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59 J97-97 4 35 397 & | @ yo7 1fAard & |
T8 Y9797 Giel GUSI H f[AyifGd 8- &, &, T, 90 & |

GUE & 7 I97 G 1 & 18 7% Tglaehedid (MCQ) JHR & Uh-Uh 3 & J97 & |
GUE & 4 97 &7 19 T 25 % 377 TG-ITIT (VSA) THR & §1-31 371 & Fo7
&/

GUE T 5 97 G&IT 26 @ 30 7% TY-IF0 (SA) IR & diA-diT 375l & J97 8 |

&UE 7 5 97 G&I7 31 & 33 T -39 (LA) YR & Gier-gier 315l & 97 8 /
TUE T 4 Y97 G&IT 34 TIT 35 FG-TEIRT TR-TIN 37H] & 97 8 |

J7-97 § GHY fdeq 781 1397 797 8 | JEfe, @vs @ & 2 yo9l 4, &U8 T & 2 eI
H, GUs g &3 Yo 7 aq @S & & 2 Jl § AR [T FT J1aerT 1737 1

&/
dopeict & ITIIT dfedd 8 |

Yifae [HFarhl & HEcrEad T, Savasal STFar I5T & :
c=3x10%m/s
h=6-63x1073*Js
e=16x10"17C
Up=4nx 107" Tm A~

gy =8-854 x 10712 C2 N1 m~2
1

4
me

=9x10° N m?2 C2

gL 1 GoIHM (my) = 9-1 x 103 kg

=IZH 1 geIHH = 1-675 x 10727 kg

T T gedqqH = 1-673 x 10727 kg
JTENTIET T&AT = 6-023 x 1023 ufq a0 W (per gram mole)

Slea M Hadmeh = 1-38 x 10723 JK 1
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General Instructions :
Read the following instructions very carefully and strictly follow them :
(i) This question paper contains 35 questions. All questions are compulsory.

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

(iti) In Section A - Questions no. 1 to 18 are Multiple Choice (MCQ) type

questions, carrying 1 mark each.

(iv) In Section B - Questions no. 19 to 25 are Very Short Answer (VSA) type

questions, carrying 2 marks each.

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

carrying 3 marks each.

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

carrying 5 marks each.

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

4 marks each.

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

2 questions in Section E.
(ix)  Use of calculators is not allowed.

Use the following values of physical constants, if required :
c=3x108m/s
h =663 x 10734 Js
e=16x10"19C
Uy = 47 x 107" Tm AL
gp =8-854 x 10712 C? N1 m~2
1

47580

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

=9x10° N m?2 C2

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 X 1027 kg
Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10722 JK!
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(a) 10eV (b) 1eV

() 01leV (d  0:01eV

fopdll u1g % IR, FEhl FITEY-HR H &% (A) T & 8 ga ’R 7
i 5 w1 2, @ 15 wrl g varfed & W R | A’ S Bed & §9 ° g
TSI o IYETE o7 (v,;) o TRHATIT i AT T Fehell @ :

vd Vd vd 1 vd
‘k ‘ \ ‘/
A A
(a) (b)

A A
(c) (d)

AleeS 1 his ac @id 9ot ° fordt p-n @fer e ok e gfdas @ wifsa
? | s gfauy o a0 w it dieear & fow @&t fasheq gnm

Vl/\ VI/V\/\
(a) (b)
/N, ;
N2 i
Vv V4
(c) ]/\ /\ (d)
t';

BIESIS YT STTt TRIEeh freraw otawen & fopell wielq =t erasifya star 8
S 38 n = 5 T d I B <dT 8 | 39 BISH hl dUIeed 7 ¢

(a) 975 nm (b) 740 nm

(c) 523 nm (d 95 nm

£
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SECTION A

In the energy-band diagram of n-type Si, the gap between the bottom of
the conduction band E¢ and the donor energy level Eyy is of the order of :
(a) 10eV (b) 1eV

(c) 01leV (d 0-01eV

A steady current flows through a metallic wire whose area of
cross-section (A) increases continuously from one end of the wire to the
other. The magnitude of drift velocity (v,) of the free electrons as a
function of ‘A’ can be shown by :

vd A va 1 vd
N /
A
(b)

A A A
) (c) (d)

(a

An ac source of voltage is connected in series with a p-n junction diode
and a load resistor. The correct option for output voltage across load
resistance will be :

Vl/\ \Y
(a) (b)
/\ > >
N {
V V A
(c) ]/\ /\ (d)
t>

Hydrogen atom initially in the ground state, absorbs a photon which

ﬁ-.

