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Please check that this question paper contains 27 printed pages.
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Q.P. Code given on the right hand side of the question paper should be written
on the title page of the answer-book by the candidate.
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Please check that this question paper contains 35 questions.
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Please write down the serial number of the question in the
answer-book before attempting it.
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10.15 &t foRaT M@ | 10.15 991 & 10.30 S T BT hadl IWH-UF I T 3N 3H
Aty o R o ITR-YEqhT W Hig I 781 fora |
15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on the
answer-book during this period.
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57 v7-97 4 35 J97 & | @¥t 37 Aard &

T8 Y9797 Gia @US] § [AyifGd 8-, @, T, 909 & /

GUE & 7 J97 G&47 1 & 18 7% Fgladeid (MCQ) YR & UH-Uah 37% & J97 & |

;@@ﬁWWw & 25 % 37fq Tg-FT0T (VSA) JHR & F1-31 37 & Fo7
/

U T T J97 G&IT 26 @ 30 7% TG-IFTNT (SA) FHR & diA-did 3l & 397 8 |

GUE 7 7 J97 G&I7 31 T 33 7% FH-3IT (LA) IR & Gler-qier 37 & J97 & |

GUE T H Y97 &I 34 7T 35 HH-ITERT TR-AR 37H] & J97 & |

J97-97 § GO faey T&7 577 77 8 | Tef, @vs @ & 2 el 4, @vs T & 2 Fo )

;Z-; G 7 & 3 Yo 7 797 @S & & 2 ¥ H AR [dHT FH FIEeT 597 T
/

Fogpeict HT ITNT dfAd & |

Yifa® [HIarel & HEicTiad qrH, STavdsal 37aR 3T X :

c=3x10%m/s

h =663 x 10734 Js

e=16x1019C

Ko = 47 X 107" Tm AL

gp = 8-854 x 10712 2 N1 m2
1

47‘580

=9x 109N m? C2

gAFE 1 GIHM (m,) = 9-1 x 1031 kg

2T T g = 1-675 x 10727 kg

et 1 geIdH = 1-673 x 10727 kg

JATANTIG! | = 6-023 x 1023 9fd U™ WA (per gram mole)
SiegeM e = 1-38 x 10723 JK!
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(1)
(i1)
(iii)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

This question paper contains 35 questions. All questions are compulsory.

This question paper is divided into five Sections — A, B, C, D and E.

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

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

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

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

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

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 3 questions in Section D and
2 questions in Section E.

Use of calculators is not allowed.

Use the following values of physical constants, if required :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"19C
Ho=4mx 107 Tm A~?
g9 = 8854 x 10712 C2 NI m2
1

41t80

=9x10° N m?2 C2

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

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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1. i faga foya frme foya smpd P o= Py — Pyj %, feet e &
E =E,i +E,] ¥ {4 3, 5l Py, B, 3R E, foxi® § | 0 fgya W sew@
o Il TR

(a) PO (E2 - El) /l\{ (b) PO (E2 + El) /1\{

(C) - PO (Ez + El) /1\{ (d) PO (El - Ez) /1\{

2.  Trsan r o forelt oo @ YaTfgd 9/ 1 3ok STYEY-hIE W TshaqH foaia 7 |
T A F oF A gl x F Wy EET 49 B H i F frEwr #

frefefga @ 9 991 a1% fsfud st g 2

B B
(a) (b) \i i
0 X 0 ¥ X

I

I

I
T

B B
(c) (d)
I
0—= X 0= %

3. ¢d TEed (m) 3N FEhHE AT (M) % fohell B T hl I8k 37 h
rEdd g 99 YT § el T 7 | Yodeh W Sl A g9 TEed (m') 3R

JrSehIT AT (M) SHUT: BN
(a) m3MM (b) mﬁt%

@ s @ 2m3ﬁ'{%
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SECTION A

- A A
1. An electric dipole with dipole moment P = Pyi — Pjj is placed in an
RN A A
electric field E = Eqi + Eg9j, where Py, E; and Ey are constants. The

torque e acting on the dipole is :

N N
(a) PO (E2 — El) k (b) PO (E2 + El) k
N N
(C) - PO (Ez + El) k (d) PO (El — Ez) k
2. The current I flowing through a conductor of radius r is uniformly

distributed across its cross-section. Which of the following graphs
%
represents the variation of magnitude of magnetic field B with

distance x from the axis of the conductor ?

B
(a) jl
|
|
0 T X
B
(c) |
0 = X

3. A bar magnet of pole strength (m) and magnetic moment (M) is cut

B
(b) \: i
0 T X
B
(d) |
|
I
0 X

perpendicular to its axis in two equal halves. The new pole strength (m’)

and magnetic moment (M’) of each part are respectively :

(a) mandM (b) m and %

© 2 and2M @  2mand %
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4. ol aoft LC wimy o, S foREl ac &1d @ SV 7, &id i ER # Ifg gH
T e e

(a) Mgerd: dedl 8

(b) Mgewhd: gedt 3

(c) U Sgent STfehad B STt & 3R fiRt TIeet 3 &1 Tt @
(d) U8 TR I 7 AT g 3R T Fglt 3

