

Yo

Yo

Y2

Y2

Yo
Yo
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OR
b)

i) Showing electric field at a point due to a uniformly
charged infinite plane sheet

3
ii) Calculating (1) electric flux through the cube 1
(2) charge enclosed by cube 1

(i)

Surface
z  charge densliy o

@E.dg = LE.d§+ LE.d§

=2EA
From Gauss’s law
PE.ds = a
€
2EA _0A
€
£ - O
2¢,

Vectorially E =—>#
€y

Electric field is normally outward of the sheet.

(i)
(1) Electric flux through the cube
¢ = ¢L + ¢R

g=[ E .ds+ [ Eqds

—2x100x10™* +[5x(10x107%)* +2]x100x10™*
¢ =5x10" Nm’C™

Ya

Yo

Yo

Yo

Yo

Yo
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(2)
g = Jen

&y
Oen = 9:&,
=5x10*x8.85x107*
=4.43x107°C

Yo

Yo

33

(a)

(i) Factors on which the resonant frequency of a series LCR circuit depends 1
Plotting of graph 1
(ii) Diagram of a transformer 1
Working of a step-up transformer 1
(iii) Two causes of energy loss in a real transformer 1

(1) Inductance
Capacitance
Alternatively
1

V =
* ondLC

(ii) I

Soft iron-core

ATRILILL]
e LEpucosg e

Working - when an alternating voltage is applied to the primary, the resulting
current produces an alternating magnetic flux which links the secondary and induces
an emfin it.
(i1i) Causes of energy loss (any two)

(1) Flux leakage

(2) Resistance of the windings

(3) Hysteresis

(4) Eddy currents

OR

(b)

(i) Diagram of ac generator 1
Brief explanation of construction and working of ac generator 2
(ii) Obtaining expression of magnetic moment associated with revolving

electron 2

Yo
Yo

Yo+ Y2
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(i)

Coil o~ Axle

Alternating emf

Carbon
brushes

Construction — It consists of a coil placed in a magnetic field. The coil is mounted
on a rotor shaft. The ends of the coil are connected to an external circuit by means of
slip rings and brushes.

Alternatively

If a student draws only a labeled diagram of ac generator give 2 marks for
construction and diagram.

Working — The coil is rotated in the uniform magnetic field by some external means.

The rotation of the coil causes the magnetic flux through it to change, so an emf is
induced in the coil.

Alternatively
If a student derives e =¢,sinwt give one mark for working.

(i) The equivalent current

q_e _ev
t 2mr 2nr
v
Mangetic moment of revolving electron
m = 1A
ev
=—xnur’
2mr
1
= —evr

Yo

Yo

Yo

Yo
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
SUBJECT PHYSICS (CODE 55/4/2)

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 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
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encircled. This may also be followed strictly.

9 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 to 70 (example O 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 (0)Marks.

15 Any unassessed 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 : 55/4/2

Q.NO VALUE POINTS/EXPECTED ANSWERS MARKS | TOTAL
MARKS
SECTION - A
1 11 1 1
(A) = _a
48 e, L
2 (D) 6s>0:>0p 1 1
3 (A) Small and negative . 1 1
4 (A) R 1 1
5 (C) Helical path. 1 1
6 (A) There is a minimum frequency of incident radiation below which no electrons 1 1
are emitted.
7 (A) Zero 1 1
8 (C) rpan’ 1 1
9 (B)20 mA 1 1
10 (B) 1mA 1 1
11 ( D) Close together and weaker in intensity. 1 1
12 No option is correct, award 1 mark. 1 1
13 (C) Assertion ('A) is true and Reason ( R) is false. 1 1
14 (A) Both assertion (A) and Reason (R ) are true and Reason (R ) is the correct 1 1
explanation of Assertion(A).
15 ( D) Both Assertion (A) and Reason ( R) are false. 1 1
16 ( B) Both assertion (A) and Reason (R) are true and Reason (R )is not the correct 1 1
explanation of Assertion(A).
SECTION-B
17 | @) — — ,
Finding nature and position of image 2
Using refraction formula at spherical surface from denser to rarer medium
n, = refractive index of rarer medium
n, = refractive index of denser medium ”
NN Ny
v u R
u=-20cm ,R=-40cm ,n=1,n, =15 Ya
1 15 _1-15
v (-20) (-40) v,
v=-16 Cm o A 2
Nature of image is virtual.
OR
(b) Finding the focal lengths of the objective and eyepiece 2