4

excites it to n = 5 level. The wavelength of the photon is :
(a) 975 nm (b) 740 nm
(c) 523 nm (d 95 nm
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forelt gutfia =t a0 it gfskan |, waiE 1 ufgeriesn & 9 3
ﬁ@ﬁ%@?ﬁ%

dog 1 dég
dog 1 dog
s dt @ g, dt

0

TEl Tdlohi o FHT 319 & |

fopell TRIMT o, TRl 9T & I58 W 7-5 eV ol oh HieH qad L 1§ & | 39
Tq Y56 H IcHISId STFGHI ol UTq h HIUG — 4-5 Voh a9 o fohdll Saioele
SR Ush feam ian B | arg 1 1 %o 7 ¢

(a) 30eV (b) 45eV

(c) 75 eV (d) 12:0eV

s JATHR HUS! Ehl BISAT 8:0 cm & TAT SH 40 W §, 3T FEAHR
=€ % g % e Ui Hhve h1 HIVT I F 3:0 x 1072 T IRATT
fopet TehtmT &fo grechia & | Ui o W 3 | 39 Fusel! ° Ufa eafesman

a4 s (emf)% :
(a) 0-12V (b) 0-15V

(c) 019V d 022V

3l A1l <hl GeAWH H@ATSAT 1 31U §: 18 | $9h ATHhIA Hcall 1 I
8
(a) 8:1 (b) 4:1
0 2:1 d 1:1
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5. In the process of charging of a capacitor, the current produced between
the plates of the capacitor is :
do 1 d¢
(a)  py—= (b) — &
dt Ko dt
do 1 do
© gg—E @ ——k
0 at g, dt
where symbols have their usual meanings.
6. In an experiment, photons of energy 7-5 eV are incident on a metal

surface. Electrons emitted from the metal surface are stopped by an
electrode at a potential of — 4-5 V w.r.t. the metal. The work function of

the metal is :

(a) 30eV (b) 45eV
(c) 7-5 eV (d) 12:0 eV
7. A circular coil of radius 8:0 cm and 40 turns is rotated about its vertical

diameter with an angular speed of 25 rad s~! in a uniform horizontal
T

magnetic field of magnitude 3-0 x 1072 T. The maximum emf induced in

the coil is :
(a) 0-12V (b) 0-15V
(c) 0-19V (d) 0-22V
8. Two nuclei have their mass numbers in the ratio of 8 : 1. The ratio of

their nuclear densities is :
(a) 8:1 (b)) 4:1
() 2:1 d 1:1
55/1/3 Page 7 of 27 P.T.O.
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HINE KA g | A AW H g 2r B, Al &Y g HAIWE TR I are
W@TIT:

(a) E (b) E)
16 8

(c) E (d) E
4 2

fordft aTeter @ 9fd Tehvs JaTfRd Sodeil shl T 3:3 x 10197 | 39 Il 9

EIHTF&!H g % :
(a) 2:0A (b) 34 A
(c) 4-8 A (d 53A

ST TeRslt =51 1g=Tcteh ol TRl BrEaS 3wl 1 3Teq 7 § Hifea foham Sran
g, i :

(a) 391 SfaUy ¢ SraT 3 |

(b) B p-YhR I ALATTH & 1T 2 |
(c) 38 AT H Uk soiae faadi (81) & 31fees g ¢ |
(d) Heeh (MUfHh) TTHTY] ST YLHT] &4 91 & |

fordll ufigrachia qared i forelt B8 Traeh o ITR AYGT AW ga o ke A
TR | g qErY

(a) QI Yol g WfdehSd femam Sima |
(b) ST gai grT SATehiNa feram Sr@m |
(c) TR Yd GRI Sfciehltd e SfeTor ge R SMrehivia feham STQm |
(d) 3T g g h{Yd qT S ga gRT fdehia fehal ST |
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9. A point charge situated at a distance ‘1’ from a short electric dipole on its
%
axis, experiences a force F . If the distance of the charge is ‘2r’, the force

on the charge will be :

(a) E (b) E)
16 8

(c) E (d) E)
4 2

10. The number of electrons flowing through a conductor per second is

3-3 x 10%°. The current flowing through the conductor is :
(a) 20A (b) 34A
(c) 4-8 A d 53A

11. When an intrinsic semiconductor is doped with a small amount of

trivalent impurity, then :

(a)  its resistance increases.