5. Tefafed o 9 g fafero 6 smafn we@ o1fee 2 2

(a) T ThM
(b)  3TeR<h foul
(¢ ¥\ aul
(d)  X-forot

6. AN % fgferll wam 4 uq & fopell formg a1 werreaw o @, & diwan I 2 | @

%l@qtqw%%,aﬁaﬁwﬁﬂ:
I I

0 _0
(a) 4 (b) 2
(c) Ip d I

7. fafafeas & @ sR- ompfa et o1 % wam & @iy SE@ Geg T wid
aeed o foreor 1 frEwor et B 2

ArP P
(a) i b) ‘ \__
A A
AP P
© P~ (@ ‘ i
—> A A

8. WA ol Ui JfaaAdA fohdeh foTe fmar 8T 8 2
(a)  had Booh AT o fTQ
(b)  had WKl TTehT & fow
(¢) hadd HEY ZoIHT GE&IATAT o ATl & foIT
(d) ook TR TR WY A1fent T & forg
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4. In a series LC circuit connected to an ac source, with the increase in the
frequency of the source, the net reactance :
(a) increases linearly
(b)  decreases linearly
(c) first increases to become maximum and then decreases to zero
(d)  first decreases to become zero and then increases

5. Which of the following radiations has the highest frequency ?
(a)  Visible light
(b)  Infrared rays
(c) Microwaves
(d) X-rays

6. In Young’s double-slit experiment, the intensity on the screen is I at a
point where path difference is A. The intensity at the point where path

difference is & is :
I I

0 b 0
(a) . (b) 2
© Iy (d) zero
7. Which of the following figures represents the variation of a particle’s

momentum with the de Broglie wavelength associated with it ?

AP P
(a) i (b) &
8 A
AP P
(c) e (d)
S A
8. The binding energy per nucleon is lower :

(a)  for light nuclei only

(b)  for heavy nuclei only

(c) for nuclei of middle mass numbers only

(d)  both for the light nuclei and the heavy nuclei
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9.  3AGR 1-5 v, I s T Ggall SR v, o RHT THI-FIAET T1e T 3T
@ e | Afe smafad faferwn it s frad wed gu 3wt s 4 gfg H
STq, T SehreT forgga & H -
(a)  ghg Bl
(b) et Bf
(c)  ¥hIs INEaH g g

(d) g HH BRI fR v & S

10. feu U M@ # guiE C 3 gfaigss R 1 9oft § fordt ac 919 @ HAO19d
T AT R | V; 3RV, dieeHiet 3 A Ui 2 |

C
R

iy

&)
frafafaa 7 9 -0 s w8 8 2

(a) URUY H YW Vo | ST deedT o &1 el § 999 8 |

(b)  Vy T RN dicedr Vo | gt dieedr o @19 shall H 3 7 |
(c) ui"y & g R v, T gl dicear wea € a0 e A 7 |
(d) V¥ gl dieedr V, ¥ gt dieed! o |1 el § 99 2 |

11. S iyl 1 goaHT ST T UG 1: 27 8 | $9h AThIT Scal <1 U1

g ?
(a) 1:27 by 1:1
(c) 1:9 d 1:3

12. 5 tex iy o1 ST Hd gHT foRdt Uewt &1 & fou gug g 99
STfehaT BT 2 S TEhIU 10T (0) BT B :

(a) 0° (b) 90°
(c) 180° (d) 45°
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9. Light of frequency 15 v, is incident on a photosensitive material of

threshold frequency v,. If the frequency of the incident radiation is kept

constant and intensity is increased, the photo current will :
(a) increase

(b)  decrease

(c) not change

(d)  first decrease and then become zero

10. The given figure shows a capacitor C and a resistor R connected in series
to an ac source. V1 and Vy are voltmeters and A is an ammeter.

—®

|
C

n
&

Which of the following statements is correct ?

(a)  Current in the circuit lags in phase with voltage shown in Vy .

(b)  The voltage shown in V7 is ahead in phase with voltage shown in V.

(c) The current in the circuit and the voltage shown in V; are always
in phase.

(d)  The voltage shown in V; lags behind in phase with the voltage
shown in Vg .

11. Two nuclei have their mass numbers in the ratio of 1 : 27. What is the
ratio of their nuclear densities ?
(a) 1:27 (b)
(c) 1:9 (d)

12. The impact parameter for an alpha particle approaching a target nucleus

is maximum when the scattering angle (0) is :
(@) 0° (b)  90°
(c) 180° (d)  45°
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15.
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HUfa T T g | IRa 9.3 96 (emf) T gaal T IR qiEkid gl 8
T

(a)  19fGhAT | (b) (%)Wﬁ
© @ g 3 @ @ g

frferfiaa # @ fopm i@ # forelt sreda fosespdt gra wgon (o) frfa wem
& o T G ‘¢’ 1 98t @ 8 Aifed fomam mam g 2

CETT e LF
FMEE TN

ST TAAA qUT dshdl &oam R o fpHl 37gddd 9o W 319ad L &l & |
Tafad a0 i Mefd au gl 8 et = gt 2 -