Distance between objective and eyepiece
fo+fe=1.00m = 100 cm
Magnifying power

m =1 =19
fe
On solving
fo=95cm = 0.95m
fe=5cm = 0.05m

Y2

Yo

Yo
Yo
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18

Defining matter waves 1
Arranging de Broglie wavelength in increasing order 1

The waves associated with every moving particle are called matter waves.

h
\J2mK

For same Kinetic energy , A a L

Jm

A=

m, >m_>m,
e <A, <A

Ya

Yo

19

Finding refractive index of the medium 2

From snell’s law, p.sini =p_.sinr

1.sin 60° = p_.sin90°

B3

Ry = M

2
Alternatively

=L
H 7 sine

1) 1

w. sin60°

_\3
My == M

Ya

Yo

Yo

Yo

Yo

Yo

20

(i) Finding resistance (%J 1

B

(ii) Finding resistivity (ﬁ] 1

Oy

. A I
Sl fl-v h= | —|=—
(i) Slopeo grap (A ] R

Y2
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R, _ Slopeof B
Rg; Slopeof A
_ tan 45’
tan 30°
Ra - J§
.. RB 1/2
(i)
R A
On=___a &
GB RB B
IB
Ry AL
R, Al
= \/3_Xﬂ><g
11
:8\/§ 1%
21 - —— - - :
Drawing of circuit diagram of p-n junction diode
(i) Forward bias Yo
(if) Reverse bias Y2
I-V charcteristics in forward and reverse bias Yot Y
(1)
o Woltmeter(V)
> ”
P n
@
Milliammeter
(1) .
l,f ‘ Switch
Z11
+] T a)
Voltmeter(V)
@
= v
P on
A
Microammeter
(i)
| Switch

|
—'Ty
(L8]]
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I-V characteristics in forward and reverse bias

I'(mA)
Forward Bias
Yo+ Y
Viv)
Reverse bias (
I'{uA)
SECTION-C
22 : ) "y ) .
Drawing graph showing variation of scattered particles detected(N) with
scattering angle( &) 1
Two conclusions 1
Obtaining expression for the distance of closest approach 1
'E = i Sy . 1
Z
[0}
Scattering angle @ (in degree)
Two conclusions 1
(i) Most of an atom is empty space.
(i) Almost entire mass and entire positive charge is concentrated in a very small
region called nucleus. Y,
At distance of closest approach
E, = E; Yo
_ 1 (Ze).(2e)
dne, d
1 (2Z€) 1y
4ne, K
23
(i) Finding charge density on outer surface of shell 1%

(if) Finding the potential at a distance of (R/2) from the centre of the shell 1 %
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(i) When a point charge Q is placed at the centre of the shell, a charge (—Q) is 1
induced at its inner surface, consequently a net charge on outer surface of the
shell=gq+Q
Charge density on outer surface of the shell

_ charge Ve
Area
_9+Q
47rR?
(ii) Potential due to shell at a distance of (R/2) from the centre of the shell
_ 1 q 1
' 4zg, R
Potential due to charge Q at a distance of (R/2) from the centre of the shell
1 Q
V, = —— —~ Yo
? 4re, 55
Net potential at a distance of (R/2) from the centre of the shell
V=V, +V,
- _(q+2Q) Z
g, R
24
(a) Difference between nuclear fission and fusion 1)
(b) Calculating energy released in fission 2
(@) In nuclear fission , a heavy nucleus splits into two or more lighter nuclei and
energy is released. Y2
In nuclear fusion, lighter nuclei combine together a form a heavy nucleus and
larger amount of energy is released. Y2
(b) Number of atoms in 1 g of ,,Pu®®
_ 6.023x10%
239
= 2.5x10% 1
Energy released in fission of 1 g of , Pu®®,
E =180MeVx2.5x10*
E =4.5x10° MeV 1
25
Finding magnitude and direction of the net magnetic field at point P, 1%
Finding magnitude and direction of the net magnetic field at point P, 1%