(b) it becomes a p-type semiconductor.

(c) there will be more free electrons than holes in the semiconductor.

(d) dopant atoms become donor atoms.

12. A diamagnetic substance is brought near the north or south pole of a bar

magnet. It will be :

(a)  repelled by both the poles.

(b)  attracted by both the poles.

(c) repelled by the north pole and attracted by the south pole.

(d) attracted by the north pole and repelled by the south pole.

55/1/3 Page 9 of 27 P.T.O.
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() B E A d ERITY

Trdll T graeh ol Tohell 91q o @hEe! Tafcivet T 38eh Heaial 378 & A
firren Smar @ | fRd g greres 1 coRor A

(@) & (b) g SR

(c) gHHA (d) g3 e

forell a1q o ST AR @ Ji9 (R) o 3 AR i F&ISAT (r) & HoH & €9
T gl fommor sl w91t UT% hi9-01 8, Sdfch dRf hl dFars qAqr a9 Hod
T T g ?

R R R \ R
|L)r h,r |—)r Dr
(a) (b) (c) (d)

Yo7 &1 16 & 18 1% (A) 3R BRI (R) ¥R & Y97 & | G %97 13 70 & —
IS T @ STHIT (A) 91 G %1 BRI (R) GRT 3lbd [57 71 & | §& I A
/2% T WIS (a), (b), (c) 3R (d) & & F7H G0 |
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(a) AMMHAT (A) 3T RO (R) AT T&l & 3T SR (R), AMMHAT (A)
gl SIS hidT 2 |

(b)  SAfTHA (A) 3T HRU (R) THT T&l &, T RV (R), AMHe (A) H
& SR gt il g |

(c)  ANTHAH (A) HEl B, =g BRI (R) TAd 7 |
(d) IHIT (A) TAd g 99T R (R) Hft 7779 2 |
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Which of the following pairs of media has the least value of critical

angle ?
(a) Glass to air (b) Glass to water
(¢) Diamond to water (d) Diamond to air

A bar magnet is dropped in a hollow metallic cylinder along its vertical
axis. The acceleration of the falling magnet will be :

(a)  zero (b) equaltog

(c) lessthan g (d) greaterthang

The correct graph showing the variation of the resistance (R) of a
cylindrical metal wire as a function of its radius (r), keeping its length

and temperature constant, is :

R R R \ R
) (b) (d)

(c)

(a

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.

55/1/3

(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.

Page 11 of 27 P.T.O.
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16.  39HYT (A) : THNI-TEI THE Teh1=T shi FHUIMCHS Fhd i HERid HLal 3 |

HRU(R): <N G & IAUH AGRAT o AT Feprr-faga g/ Amafad
faferrort <Y <feram & TwTaTd Bt B |

17. 397 (A) : & Thet SR 61 B8 *I fhell STelt Jrashia &9 § W@ I R,
@ & @ 30 B & ffaw @ifgd & ol § |

FRU(R): W Toh TR g9 8 |

18. 3y (A) : Tordll T % fohedl Q1 fargati o offe el 3 211 & |
HRU(R):  Tordl a0y o wvfl fog €10 8 &H gt W 2d 2 3R 36 TR

U hedl § Sl hid 3 |

Qs @

19. Tl 3T A9 & HoAshi hl dshdl BISATE 20 em 3R 30 cm 3 | SH<hl &THdT

%D% | G & hid kI HAIIdTeh T & ?

20. TYY H AT Hifve fh forft p-n GfY sETe 8§ fomror R 3veTs gw| fog
TehR Uftrent fava = fmior 4 Jvee et @ |

21. T Qe HW H AT V= (30 x 105 m/s) 1§ 3W & § waiftr fan T B
ol P gEFE 8T B = [(04T) i +(03T) ] feremm 2 | 28 &7 & &u
T ] qilehi?ddﬁﬁml?,3\3ﬁ1/1\<m:x,y3ﬁtz31&1%343%ﬂw
Tfew € q91 Wt S0 & forw emmew 3R geame 1umd 4-8 x 107 C/kg # |

22. SR Hisd U gESISH WATY] i a0 AT o1 —13-6 eV B | HIg goAaeq
— 151 eV o Fol T T — 34 eV o Holl TR W HshAT HdT & | Icdroid
TeeH) @1 shi qUTeE itehferd it |
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16. Assertion (A) : Photoelectric effect demonstrates the particle nature of
light.