R R
(c) R (d 2R

I &7 16 T 18 31YHI7 (A) 3K FRI (R) JHH & Y97 8 | 31 %97 e 70 § —
574 @b &1 STf5HIT (A) T GG 1 BRY (R) GRT 37fd 197 731 & | &8 I} A4
137 7@ FiEl (a), (b), (c) 3R (@) & @ gFH Ao |
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(a) AR (A) 3N HRT (R) g1 T& 7 3 RO (R), A (A) i
e AT LT 2 |
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TE| AT g7 T 2 |

(c) AR (A) T& &, Tq RV (R) T 3 |
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13. A planar loop is rotated in a magnetic field about an axis perpendicular
to the field. The polarity of induced emf changes once in each :

(a) 1 revolution (b) (%) revolution

(e) (i) revolution (d) (%) revolution

14. In which of the following diagrams is the capacitor ‘C’ connected correctly

to provide smooth output of a half-wave rectifier ?

SRS

C
(c) o (@ %

15. A plane wave is incident on a concave mirror of radius of curvature R.
The reflected wave is a spherical wave of radius :

R R
0 R (d 2R

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

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

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

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

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

55/C/3 Page 11 of 27 P.T.O.



16. 3YFHIT (A) :

HR (R) :

17.  3YHI7 (A) :
PRI (R) :

18. 3YFHIT (A):
SR (R) :

s

[

g1q3Ti o o Sty a9 qunes geTeHe 3R STE=Tahl o foT
OTTCHe BT 3 |

gIqell H AEY 9T RUMERG Bd & S&ih AYAhl H I
T B 3 |

AN TfaST SHoll bl hig e W HiE ok fhEHl THEa™
Jrah &9 § AR 99 W faHE 8 | $9h gk Ul
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freft g9 # foRelt oTafd@ o w1 G w6 faw STewE
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ffcTeRia A1 Gl § SHMIH | Ho11 ST=ara 3Teeh gl & |

Qs @

19. (%) frafa & ™ wf e faga-gedn o & faga &9 =1 e
E, = Eg sin (kz — ot) % &9 § {51 0 8 | 39 Tfletor § @ 6
(i) TTeEd, 3R (ii) AR & HafId T=ral Sl Ig=mT |

(@) et aremm o geprer & o w1 feif S0 9t 31 e fafae

20. & wduw oF, Fril ¥ Uh g Tgd ot qud whigeeEE wad 3,

Torell T graehia & | feod 8 | Tcieh TRt H FEeh & o dedt § B
I SR 1 = ieh SUisT | O F ghg 81 W 37 31 gaqredi 9 R

TTE USdl § 2

21. <UIeEd 3500 A T Y1 g G1g3Ti A 3R B, S HRIBeAT U 42 eV R
1.9 eV &, T 39a- T & | $T0 & HH-E 91g | Th1eh-3ererei= Icadl 8l 2
I I I Ifse o fIu Arawes qiehed it |
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16. Assertion (A) : The temperature coefficient of resistance is positive for

metals and negative for semi-conductors.

Reason (R): The charge carriers in metals are negatively charged

whereas in semiconductors they are positively charged.

17. Assertion (A) : A proton and an alpha particle having same Kkinetic
energy are moving in circular paths in a uniform
magnetic field. The radii of their circular paths will be

equal.

Reason (R): The centripetal force required to move a charged particle
in a circle does not depend on the magnitude of the
magnetic field.

18. Assertion (A) : Silicon is preferred over germanium for making
semiconductor devices.

Reason (R): The energy gap for germanium is more than the energy
gap for silicon.

SECTION B

19. (a) The electric field of an electromagnetic wave passing through
vacuum is represented as Ey = Ej sin (kz — ot). Identify the
parameter which is related to the (i) wavelength, and (ii) the
frequency of the wave in the above equation.

(b) Write two properties of a medium that determine the velocity of
light in that medium. 2

20. Two identical bars, one of a paramagnetic material and another of a
diamagnetic material are kept in a uniform magnetic field. Show
diagrammatically the modifications in the pattern of magnetic field in
each case. How are the two materials affected by increase in
temperature ? 2

21. Light of wavelength 3500 A is incident on two metals A and B. Which of
them will yield photoelectrons, if their work functions are 4-2 eV and
1.9 eV respectively ? Make the necessary calculations to justify your
answer. 2
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23.

24.
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forell Tohaw foga %awﬁaw§=(3x103%)?ﬁswﬁﬁww

2139 &9 % 10 cm Yo & fopeh ot & o oot Sggd wowE oW feufy @
1A HIT STelfeh

(%) 38 O T dA y-z I o GUIRR &, AT

(@) 39 o % ac W T x-3181 § 60° T HIVT 4741 2 |

I Sl Ik I3 Bl g1, NEH TF BieH 6l Hofl E 7, Thdl 91d & I3
T ATIA HAT B TEE $oiag 0 8id & | I8 Ad §C o 91g 1 HRGA ¢
YAV ], BISHI hl Sol B 3R BIIScae-l § Fag ¢ Siell auieed A o g
Y 1A T | Eh Had & 9 H ), % =0 ol IN@ Gl g3 |

(%) IS 500 N/C 1 ThemH foggd & E, +x-3181 & arffew fowe 3 | =
fag 0, B 31 A e x 3R y FGe (ecm H ) SH81: (0, 0), (4, 0) 37K
(0,3) %, 39 &= § feug € | fomgafl (1) O 3R A, 9o (i) O 3 B &
= favarat ufesfaa HifsT |