Net magnetic field at point P,
B=B -B

y(wire) x(wire)
_ ol wl,
2zr  2#r
Ho
=0 (5-3
27 %2 ( )
B=2x10" T

Yo

Yo
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The direction of net magnetic field is along —ve z-axis.
Net magnetic field at point P,
B=B +B

y(wire) x(wire)

_ Mol + Hol,
2zr - 2mr

= A (53
2w x1
_ A
T
=16x107 T

The direction of net magnetic field is along +ve z-axis.

Yo

Y2

Ya

Ya

26

Defining displacement current 1
Difference between Displacement current and conduction current 1
Justification of the continuity of current in the circuit 1

Displacemnt current is the current which arises due to rate of change of electric field.

Displacement current is due to varying electric field.
Conduction current is due to motion of electrons in the presence of electric field .

When the capacitor is being charged by a source of emf , the electric field between
the plates of capacitor changes with time. It produces a displacement current iy
whose magnitude is equal to conduction current ic. Therefore the current is continious
in the circuit.

Yo
Yo

27

Finding current in the arm AB 1%
Finding current in the arm BC 1%

Circuit diagram with distribution of current
I

Using Kirchhoff’s voltage rule
In closed loop ABMNA,

=51, +10(1 = 1,)5=0 ... (1)
In closed loop ACDNA
51 =201 +10-5-51,=0 ... )

Y2

Y2

55/4/2 Page 8 of 16




Solving eq (1) and (2)
I, -3 A and I=i
17 17

Magnitude of current in arm AB = % A

Ya

Magnitude of current inarm BC = % A Yo
28 (@) (i) Defining mutual inductance Yo
Sl unit of mutual inductance Yo
(i1) Deriving expression for mutual inductance 2
(i) Mutual inductance between two coils is defined as the magnetic flux associated
with a coil when unit current flows through neighbouring coil. Yo
Alternatively
Mutual inductance between two coils is defined as the magnitude of induced
emf in a coil when the rate of change of current in neighbouring coil is unity.
Sl unit of mutual inductance is henry(H). Y2
(ii)
N, turns
N, turns
When current I, flows in outer solenoid, the resulting flux linkage with inner
solenoid.
N1¢1 = NlBZAl 1
Nig = N, [@jnﬁz
2
N, = M ........................... 1) h
Ng = Mpl, ) Yy
From equations (1) and (2)
1
M. = BN, N7t g
OR
(b) Defining ferromagnetic materials 1
Explanation of ferromagnetism with diagram 2
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Ferromagnetic substances are those which get strongly magnetised when placed in an

external magnetic field. 1
e Y
—
—
e P e P
—
- e
e I Yy + 1
 ——
BI.I
()
In absence of external magnetic field, domains are randomly oriented and it exhibits .
weak magnetisation. /2
In the presence of external magnetic field domains orient themselves in the direction .
of magnetic field and it exhibits strong magnetisation. 72
SECTION-D
29
. -5
i B) —
@H (B 3 1
.. 3
(i) (C) 3
(iii)  (A) increases when a lens is dipped in water. 1
(iv) (a) (B)10cm, right from lens. 1
OR
(b) (A) real,24cm
30
(i) (B) 0.01eVv 1
(i) (D) 5x10% m?® 1
(iii) (@) (C) Electrons diffuse from n-region into p-region and holes diffuse 1
from p-region to n-region.
OR
(b) (A) Diffusion current is large and drift current is small.
(iv) (D)50Hz, 100 Hz. 1
SECTION - E
31 @)