Reason (R): Photoelectric current is proportional to intensity of
incident radiation for frequencies more than the threshold

frequency.

17. Assertion (A) : When a bar of copper is placed in an external magnetic
field, the field lines get concentrated inside the bar.

Reason (R):  Copper is a paramagnetic substance.

18. Assertion (A): The phase difference between any two points on a

wavefront is zero.

Reason (R):  All points on a wavefront are at the same distance from
the source and thus oscillate in the same phase.

SECTION B

19. The radii of curvature of the faces of a double-convex lens are 20 cm and

30 cm. Its power is % D. What is the refractive index of the glass of the

lens ? 2

20. Briefly explain how the diffusion and drift currents contribute to the
formation of potential barrier in a p-n junction diode. 2

A
21. An alpha particle is projected with velocity v = (3:0 x 105 m/s) i into a
- AN N
region in which magnetic field B =[04T) 1 +(0:3T) j] exists.

A A AN
Calculate the acceleration of the particle in the region. i, j and k are

unit vectors along x, y and z axis respectively and charge to mass ratio

for alpha particle is 4-8 x 107 C/kg. 2

22. The ground state energy of hydrogen atom is —13:6 eV in Bohr model. An
electron makes a transition from an energy level of —1-51 eV to that of
—3:4 eV. Calculate the wavelength of the spectral line emitted. 2

55/1/3 Page 13 of 27 P.T.O.
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23. (&) zEw fagra &1 I weh el gude o &1 Tt @ wremm i
9k HE I FHTA Y58 W Y G arer R i@ €= |
YA oh T oh [HIH HI T i HINT |

AT

(@) 1uadl guaRish shl g H qUEd] guaRieh sl WATHhdl F1 & JTdl 2 ? &
T ¢d FY A9 I ! gfee HifT |

24, ToRIa-graeh™ TaEH % IW YT I IEATHT :

(%) N forgd-grachia TegH o gwd WN 6! (a9 ST § SWer §, a9

(@) S 3= ol o SeRgHl g 9T % &d T THE shid T 3eqal Bl
2|

STH ¥ YAh hl Teh-Ush 9N iU |

25. (%) 9 N gt AR & o faded Fifu |

JqerET

(@) sufcles sE R sk smE o fFft pn @fy sEie & V-1

JATYATEITERT Bl HALIIT L o [0 IO =aeen ity | faferes
TEE % V — I 3Afiyernerfires &1 sfog geiid hifs |

Qug

26. 15 uF 41 & fopel g |uTie ot fRe ac dieedl v = v, sin ot (v, =310V
Al f = 50 Hz) 8 TAifod foram mam 8 | uftewfera hifse () gwnfa =1 wfdem,
YT (ii) 9T T AW | G9F % B & &9 § U & Yoz 91 & faw
2ECARIC
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(a) Using Huygens’ principle, draw a ray diagram showing the
propagation of a plane wave refracting at a plane surface

separating two media. Also verify Snell’s law of refraction.

OR

(b) Why is a reflecting telescope preferred over a refracting telescope ?

Justify your answer giving two reasons.

Identify the part of electromagnetic spectrum which is :

(a) next to the lowest frequency end of the visible part of

electromagnetic spectrum, and
(b) produced by bombarding a metal target by high energy electrons.

Give one use of each of them.

(a) Differentiate between intrinsic and extrinsic semiconductors.

OR

(b) Draw the circuit arrangement for studying the V — I characteristics
of a p-n junction diode in forward bias and reverse bias. Show the

plot of V — I characteristic of a silicon diode.

SECTION C

An ac voltage v = v, sin ot (v, = 310 V and f = 50 Hz) is connected to a
pure capacitor of capacitance 15 pF. Calculate (i) the reactance of the
capacitor, and (ii) the amplitude of the current. Write the expression of

current through the capacitor as a function of time.

Page 15 of 27 P.T.O.
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AAAT
(@) fahm Theel & T goomm g & @y 999 Sl Ifd YFastia &

foremor =61 e & foiw o difew o sHeht @ fomivaredi 1 Seo@
HINTT | gooh AR H TH: TR a1 gidT @ ?