Froat

(@) fore wmaTg Fye, TEeh! ST 61 @8 1 m 8, o M A, B3R C W
ShHRI: 1uC,—1uC3ﬁT2uC%ﬁ?ﬁ@mf@?{§ Iﬁ‘ﬂﬁﬁ
YSTT3T AB, BC 3TR CA % wea-fog msT: Ay, By 3R Cy 2 | 3 3mami
H AT A, BEB; 3R CH C; I foeenfua & & foram mm 92+
gferfora Fifv |

(%) Torelt ThTY Sod I e AfYH IRk IGH <l STt 8 — Fed i JTAH B
3ieh qvaTd S 38k fhamde i =Weh | Jhg 7 W Bl @ YT 3T
TYETd e ITeh! e TR B ST 7 2 9 2

HAAAT

(@) foet 9t = wgat 9 ufediel R, 2R 3 3R & Sof Gaeq 3R
39k qT9d GASH o SIS foRan ST @ | 91 Sl Yohton § i i
H 9 foraw Wik & SATYhad EATT 2 379 3T hl gfee hIT |
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22. A uniform electric field is represented as E = (3 x 103 %) i. Find the

electric flux of this field through a square of side 10 cm when the :
(a) plane of the square is parallel to y-z plane, and

(b) the normal to plane of the square makes an angle of 60° with the
X-axis. 2

23. A beam of high energy photons, each of energy of E is incident on a metal
surface and electrons are ejected from the surface. Assuming that the
work function of the metal, ¢ is negligible, find the relation between the
de Broglie wavelength A associated with photoelectrons and the energy of

photons E. Show in a figure, the variation of A as a function of E. 2

24. (a) A uniform electric field E of 500 N/C is directed along +x axis.
O, B and A are three points in the field having x and y coordinates

(in cm ) (0, 0), (4, 0) and (0, 3) respectively. Calculate the potential

difference between the points (i) O and A, and (ii) O and B. 2

OR

(b) Three point charges 1 uC, —1 uC and 2 uC are kept at the vertices
A, B and C respectively of an equilateral triangle of side 1 m. A;,
B; and C; are the midpoints of the sides AB, BC and CA
respectively. Calculate the net amount of work done in displacing
the charge from A to Ay, from B to B; and from C to C;. 2

25. (a) When is more power delivered to a light bulb — just after it is
turned on and the glow of the filament is increasing or after the

glow becomes steady ? Why ? 2
OR

(b) A battery is connected first across the series combination and then
across the parallel combination, of three resistances R, 2R and 3R.
In which of the three resistances will power dissipated be maximum

in the two cases ? Justify your answer. 2

55/C/3 Page 15 of 27 P.T.O.
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X X

X X
R
X

X XPx X X X

X X[ X X X X

X X[ X X X X

¢ — === —>
<

X

X XQX X X X

PQ ! 9 vV ¥ < 3R TdHH T T 8 | PQ % &l W foefya
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¥ (emf) o ToTU sutes arH hHIfST |

Ffe PQRS &1 Uiy r 8, 91 PQ i fret faa a1 ¥V 4 wfg = &
T sTavEes s 319 SIS |

(i)

(ii)

(i)

(ii)

fre TR T | S5 o g Idfvd STaedl & WM
AN AT § HEH HAT & | BEGSH WA oh TFH hl 39
Waeft goft o1 A foRe o scafsia faferor arem s ogesar
g |

gIEee W i TR Avft 3R U Aoft i “maifae oo
TergHl” T@reTt sh FUIGEAT 1 STUT AT hifrT |

AT
TS St K 1 g oV TWHIY HHATh Z o el Tl o
ST L @ 2 | I8 Wb o §gd Hepe Tg=d @ I e foreft
T () W I Feh AT TG I HET & | o oh
Tiast HSA1 % UGl H I hi FHehedw gt (d) o st W
HIT |
HIg T TR IS -k GUH N & foredt a1eg i it IR
FA-AE h feufa o ST a8 | SRl g i hi
3WTHA 1 Tshedw il =1 319 1 T |
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SECTION C

26. The figure shows a rectangular conductor PQRS with a movable arm PQ,

9
kept in a uniform magnetic field B pointing into the page.

X
S
X X

X X
R
X

X X XPx x x
A
I X X[x X X
| -3
l —>V
I x x| x x x
W
X X X@QxX X X

X

X

(i) PQ is moved towards the right with a velocity V. Obtain the
expression for the emf developed across PQ.

(i1) If r is the resistance of PQRS, find the force required to move PQ

with constant velocity V.

27. (a) ()

(i1)

() @)

(i1)

55/C/3

An electron in a hydrogen atom jumps from second excited

state to the first excited state. Name the spectral series in the

spectrum of hydrogen atom to which the emitted radiation

belongs.

Find the ratio of the wavelengths of the “most energetic

spectral” lines in the Balmer series to that in Paschen series

of Hydrogen spectrum.
OR

An a-particle having kinetic energy K approaches a nucleus of
atomic number Z. It gets close to the nucleus and then
approaches a distance (d) and reverses its direction. Obtain an

expression for the distance of closest approach (d) in terms of

kinetic energy of the a-particle.