(i) Factors on which the resonant frequency of a series LCR circuit depends 1
Plotting of graph 1
(ii) Diagram of a transformer 1
Working of a step-up transformer 1
(iii) Two causes of energy loss in a real transformer 1

(1) Inductance
Capacitance

Yo
Yo
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Alternatively

1
2n\JLC

Vo=

(I I) Soft iron-core

ATRILILL]

® Arepuodag @

Working - when an alternating voltage is applied to the primary, the resulting
current produces an alternating magnetic flux which links the secondary and induces
an emfin it.
(iii) Causes of energy loss (any two)

(1) Flux leakage

(2) Resistance of the windings

(3) Hysteresis

(4) Eddy currents

OR
(b)
(1) Diagram of ac generator 1
Brief explanation of construction and working of ac generator 2
(ii) Obtaining expression of magnetic moment associated with revolving
electron 2
(i) |
Coil s Axle

Alternating emf

Carbon
brushes

Yot Yo
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Construction — It consists of a coil placed in a magnetic field. The coil is mounted
on a rotor shaft. The ends of the coil are connected to an external circuit by means of
slip rings and brushes.

Alternatively

If a student draws only a labeled diagram of ac generator give 2 marks for
construction and diagram.

Working — The coil is rotated in the uniform magnetic field by some external means.

The rotation of the coil causes the magnetic flux through it to change, so an emf is
induced in the coil.

Alternatively
If a student derives e =¢,sinwt give one mark for working.

(i) The equivalent current

m= 1A

Ya

Yo

Yo

Ya

32

(i) Obtaining expression for capacitance 3
(i1) Finding capacitance of capacitors 2

a) (i) -

Electric field in air between plates

c
E=2
€y

Electric field inside the dielectric
— o <t— =

80K (—-o(———a

495 |

¥ ¥+ ¥ + + +
[

Potential difference between the plates
V=E,(d-t) +Et

V= £|:d-t+ i:|
K

€y
V:L[d%i}
£, K
Capacitance

c=3
Vv
C= Ag,
d-t+ -
K
C= Ag,

Yo

Yo

Yo

Yo

Y2

Yo
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ii) Total energy stored in series combination

L CC e - 40x10% (1)
2( c,+C,

Energy stored in parallel combination
%(Cl +C2)V2 =250%107 J..oorcreiecie e (2

Substituting value of V=100 V in eq (1) and (2) , on solving
C,=4x10°F or 40uF

C,=1x10°F or10uF

OR
b)

1) Showing electric field at a point due to a uniformly
charged infinite plane sheet
if) Calculating (1) electric flux through the cube
(2) charge enclosed by cube

1

(i)

Surface
z  charge density o

<_[>E.d§ = LE.d§+ LE.d§

=2EA
From Gauss’s law
PE.ds = a
€
2EA _0A
€
E = &
2¢,
] = o .
Vectorially E =—n
€

Electric field is normally outward of the sheet.

Yo

Yo

Ya

Ya

Yo

Yo

Yo

Y2
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(Ell)) Electric flux through the cube
¢ = ¢L + ¢R
p=[ E.ds+ [ Epds
= —2x100x10™* +[5x (10x107%)* +2]x100x10™*
¢ =5x10" Nm°C™
(2)
= Gen

&y
Oen = P&,
=5x10*x8.85x107*
=4.43x107°C

Y2

Yo

Ya

Ya

33

a) i) Drawing of ray diagram
Obtaining mirror equation
i) Reason for using multi-component lenses
1ii) Finding magnification produced by the objective

e L

For paraxial rays MP can be considered to be a straight line perpendicular to CP,
Therefore right angled triangles ABF and MPF are similar

BA _ BF
PM  FP

f BA _BF (pM=AB) 0 Q)
BA  FP

Since £ APB= Z APB' , the right angled triangles APB" and ABP are also
similar
Therefore , BA _BP ~-mmeee- (2)
BA BP
Comparing eq (1) and (2), we get
BF _ BP
FP BP