28. M fag AW Q, (-15 uC), Q, (10 uC) TAT Qg (16 pC) HH: (0 cm, O cm),
(Ocm,30m)3ﬁ'{ (4cm,3cm)‘T{f{3\9Rf§ | ﬂﬁ?ﬁ%gﬂﬁ?ﬂﬁﬁ?ﬂ'{ﬁ@ﬂ
feafas Sort fterfera SHifs |

29. (%) vy fopd YR Ufcemear & 3 B 2 U Bk TR ! TgrIar § fopelt
a'UﬁLCRWF{CIQI,Gﬁﬁ?FIQ[EﬁT‘[V=VmSinmt©@ﬁH%,ﬁﬂﬁl@ﬂ‘m%
foTu =Stes T ShifSTg |

AYAT

(@) & v=v,sinot, SEH o 1 qiEfda o ST awar g, 9 g et
gt LCR U & TG o T 31 F1q hINT | 3 PRI 1 IJoci@
ity 9 W fRe 2ft LCR aftdy i oA g HeR el & |
fopeft 2oft LCR ufweyr & omgfa & @y fagga e & foamwor =61 goiv
foTT 7 ST |

80. IS KU 1-2 nm U] hl ¢ Ficil 0T 8 9ag 2 | 39 U I Tfas Sl I)
T TG ] | AT S qUIeE T AT 0 Uiehferd Hif |

Qs v

31. (&) 1) (1) =Afaewr 9 3R faada Ted & g Q@ o= foflau |

(2) I o feferd v # fopdl @ srent & 9m fofae e =
bt =irers freie et 2 |
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(a) Draw the energy level diagram for hydrogen atom. Mark the
transitions corresponding to the series lying in the ultraviolet
region, visible region and infrared region. 3

OR

(b) Draw a diagram to show the variation of binding energy per
nucleon with mass number for different nuclei and mention its two

features. Why do lighter nuclei usually undergo nuclear fusion ? 3

Three point charges Q; (=15 pC), Qg (10 puC) and Qg (16 uC) are located
at (0 cm, 0 cm), (0 cm, 3 cm) and (4 cm, 3 cm) respectively. Calculate the

electrostatic potential energy of this system of charges. 3

(a) How does the resistance differ from impedance ? With the help of a
suitable phasor diagram, obtain an expression for impedance of a

series LCR circuit, connected to a source v = v, sin ot. 3
OR

(b)  Find the condition for resonance in a series LCR circuit connected
to a source v = v, sin ot, where o can be varied. Give the factors on
which the resonant frequency of a series LCR circuit depends. Plot
a graph showing the variation of electric current with frequency in

a series LCR circuit. 3

A particle is associated with a de Broglie wave of wavelength 1-2 nm. The
kinetic energy of the particle is made four times. Calculate the new value
of the wavelength of the wave. 3

SECTION D

(a) (1) (1) Write two points of difference between an interference

pattern and a diffraction pattern.

(2) Name any two factors on which the fringe width in a

Young’s double-slit experiment depends.

Page 17 of 27 P.T.O.
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Tt JehTRT <hl FUIGE T 100 AT 7 |

(1) 5 3Fass R frhead! 3fse & = ®IviiE gohd &1
WeTat ° uferam Sifv |

(2) fafeEl @ 50 cm g8 W @ ¢ W 34 Q1 3f=rsal & wew
gl wiehiera sHIT |

AT

Fshal ST R 1 %I Ml Y88 n, 3 n, AEGHH 5
HIEAH] ! Th-GHL ¥ YUk AT & | n, e o HIEIH H
I3 fogferd fora 30 g3 € gl u W @1 8 3N Y83 G SEhI
Tiifes n, TUEdTH % WL § Y8 ¥ v gl WS W@ R |
u 3R v &9 499 Feaa HINT |

M@ T T AFIR 60 cm = & Fopeht 318 i & Mt |
A % g C ¥ 3:0 cm G W IS DI IY hl AGAT BET §HAT
3 | T o 9aTd T AYER 1-5 2 | 9 | TRt 9ed g E W
Mo &l Tag § ¥ <@ W 38 gagad o onuweht feyfa s
HINT |

3 cm
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(ii)) In Young’s double-slit experiment, the two slits are separated
by a distance equal to 100 times the wavelength of light that
passes through the slits. Calculate :

(1) the angular separation in radians between the central

maximum and the adjacent maximum.

(2) the distance between these two maxima on a screen
50 cm from the slits. 5

OR

(b) (1) A spherical surface of radius of curvature R separates two
media of refractive indices n; and ny. A point object is placed
in front of the surface at distance u in medium of refractive
index ny and its image is formed by the surface at distance v,
in the medium of refractive index ng. Derive a relation

between u and v.