A proton and an alpha particle approach a target nucleus in

head-on position, with equal velocities. Find the ratio of their

distances of closest approach to the target nucleus.

Page 17 of 27
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29.

(1)

(i)

(1)

(i1)
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28.

29.

30.

55/C/3

DD
=]
(a) (1) In which case is diffraction effect more dominant — slit

formed by 2 blades or slit formed by two fingers ?
(i1) Yellow light (A = 6000 A) illuminates a single slit of width

1 x 10~ m. Calculate (i) the distance between two dark lines
on either side of central maximum, in the diffraction pattern
observed on a screen kept 1-5 m away from the slit, and (ii) the

angular spread of the first minimum.

OR
(b) (1) What will be the colour of the central bright fringe in Young’s

double slit experiment if the monochromatic source is replaced

by a source of white light ? Give reason for your answer.

(i1) In Young’s double slit experiment, the slits are separated by
0-3 mm and the screen is placed 1-5 m away from the slits.
The distance between the central bright fringe and the sixth
bright fringe is found to be 1-8 cm. Find the wavelength of

light used in the experiment. 3

(a) It is not advisable to use a galvanometer as such to measure

current directly. Why ?

(b) Why should the value of resistance connected in parallel to a

galvanometer be low ?

(¢) Is the reading shown by an ammeter in a circuit less than or more

than the actual value of current flowing in the circuit ? Why ? 3

Answer the following, giving reasons : 3
(a) Induced emf does not always produce induced current.

(b) The motion of a copper plate is damped when it is allowed to

oscillate between pole pieces of a strong magnet.

(c) No power is consumed in an ac circuit containing a pure inductor.
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32.
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(1)

(i1)

(i)

(i1)

(1)

(i1)

Car
=]
T us "

a1 faen ¥ foreft p-n @i SRS & 1 - V SAfirematires &1 e
HE o U ufgy mw Eifaw | IT% W 38 SRS hi <gd] diced
Jferd hITT | 39 dicedT & A 6l =T HIfTY |

ARG H TN U IRgY § SRS & O W W dicedt 919 0-3 V
21 A 3N B o9 diced-37= 3 hifT |

A

0-2 mA

5K

5K

B
AT

ST ARGH o TGN W ST b 91gati, RN R AL=rerent
T IIffentuT ST BT | FUF ShifoTy |
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=R Tfatry aiesferd shifeg |
YT
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31.

32.

55/C/3

(a)

(b)

(a)

(1)

(i1)

(i)

(i1)

(i)

(i1)

Bl
[=1e
SECTION D

Draw the circuit diagram used to study I — V characteristics of
a p-n junction diode in conducting mode. Mark on the graph
the threshold voltage of the diode. Explain the significance of
this voltage.

In the circuit shown in the figure, the forward voltage drop
across the diode is 0-3 V. Find the voltage difference between
A and B. 5

A
0-2 mA

5K

5K

OR

Briefly describe the classification of solids into metals,
insulators and semi-conductors on the basis of energy level
diagrams.

In a silicon diode, the current increases from 10 mA to 20 mA
when the voltage changes from 0-6V to 0-7V. Calculate the
dynamic resistance of the diode. 5

Derive the relation between the current and the drift velocity
of free electrons in a conductor. Briefly explain the variation
of resistance of a conductor with rise in temperature.

An ammeter, together with an unknown resistance in series is
connected across two identical batteries, each of emf 15V,
connected (i) in series, and (ii) in parallel. If the current

recorded in the two cases be (%) A and (%) A respectively,

calculate the internal resistance of each battery.

OR
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(i1)

33. (%) A

(i)

(ii)

55/C/3
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8V 20
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T ——WwW—"10
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33.
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(b)

(a)

(b)

(1)

(i1)

(i)

(i1)

(i)

(i1)

L
ok

State Kirchhoff’s rules. Use them to obtain the condition of

balance for a Wheatstone Bridge.

Use Kirchhoff’s rule to determine the currents flowing
through the branches MN, TO and SP in the circuit shown in
the figure.

8V 20

M — —AMWMWA N

4 Q
T ——NWWW—110

— —AWW—
5 4y 1@ F

Draw a ray diagram to show the formation of image by a
concave mirror when the object is placed between f and 2f.

Using this diagram, derive the mirror equation.

An object is kept 30 cm in front of a convex mirror of focal
length 12 cm. Find the nature and position of the image

formed.

OR

Draw a ray diagram showing the image formation by a
compound microscope. Hence obtain the expression for total
magnification when the image is formed at least distance of

distinct vision.

A compound microscope consists of an objective lens of focal
length 20 cm and an eyepiece of focal length 6-0 cm. If they
are separated by a distance of 24 cm, find the total

magnification when the image is formed at infinity.
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SECTION E

34. metal plate of area A

T V volts

distance { dielectric

),

A parallel plate capacitor is an arrangement of two identical metal plates

kept parallel, a small distance apart. The capacitance of a capacitor
depends on the size and separation of the two plates and also on the
dielectric constant of the medium between the plates. Like resistors,
capacitors can also be arranged in series or parallel or a combination of
both. By virtue of electric field between the plates, charged capacitors

store energy.