PF-PB'_BP

P BP
Using sign convention
PF=f PB'=+v , PB=-u

Yo

Y2

Yo
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: 1
onsolving =—+=-==

i) To improve image quality by minimizing various optical aberrations in lenses.
iii)  Magnification produced by compound microscope

m=m_xm,
m _m
mo e i e—
m, |D
fe
200 _
m, —E =16
2
OR
(b) i) Difference between a wavefront and a ray 1
ii) Statement of Huygens’ principle 1
Verification of the law of reflection 1%
iii) Finding wavelength of light 1%

1) Wavefront is a surface of constant phase.
Alternatively Locus of points, which oscillate in phase
Ray - The straight line path along which light travels (or energy propagates).
Alternatively — Ray is normal to wave front.

i) Huygens’ Principle Each point of the wave front is the source of secondary
disturbance and the wavelets emanating from the points spread out in all
directions with speed of wave. The wavelets emanating from wave front are
usually referred to as secondary wavelets. A common tangent to all these spheres
gives the new position of the wave front at a later time.

Incident
wavelront

Reflected
wavelfront

Triangles EAC and BAC are congruent therefore Zi=/r

iii)  Position of 4" bright fringe
_ 4 D2

X4(bright) - ?

Position of 2™ dark fringe

3 DA
XZ(dark) - E F

X4(bright) - X2(dark) =5mm

A=6x10° m

Yo

Ya

Yo

Yo

Yo

Yo

Y2

Yo

Yo
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
SUBJECT PHYSICS (CODE 55/4/3)

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 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
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encircled. This may also be followed strictly.

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

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

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

e 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 (0)Marks.

15 Any unassessed 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 : 55/4/3

Q.NO VALUE POINTS/EXPECTED ANSWERS MARKS | TOTAL
MARKS
SECTION - A
1 (A) 2 pE 1 1
2 : 1 1
( B) Repulsive and g
2me X
3 (A) Zero. 1 1
4 ( D) Closer together and weaker in intensity. 1 1
5 No option is correct, award 1 mark. 1 1
6 No option is correct, award 1 mark. 1 1
7 (A)R 1 1
8 (B) ImA 1 1
9 1 75— 1 1
(C) @/(WS)
10 (A) There is a minimum frequency of incident radiation below which no electrons | 1 1
are emitted.
11 (A) Small and negative. 1 1
12 (c) ra n2 1 1
13 (A) Both assertion (A) and Reason (R ) are true and Reason (R ) is the correct 1 1
explanation of Assertion(A).
14 ( C) Assertion ( A) is true and Reason ( R) is false. 1 1
15 ( B) Both assertion (A) and Reason (R) are true and Reason (R )is not the correct 1 1
explanation of Assertion(A).
16 (D) Both Assertion (A) and Reason ( R) are false. 1 1
SECTION-B
17 | (@) — — :
Finding nature and position of image 2
Using refraction formula at spherical surface from denser to rarer medium
n, = refractive index of rarer medium
n, = refractive index of denser medium ”
NNy My
v u R
u=-20cm ,R=-40cm ,n=1,n, =15 Yo
1 15 _115
v (-20) (-40) 1,
v=-16cm 1
Nature of image is virtual. 2
OR
(b) Finding the focal lengths of the objective and eyepiece 2