(i1) A solid glass sphere of radius 6-0 cm has a small air bubble
trapped at a distance 3-0 cm from its centre C as shown in the
figure. The refractive index of the material of the sphere is
1.5. Find the apparent position of this bubble when seen
through the surface of the sphere from an outside point E in

air. 5

3 cm

55/1/3 Page 19 of 27 P.T.O.



32.

55/1/3

1)

(i)

(iii)

(1)

(i1)

(iii)

[=

o

=5
feeR-Agfaehl | %elH 9 1 Ioch@ HIfT 3R 38 QA= <6
foru afew &9 # fafaw |
“meE fram gt e § wffrfed gt & a1 % Yok W
JMgTia g |’ e i |
QA AN A (3T q) T B (e 2q) HAM: g3 (0, 0) 3R
(a, a) W food & | a9 <fifoe x-3181 X y-2191 & STfew i
wfew w1 oo ] & 11 o] % ud A AW B W Wifa
S 1A HIIT |

AT

ZaEﬁﬁﬂwwamqﬁT—q%ﬁWﬁ@ﬁﬁgﬁ
% ey gHad & forel fomg W forga & o foie =t sgou
it |

forett forega foya & Frefie wmae w feor foreft ey fomg <1
st ;G S 7 | 39 fgga & Torw fovpa & fopw weer wwnfea
&I 2

M@ T 29T FgER fredt V2 m 9o & it ABCD % foehurt &
sfey S vaan e fegg W & 1 @ ot & g (O) W
forega & =1 witmmor 3k fegm wtea Aifsre |
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32. (a) (1) State Coulomb’s law in electrostatics and write it in vector

form, for two charges.

(i1) ‘Gauss’s law is based on the inverse-square dependence on

distance contained in the Coulomb’s law.” Explain.

(iii) Two charges A (charge q) and B (charge 2q) are located at
A A
points (0, 0) and (a, a) respectively. Let i and j be the unit

vectors along x-axis and y-axis respectively. Find the force

A A
exerted by A on B, in terms of i and j. 5

OR

(b) () Derive an expression for the electric field at a point on the
equatorial plane of an electric dipole consisting of charges q

and — q separated by a distance 2a.

(ii) The distance of a far off point on the equatorial plane of an
electric dipole is halved. How will the electric field be affected
for the dipole ?

(iii) Two identical electric dipoles are placed along the diagonals of
a square ABCD of side +/2 m as shown in the figure. Obtain
the magnitude and direction of the net electric field at the

centre (O) of the square. 5
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1)

(i)

1)

(i1)

[=

o

=5
fore aTraTdt 3Tada & RO FrEehiT & % fofe Srn-amad fem
fafau | 38 Frem 1 TR Fh BT @’ W TRl gaTeRR T,
a8 g T yariEd & @ 7, o g W FEEh &F o T His
S I <hifore | fereft amr ursr & fofu grerehiar & <t feom =t
ST hd BT Treehd & @ Eife |

HIS Solag fohell AT hl JATRR el § 107 m s—1 Hl a1 &
iehAT T W@ 8 | Ife ke A B 10010 m 7, O wem |
YTGRAT i a1l S g Icqd & JTd <hifY |

AT

Treeha &9 H fovm fopelt aeTdl @Y =Teieh W SRRd 9d o
foTu. =Ieteh Fodd ST | 38 f=7m &1 3eor@ Shifvie A1 36 5
1 feum =1 faff@ & % fT ST foRem ST 2 | 98 34 GiNe
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3l o HiY GHT dR A HR B 91 H Th-gE ¥ 2-5 cm gl W
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aTfed & W E | T8 B 10 cm T8 W AR A g UG 5t
1 IRATT FTERITd HIT |
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(a)

(b)

(1)

(ii)

1)

(i1)

[=

o

Ol
State Biot-Savart’s law for the magnetic field due to a current
carrying element. Use this law to obtain an expression for the
magnetic field at the centre of a circular loop of radius ‘a’ and
carrying a current ‘I’. Draw the magnetic field lines for a

current loop indicating the direction of magnetic field.

An electron is revolving around the nucleus in a circular orbit
with a speed of 107 m s~1. If the radius of the orbit is 1071° m,
find the current constituted by the revolving electron in the

orbit.