(a) The capacitance of a parallel plate capacitor increases from 10 uF to
80 pF on introducing a dielectric medium between the plates. Find

the dielectric constant of the medium. 1

(b) n capacitors, each of capacitance C, are connected in series. Find

the equivalent capacitance of the combination. 1

(¢) A capacitor is charged to a potential (V) by connecting it to a
battery. After some time, the battery is disconnected and a
dielectric is introduced between the plates. How will the potential
difference between the plates, and the energy stored in it be

affected ? Justify your answer. 2

OR
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35.
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(c)

EH¥E

H=4

[=e
Find the equivalent capacitance between points A and B, if
capacitance of each capacitor is C.
| |
I

I

A

vy

A prism is a solid transparent medium bounded by three rectangular

faces with triangular base and top. A ray of light incident at angle i on

one face of a prism suffers two refractions on passing through a prism.

Hence it deviates through a certain angle & from its original path. The

angle of deviation becomes minimum (8 = §,,) for a certain value of angle

i. In such a condition, the refracted ray inside the prism becomes parallel

to its base. An expression for refractive index p of the material of the

prism can be obtained in terms of angle A and angle &,,.

(a)
(b)

(c)

(c)

Show in a figure the variation of angle 6 with angle of incidence i.
Show that for a prism of small angle A, the refractive index p of its

material can be written as p=1 + 2,

A
A ray of light passes through an equilateral prism such that both
the angle of incidence and the angle of emergence are equal to the
angle of prism A. Find the refractive index of the material of the
prism, in terms of A.
OR
A ray of light passes through a prism of angle 75°, as shown in the
figure. The refractive index of the material of the prism, with

respect to its surrounding is V2. Find the angle of incidence 1i.
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Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Supplementary Examination, July- 2023
SUBJECT NAME: PHYSICS SUBJECT CODE: 042 PAPER CODE : 55/C/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-
XIl, 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 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).

13

Ensure that you do not make the following common types of errors committed by the
Examiner in the past:- 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.
Wrong question wise totaling on the title page.

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

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

Wrong grand total.

Marks in words and figures not tallying/not same.

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

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

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

14

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




MARKING SCHEME: PHYSICS(042)

Code:

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
Lo () py(E,+E)k ! !
2. @) 1 1
+B
[
[
| ~
0 Y >X
3. (b) m and M/2 1 1
4. (d) first decreases to become zero and then increases 1 1
5. (d) x- rays 1 1
6. | 1 1
b) -2
(b) 5
7. (b) 1 1
P
A
8. (d) Both for the light nuclei and heavy nuclei.
9. (a) increase
10. (d) The voltage shown in V; lags behind in phase with the voltage 1 1
shown in V5.
11. (b) 1:1
12. (a) 0°
13.
(b) (%) revolution
14. (c) 1 1
I~
L~
C—=— g
15. R 1 1
(b) >
16. (c)Assertion (A) is true, but Reason (R) is false.
17. (d) Assertion (A) is false and Reason (R) is also false.
18. (c) Assertion (A) is true, but Reason (R) is false.




SECTION -B

19.

(@) Identification of parameters Yo+
(b) Two properties of medium Yo+ Yo

(a) Parameter relating wavelength is ‘k’( = 277[)

Parameter relating frequencyis ’ o’ (=27v)

(b) 1. Electric properties of the medium
2. Magnetic properties of the medium

Alternatively:
i Permittivity (¢) of the medium
ii. Permeability () of the medium

Yo
Yo

Yo
Yo

20.

Showing the modifications in the pattern of magnetic field % + %
Effect of increase in temperature Yo+ Y

(L)

No effect in case of diamagnetic materials.
Magnetization/ magnetic susceptibility decrease in case of
paramagnetic materials.

Yo+ Y2

Yo

Yo

21.

Calculation of energy of incident light in ‘eV’ 1
Conclusion with justification Yo+ Yo
= €
A

6.63x10* x3x10°

= e
3500x10° x1.6x107"°
E =355¢eV

Metal B
Since energy of incident light is more than the work function of metal
GB’.

Yo

Yo

Yo
Yo




(Note: Give full credit of one mark if student writes ‘Metal B’ only.)

22.

(@) Calculation of electric flux %%+ %
(b) Calculation of electric flux % + %

(a)
® =E.AI =EA

=3x10°x(100x10™*)
=30NC'm?

(b)
® = EAcos60°

=15NC*m?