Distance between objective and eyepiece
fo+fe=1.00m = 100 cm
Magnifying power

m =10 =19
fe
On solving

fo=9%cm = 0.95m
fe=5cm = 0.05m

Yo

Y2

Yo
Yo
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18

Findin 4!
g V

d

De Broglie wavelength of proton

B h
b = J2meV,

De Broglie wavelength of deutron

On solving
ﬁ =8
Vd

Ya

Ya

Yo

Yo

19

Finding refractive index of the medium

From snell’s law, p.sini =p_.sint
w.sin60° = . .sin 90°

B3

Ry = R

2
Alternatively
1

He Sinc

Ya

Yo

Yo

Yo

Yo

Yo

20

Finding temperature of conductor

R, =R, +25%0f R, =1.25R,
Temperature coefficient of resistance

o = Rz 'Rl
R,.AT
T,-27 = 1.25R, -R_41
R, x2x10
T, = 1277°C

Yo

Y2

Y2

Y2
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21

Drawing of circuit diagram of p-n junction diode
(i) Forward bias Yo
(if) Reverse bias Yo
I-V charcteristics in forward and reverse bias Yot Vs
(I) ovoltmeter(V)
Py
p n &
-
Milliammeter
(ma)
_le' I Switch
A1
Al la)
Volimeter(V)
@ L 1
Poi
P on
Ll
Microammeter %)
Y
=y | | Switch
AN
()
I-V characteristics in forward and reverse bias
I'{mA)
Forward bias
Yot s
VV)
Reverse bias (
I{uA)
SECTION-C
22 . " .
(@) (i) Defining mutual inductance Y2
Sl unit of mutual inductance Yo
(i1) Deriving expression for mutual inductance 2
(i) Mutual inductance between two coils is defined as the magnetic flux associated
with a coil when unit current flows through neighbouring coil. Yo
Alternatively
Mutual inductance between two coils is defined as the magnitude of induced
emf in a coil when the rate of change of current in neighbouring coil is unity.
Sl unit of mutual inductance is henry(H). Ya
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(i)

N, turns

N, turns

When current I, flows in outer solenoid, the resulting flux linkage with inner
solenoid.

N,¢, = N,B,A v,
Nig = N, (%jmﬁz
N = M ........................... (1) s
Ng =MLl () Y
From equations (1) and (2)
1
M. = BNy Nt &
12 I
OR
(b) Defining ferromagnetic materials 1
Explanation of ferromagnetism with diagram 2
Ferromagnetic substances are those which get strongly magnetised when placed inan | ¢
external magnetic field.
Yot s
In absence of external magnetic field, domains are randomly oriented and it exhibits
weak magnetisation. Ya
In the presence of external magnetic field domains orient themselves in the direction
of magnetic field and it exhibits strong magnetisation. Yo
23
Finding expression for final potential of shell A 3
Charge on spherical Shell A
4, = 4nR’c Y
Charge on speherical shell B
Yo

Uz = 4n(2R)’c = 161R’c
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After connecting by a wire , their potentials will become equal after sharing of
charge.

1 9n 1 s
4me, R 4me, 2R
Gg = 20,
From conservation of charge
Ga+ O =0at g
4nR%c + 16nR°c = 3q,

q, = 20nR °c
8 3
Final potential of Shell A
VA = 1 q_A
4ne, R
2
v, = 1 20nR‘c
4ne, 3R
V, = 56R
3¢,

Alternatively
Charge on spherical shell A

4, = 4nR’c
Charge on spherical shell B
Js = 4n(2R)’c =16mR’c
After connecting by a wire , their potential will become equal after sharing of

charges
Therefore the potential of shell A

Yo

Ya

Ya

Yo

Ya

Yo

Yo

Yo

Yo

Yo

24

— _ da™9
VA - Vcommon - ﬁ
47R *6+167R %6
4ne R+4ne,(2R)
_ 50R

3¢,
Drawing graph showing variation of scattered particles detected (N) with
scattering angle( &) 1
Two conclusions 1
Obtaining expression for the distance of closest approach 1

’ Scattering angle 8 (in degree)
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Two conclusions
(i) Most of an atom is empty space.
(i) Almost entire mass and entire positive charge is concentrated in a very small
region called nucleus.
At distance of closest approach
E =E,
1 (Ze).(2¢)
4ne, d
1 (2Ze%)

4ne, K

Y2

Ya

Ya

Ya

25

(i) Calculating effective resistance 2
(if) Calculating power supplied by battery 1