OR

Derive an expression for the force acting on a current carrying
straight conductor kept in a magnetic field. State the rule
which is used to find the direction of this force. Give the
condition under which this force is (1) maximum, and

(2) minimum.

Two long parallel straight wires A and B are 2-5 cm apart in
air. They carry 50 A and 2.5 A currents respectively in
opposite directions. Calculate the magnitude of the force

exerted by wire A on a 10 cm length of wire B.
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SECTION E

34. The following figure shows a circuit diagram. We can find the currents

through and potential differences across different resistors using

Kirchhoff’s rules.
a . b C
A 4
1 Rz = 50 Q
E=60V
d
% Rl - 10 Q
r=10Q e
J R3 = 50 Q
h g f

Answer the following questions based on the above :

(a) Which points are at the same potential in the circuit ? 1

(b) What is the current through arm bg ? 1

(c) Find the potential difference across resistance Rg. 2
OR

(c) What is the power dissipated in resistance Ro ? 2
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Strontium titanate is a rare oxide — a natural mineral found in Siberia.
It is used as a substitute for diamond because its refractive index and
critical angle are 2-41 and 24-5°, respectively, which are approximately
equal to the refractive index and critical angle of diamond. It has all the
properties of diamond. Even an expert jeweller is unable to differentiate
between diamond and strontium titanate. A ray of light is incident
normally on one face of an equilateral triangular prism ABC made of

strontium titanate.

60°

Answer the following questions based on the above :
(a) Trace the path of the ray showing its passage through the prism.
(b) Find the velocity of light through the prism.

(c) Briefly explain two applications of total internal reflection.

OR

(c) Define total internal reflection of light. Give two conditions for it.
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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 encircled.
This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more marks should be
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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 (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 [ eaving 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 un assessed portion, non-carrying over of marks to the title page, or totaling error detected by the
candidate shall damage the prestige of all the personnel engaged in the evaluation work as also of the
Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the
instructions be followed meticulously and judiciously.

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

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

18 | The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the

prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once again
reminded that they must ensure that evaluation is carried out strictly as per value points for each
answer as given in the Marking Scheme.




MARKING SCHEME: PHYSICS(042)

Code: 55/1/3

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION -A
1. (d) 0.01 eV 1 1
2. (a) 1 1
Vd
A
3. 1 1
(c)
Vv
g
4. (d) 95 nm 1 1
5. de, 1 1
C —_—
© <, dt
6. (a)3.0eV 1 1
7. ()0.19V 1 1
8. (d) 1:1 1 1
9. F 1 1
b) —
(b) 2
10. |(d)53A 1 1
11. (b) it becomes a p-type semiconductor 1 1
12. (a) repelled by both the poles 1 1
13. (d) Diamond to air 1 1
14. (c) Less than g 1 1
15. | (¢) 1 1
R \
r
16. (b) Both the assertion (A) and Reason (R ) are true , but Reason (R) is not 1 1
the correct explanation of the Assertion (A).
17. (d) Assertion (A) is false and Reason (R) is also false. 1 1

3




18. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 1
correctly explanation of the Assertion (A).
SECTION-B
19.
Finding refractive index of the glass 2
Ry =20 cm, Ry =30 em P = 22 D= 2
6 600
P=(0-1) () 2
RI R2 ’
25 1 1 Y
—=n-)(—+— 2
600 (n=IX 20 3())
25 50
— =(n-1
600 (n=IX 20x 30)
25=(n-1)50 72
n-1= l
2
n= % vz
20.
Formation of potential barrier 2
The diffusion current due to concentration gradient at the junction forms a
space charge region consisting of immobile charge carriers. Due to this an
electric field is generated at the junction giving rise to drift current in a
direction opposite to diffusion current.
The potential at which diffusion current becomes equal to drift current is
called potential barrier. 2
21.
Calculation of acceleration of alpha particle 2
F=q(vxB) v
= ¢(3%10°ix(0.4i+0.3/)N
F = ¢(0.9x10°k)N 72
F =ma= ¢(0.9x10° k)N
a=2L0.9x10° kyms™ %
m
=4.8x10"x0.9 x10° k ms™ y
2

=432 x 10" k ms?
Note: Deduct %, mark if a student does not mention the direction of
acceleration.




22.