Yo

Yo

Yo

Yo

23.

de- Broglie relation
Relation between A and E

Einstein’s photoelectric equation 72
Relation between momentum and Kinetic energy Yo

Yo
Y2

hy = @, +E™
As @, is negligible
E™, =hv

E=hv

Yo

Yo

Yo

Yo

24,

(i) Calculation of Voa
(i) Calculation of Vg

Yo+ Yo
Yo+ Y2

(@) () Voa = E (x2-x1)
Voa =500 x0 =0 volt

(ii) Vos = -E (X2-X1)
Vos =-500 x (4 x 10
=20V

OR

Yo
Yo

Yo

Yo




Calculating of initial potential energy 1
Calculation of final potential energy Yo

Calculation of net work done Y%

Initial electrostatic potential energy of the system

e E[lx(‘l)+(—1)X2+(1)x(2)]x10-12

9
= 9X110 [-1-2+2]x10%
=-9x1073) 1
Now A;B; =B:C; = A;C; = % m
Final electrostatic potential energy of the system
-9x107° 3
U, =—F—=-18x10"J Y
e
Amount of work done W= U - U,
Y.
W= —18x10° +9x10° =—9x10°7 ’
25.
(a) For Answer 1
Reason 1
(a) Power delivered just after it is turned on, will be more because 1
resistance of the bulb is low. After some time temperature of the bulb
: : : V?
increases and resistance also increases and therefore power (?) .

becomes low.
OR
For series Answer Y%
Justification Y
For parallel Answer Yo
Justification 7
For series

Power dissipated will be maximum for 3R.
Because current is same and power is proportional to resistance.

For parallel

Power dissipated will be maximum for R.

Because voltage is same and power is inversely proportional to
resistance.

Yo
Yo

Yo
Yo

SECTION-C




26.

(1) Obtaining the expression for e.m.f. 1%
(i) Finding the force required 1%

(i) ¢ =Bl x
__dg
Ot
d
:_E(BIX)

dt

e=—Blv

i) i=%
;
F=i(IxB)
F=2ig=2Vgp)
r r
_B%I%v
r

F

iz
Y

%
%

V2

V2

217.

(@) (i) Name of spectral series Yo
(i) Calculation of A, Y+ %

Calculation of ﬂp Yo+
Calculation of ratio %

(@) (i) Balmer series

.1 1 1
(“)A—B—R[g—;
1_R

Ay 4
Lol
a3

1 R

ip 9

Ay 4

ip 9

OR

(b) (i) Obtaining expression for distance of closest approach 1%

(i) Finding the ratio of closest approaches 1Y%

Yo

Yo

Yo

Yo

Yo

Yo




(1) At the distance of closest approach.

K = (Ze)2e
47 d Yo
d- 226’
4re K 1
O
1
Emv x4re, 2
4 _ (29
mv’re,
q
daa 1
9, _e 4m_2
d, 22 m 1 1
28.
(@) (i) Answer 1
(ii) i. Calculation of distance 1
ii. calculation of angular spread 1
(i) slit formed by two blades 1
(i) (1) separation between two dark lines
_ 24D Ys
d
-10
:2><6000><1(_)4 X1'5:18><1073m 1,
1x10
. A
i) g=—
(ii) ¢ 2 Y
_ 6000x107"°
- 1x10™ .
= 6)(10_3 rad %
OR
(b) (1) Answer Ya
Justification Ya
(i) Formula Ya
Calculation 1
Answer Yo
(b) 1,
(i) White.

The interference pattern due to different component colors of white
light overlap (incoherently). The central bright fringes for different
colors are at the same position. Therefore the central fringe is white.

Yo




niD

Yo

(i) A =
d 1
A==
nD
P 1.8x107%x0.3x107
6x1.5
A =6000A° Y2
29.
(@) Explanation 1
(b) Explanation 1
(c) Answer Ya
Explanation Y2
(a) 1t will not measure accurate value of current because its high
resistance will affect the current in the circuit. 1
(b) To reduce the galvanometer resistance a small resistance is 1
connected in parallel.
(c) It is less than the actual value of current because it has some 1
resistance
30.
(a) Give reason for no current even with e.m.f. induced in loop 1
(b) Giving reason for damping of the copper plate 1
(c) Giving reason for no power consumption in pure inductor 1
(a) Even in the open loop e.m.f. can be induced but since circuit is
open no current can flow. 1
(b) When copper plate oscillates between poles of a strong magnet
eddy currents are generated in the plate opposing the change in 1
flux.
(c) Power consumed by a pure inductor oscillates. For first half of
the cycle it is positive and for the next half it is negative. So 1
for a complete cycle it is zero.
SECTION-D
31.
(@) (i)Circuit diagram 1
I-V characteristics 1
Moving of threshold voltage Ya
Significance of threshold voltage Yo

(i) Finding voltage difference between A and B 2




s vYoltmeter(V)
Y,

20 —
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v |

Py
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Vs ] Switeh
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Beyond threshold voltage in forward bias diode current increases
significantly even for very small increases in diode bias voltage.

(i) V, —5x10° x0.2x10 —0.3—5x10°x0.2x10° ~V/, = 0
Va— Vg =2.3 volt

(b)

OR

(i) Energy bond diagrams

Description

(ii) Calculation of dynamic resistance

1%
1%

~~
p—

Sy

Eleclron energies

. Overlapping
/i'urull!f'linn Tl

E, =0

E,

Valenee
hanid

Y2

Yo

Yo




Empty
conduction
biand

E

nergics

E,»3eV

energies
e

E,<deV

Electron e
=

Valenee
band

Electron

For Eg> 3eV material is insulate

For Eg < 3eV material is semiconductor

For Eg=0 or overlapping of conduction and valence band material is
conductor.