1) R = 10+10 =20Q
Equivalent resistance across AC
_ 20x20 _

= =10Q
"¢ 20420
Equivalent resistance across AD
- 20x 20 100
20+20
Equivalent resistance across AM
20%30
= =12Q
MM 20430

i) Net resistance of circuit

R =12+10+8 = 30Q

Power supplied

2
P = v
Rnet
_ ()
30
=12W
Alternatively

Net resistance of circuit
R, = 12+10+8 = 30Q

€

| = —
R net

I
o
R
>

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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Power supplied
P=VI
= 6x0.2
=1.2W

Yo

26

Finding magnitude of force 2%
Finding direction of force Yo

Magnetic field at P due to infinite straight conductor carrying current

Bzl
2rr
Force on charge g in this magnetic field

T
=
e

<
o
[

I
The magnitude of force F = HoQVo"

2nr
The direction of force on charge is along +ve X-axis.

Ya

Yo

Yo

Ya

Yo
Yo

27

Reasons for

i) Difference in mode of interaction of electromagnetic wave with matter 1
i) Containing water in food items to be heated in microwave 1
1) Wearing facemask with glasses by welders during welding 1

(i) Since they have different wavelenghts and frequencies, they differ considerably

in their mode of interaction with matter.
(i1) Frequency of microwave matches with the resonant frequency of water
molecules so that energy from wave is transferred to water molecules.
(iii) To protect their eyes from large amount of ultraviolet rays produced by

welding arcs.

28

(a) Difference between nuclear fission and fusion Q)
(b) Calculating energy released in fission 2

(@) In nuclear fission , a heavy nucleus splits into two or more lighter nuclei and
energy is released.
In nuclear fusion, lighter nuclei combine together a form a heavy nucleus and
larger amount of energy is released.

(b) Number of atoms in 1 g of ,,Pu®®

_ 6.023x10%
239
= 2.5x10%

Yo

Yo
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Energy released in fission of 1 g of ,,Pu**,

E =180MeVx2.5x10%

E =4.5x10® MeV 1
SECTION-D
29
(i) (B) 0.01eVv 1
(i) (D) 5x10% m?® 1
(iii) (@) (C) Electrons diffuse from n-region into p-region and holes diffuse 1
from p-region to n-region.
OR
(b) (A) Diffusion current is large and drift current is small.
(iv) (D) 50Hz, 100 Hz. 1
30
. -5
() (B) 3 1
.. 3
(i) (C) > 1
1
(i) (A) increases when a lens is dipped in water. 1
(iv) (a) (B)10cm, right from lens.
OR
(b) (A) real,24cm
SECTION - E
31 a)
(i) Obtaining expression for capacitance 3
(i) Finding capacitance of capacitors 2
a) (i) o
Electric field in air between plates : v
EO :E 4 * & 1/2
80 i + -
Electric field inside the dielectric . 1 )
G L
E = — <t— A
SOK — o —

Potential difference between the plates
V=E,(d-t)+Et

V= g‘:d-t+ i}
K

€9
V= i‘:d_t-{- i}
€ K
Capacitance
c=31
\Y
Ag,

dt+ L
K

C=

Y2

Y2

Yo
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Ag,

d -t[l-lj
K
ii) Total energy stored in series combination

L CCo o - 40x10% 0! 1)
2| C,+C,

Energy stored in parallel combination

%(Cl +C, ) V222505107 J...covvrnninenenns (2)

C=

Substituting value of V=100 V in eq (1) and (2) , on solving
C,=4x10°F or40uF

C,=1x10°F or10uF

OR
b)
1) Showing electric field at a point due to a uniformly
charged infinite plane sheet 3
i) Calculating (2) electric flux through the cube 1
(2) charge enclosed by cube 1
(i)

Surface

@E.dg = LE.d§+ LE.d§

=2EA
From Gauss’s law
pEds =1
€
2EA _0A
€
E = %
2¢,

Vectorially E =—n
2¢,

Electric field is normally outward of the sheet.

(if) (1) Electric flux through the cube
¢=0 +
p=[ E.ds+ [ Eds
= —2x100x10™* +[5x(10x107%)* + 2] x100x10™*
¢ =5x10"* Nm°C"

Y2

Ya

Ya

Yo
Yo

Yo

Yo

Yo

Y2

Y2

Yo
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(2)

b= Yen
&g
Oen = P&,
=5x10"x8.85x107*
=4.43x107°C

Y2

Yo

32

a) 1) Drawing of ray diagram
Obtaining mirror equation
i) Reason for using multi-component lenses
iii) Finding magnification produced by the objective

e

A

B __—p B’

For paraxial rays MP can be considered to be a straight line perpendicular to CP,
Therefore right angled triangles AB'F and MPF are similar

BA _BF
PM  FP
BA _ BF

r—— =—— (- PM=AB) e 1

T ) @

Since £ APB= Z APB' , the right angled triangles APB and ABP are also
similar
Therefore , BA _BP —-mnmne- (2
BA BP

Comparing eq (1) and (2), we get
BF _ BP
FP BP

PF-PB'_BP
FP BP
Using sign convention
PF=f PB'=+v , PB=-u

on solving +

<k
cC |-
= |

il) To improve image quality by minimizing various optical aberrations in lenses.
iii)  Magnification produced by compound microscope

m=m_xm,
m m
m0=— = —_—
m, |D

fe

Yo

Yo

Y2

Y2

Y2
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200

M, = > =16
2
OR
(b) i) Difference between a wavefront and a ray 1
ii) Statement of Huygens’ principle 1
Verification of the law of reflection 1Y%
iii) Finding wavelength of light 1%

i) Wavefront is a surface of constant phase.
Alternatively Locus of points, which oscillate in phase
Ray - The straight line path along which light travels (or energy propagates).
Alternatively — Ray is normal to wave front.

i) Huygens’ Principle Each point of the wave front is the source of secondary
disturbance and the wavelets emanating from the points spread out in all
directions with speed of wave. The wavelets emanating from wave front are
usually referred to as secondary wavelets. A common tangent to all these spheres

gives the new position of the wave front at a later time.

Incident
wavelront

Reflected
wavelfront

Triangles EAC and BAC are congruent therefore Zi=/r

iii)  Position of 4™ bright fringe
_ D
X4(brighl) - 4?

Position of 2" dark fringe

_3 DA
X2(dark) ‘E ?

X4(bright) - X2(dark) =5mm

A=6x10° m

Ya

Yo

Yo

Yo

33

(@) (i) Factors on which the resonant frequency of a series LCR circuit depends 1

Plotting of graph
(ii) Diagram of a transformer
Working of a step-up transformer
(iii) Two causes of energy loss in a real transformer

1

1
1
1

(1) Inductance
Capacitance

Alternatively
1

V=
* onLC

Yo
Yo
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(I I) Soft iron-core

ATRILILL]
® ArEpuoieg @

Working - when an alternating voltage is applied to the primary, the resulting
current produces an alternating magnetic flux which links the secondary and induces
an emfin it.
(iii) Causes of energy loss (any two)

(1) Flux leakage

(2) Resistance of the windings

(3) Hysteresis

(4) Eddy currents

OR
(b)
(1) Diagram of ac generator 1
Brief explanation of construction and working of ac generator 2
(ii) Obtaining expression of magnetic moment associated with revolving
electron 2
(i)

Axle

Coil

Alternating emf

Carbon
brushes

Construction — It consists of a coil placed in a magnetic field. The coil is mounted
on a rotor shaft. The ends of the coil are connected to an external circuit by means of
slip rings and brushes.

Alternatively
If a student draws only a labeled diagram of ac generator give 2 marks for

construction and diagram.

Yo+ Y2

55/4/3 Page 14 of 16




Working — The coil is rotated in the uniform magnetic field by some external means.
The rotation of the coil causes the magnetic flux through it to change, so an emf is
induced in the coil.

Alternatively
If a student derives e =¢,sinwt give one mark for working.

(i) The equivalent current

=9_- ¢ _&ev
t 2 2nr
%
Mangetic moment of revolving electron
m= 1A
ev
=— X qur?
2nr
1
= —evr

Ya

Yo

Yo

Ya
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