Yot Y2

Yo+ Yot Yo

- aV 0.7-0.6 Yot
(irg=—="—r—"-—"—

sl (20-10)x10 1
rq=10 Q

32.
(@) (i) Derivation of relation between I and V4 2
Explanation 1
(i) Calculating internal resistance of each battery 2
(@) (i)
—  Ax=sp AN — &
Yo

Total charge transported across the area A in time At is
AQ =-neAvgAt e (1) Y
Also the amount of charge crossing area ‘A’ in time At iS
AQ=IAt e 2) Y2
Comparing equation (1) and (2)
I= neAvqy Y
With increase in temperature, average speed of electrons increases
resulting in more frequent collisions
Hence relaxation time 7 decreases
AsR=

ne‘zA 1
Resistance increases.
(ii) For series I= _E

R+r

1_ 3
2 R+2r
R+2r=6 = - (1) Yo




For parallel 1 = 1S
3 R+’
2
2R+r=9 e 2)
After solving r=1Q
OR
(b)
(i) Statement of Kirchhoff two rules Yot s
Obtaining the balanced condition 2
(i) Finding current in branches MN, TO and SP 2

(1) Kirchhoff’s junction rule - at any junction, the sum of the current
entering the junction is equal to the sum of currents leaving the
junction.

Kirchhoff second rule:
The algebraic sum of changes in potential around any closed loop
involving resistors and cells in the loop is zero.

In balanced fridge 1g=0,
Hence 1= Izand 1= I4
Using Kirchhoff’s loop rule for closed loops ADBA and CBDC
- 1;R; +0+ I1R; =0 (Ig=0) ----- (1)
Inthe second loop I3 =11, 15 =1,
bRy +0- 1Rz =0 - (2)
From equation (1) and (2)
L — & and L — &
|2 Rl |2 R3

R_R
R R

This is the condition for balanced Wheatstone bridge
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(ii) In loop MNOTM

21+41,=8 - (1)
Loop OPSTO
-A1+51=-4 - 2
On solving

Current in MN, | = 4A
Currentin TO, I; = 0A

Yo

Yo

Current in SP, I-1; =4A 1
33.
(a)
(1) Ray diagram 1
Derivation of mirror equation 2
(i) Finding the position of image 1Y%
Finding the nature of image Y2
(@)
(i)
1

From ~AABC ~aDPF
BA BF

SR _ET (- PD=AB) - 1
BA FP ( ) (1)

Form nAABP ~~ABP

BA BP

e @)
BA BP

Comparing equation (1) and (2)
BF BP-FP BP
FP  FP  BP
Here B’P=-v
FP=-f
BP=-u
-v+f v
—f  —u
v—f v
f

Yo

Yo

Yo




1 :1+X
f u
On solving we get
1 11
—_— =4 —
f v u
(i) u=-30cm
f=+12 cm
1 11
—_— =4 —
f v u
111
v f u
1 1 1 7
—_ =t —=—
v 12 30 60
_ 60
V= —cm
7
Since v is positive image is virtual and erect.
OR
(b) (i) Ray diagram 1
Obtaining the expression for total magnification 2
(if)Finding total magnification 2

(b) (i)

A ' ' /
N B Byepicce <&

Magnification due to objective
mo=£:L °.-tanﬁ:£:E
f, f, L
Magnification due to eye piece when final image is formed at the near
point

Yo

Yo
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m, :1+2

Total magnification

m=m, m, %
m :L 1+ b
f, f, %
m :L 1+ b 1y
fO fe
.. LD
i) m=—
(i) m=—= .
m:24x25:@:50 !
2x6 12
SECTION-E
34.
(@) Finding dielectric constant 1
(b) Finding equivalent capacitance 1
(c) Effect on potential difference and justification Yo+ Yo
Effect on energy stored and justification Yo+ Yo
OR
Calculation of effective capacitance 2
%
@ K==
C, v
K = 80uF 3
10uF
(b) i=i+i+ ......... +— ;
CS C1 C2 n /2
1_n
C, C
C, :E %
n
(c) Charge is constant
Q=Q,
C,=KC, %
C,V,=KC,V,
\ -
V, =R Potential diff decreases by a factor (1/K) %




2 Iz
u,-1Q 2
2C,
%
19 _;(EJ
2kC, k\2C,
%
0,-%
K
Energy reduces by a factor of 1/K.
OR
. . . 2
For calculating effective capacitance =2 C.
35.
(a) Variation of o with i 1
(b) Derivation of equation for small angle prism 1
(c) Calculation of z in terms of A 2
OR
Calculation of angle of incident (i) 2
(a)
:;T 50— 1
(b)
. ( A+S, )
sin 5
=~ = 7 Iz
“ sinA/?2
For small angle
A+6,
__ 2
VP
_A+95,
“TA
5m
/,l:1+K A
(c) i+e=A

V2




A
r=—
2

i
Hsinr

_sinA
Hsin A2

_ 2sin(A/2)cos(Al2)
- sin(A/2)

[%2]
>

=2c0s(A/2)

OR
sini
—=42
sinr V2
sinr, 1
sin90° 2

sin rz_ﬁ
r, =45
n+r,=A
I +45° =75
r,=30°
sini
sinr,
sini
sin30°

sini:ﬁx%

V2

V2

V2

Y

Y
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V2

Ya
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