Calculating wavelength of spectral line 2
AE=E,-E, &
=(-1.51-(-3.4))eV
=1.89¢eV )
=1.89 x1.6x 1071 &
aE="C %
A
) _ he _ 6.63x107* x3x10°
AE  1.89x1.6x107"
= 6.58x107m
= 658nm /2
23. | (a)
Ray diagram 1
Proof of Snell’s law of refraction 1
S 1
r e
AB is incident wave front, incident at an angle i. Let 7 be time taken by the
wave front to travel distance BC.
BC= v, Tt where v is speed of wave in medium 1.
To determine shape of refracted wave front, we draw a sphere of radius
v, T, where v, is speed of wave in medium 2.
CE represents a tangent drawn from point C on sphere, CE is the refracted 7
wave front.
.. BC vzt
sini= —=——
AC AC
. AE v,T
sinr= — =—2-
AC AC
sini v, _ 2
—— - — Ty
sinr v,

Note: Give full credit if student derives Snell’s law by taking incident wave
front in denser medium.




Incident wavefront

Medium 1

Medium 2 4

Refracted wavelfront

OR
(b)
Reason for preferring reflecting type telescope over refracting
telescope 7t
Justification 2t
1 No Chromatic Aberration - No refraction in mirrors
2 No Spherical Aberration - Due to use of parabolic reflector

3 Easy mechanical support required - Mirrors weigh less and can be
supported over entire back surface.

4 High resolving power — Due to Mirror with large diameter are better. ak
5 Brighter image — Large mirrors gather more light waves.
(Any two)
24.

(a )Identification and use ot

(b) Identification and use ot
a) Infrared Rays 2
Uses: -Muscular pain therapy
(any one) -Remote control

- Photography in foggy conditions !
b) X-rays
Uses: -To study crystal structure !
(any one) -Detection of fracture in bones
-Cancer treatment Y
Any other correct use.
25. | (@)
Difference between intrinsic and extrinsic semiconductor 2
Intrinsic semiconductor Extrinsic semiconductor
1. Pure semiconductor. Semiconductor is Doped with
impurities.

2. Low conductivity at room High conductivity at room

temperature. temperature.

3. n.=ny ne # Ny 1+1




(Any one)

Note: Give full credit if a student writes any other relevant correct answer.

OR

(b)

Circuit diagram for forward and reverse biased p-n junction diode

V2t
V-I characteristic (Forward and Reverse bias) Yot Vs
2t
Forward Bias Réverse Bias
iambentmni] iy,
' , 2t
Characteristics of silicon Diode
SECTION-C
26.
(a) Calculation of reactance of capacitor
(b) Calculation of amplitude of current 1
Writing expression of current
V=Vpsino t C= 15x10°F
V=310 sin 100 7¢
) 1
1) Xe= — 1
) C Vs
_ 1
1007 x15%x107°
10°
BT 212 Q v,




<

1) i = X 7
_310 1.46 A V2
212
Equation of current
i= i sin(or+2)
2
— 1.46 sin(100ﬂt+§) !
27. a)
Energy level diagram for hydrogen atom 1%
Transitions corresponding to ultraviolet region, visible region and
infrared region o+t
1%
!
!
!
Note: Award 1 2 mark for energy level diagram if a student does not show
the transitions.
OR
b)
Diagram to show variation 1
Two features of diagram atla
Reason for nuclear fusion 1
_;: 1O -
; 2 C "(’l °S - 4’!". = — I;‘” L \‘\' " An r- ’
= fefe o = e |
2 g/~
IO |
s ‘
? LTH ’ 1
:z ©H l
= 0
o 50 100 150 200 250
Mass number [A)

(Note: Award full credit even if a student does not mark so many elements
and does not mention the values of Ey.)

Features of diagram (any two)

1. Binding energy per nucleon is practically independent of atomic number

8




for nuclei of middle mass number (30 <A < 170)
2. The curve has maximum of about 8.75 MeV for A= 56 and has a value of
7.6 MeV for A=238

3. Binding energy per nucleon is lower for both light nuclei (A<30) and 2+ Vs
heavy nuclei (A>170)
Two lighter nuclei fuse together to form heavier nuclei as the binding energy
per nucleon of fused heavier nuclei is more than the binding energy per
nucleon of the lighter nuclei. Thus the final system is more tightly bound
than initial system.
Alternatively
1
To attain the stability
28.
Calculating Electrostatic potential Energy 3
1 VZ,
UQ1Q2 — QIQZ
dre, n,
_ 9x10°x(=15x10°) x(10x10™°)
3x107 Y
=-45]
1
UQ2Q3 — Q2Q3
dre, n,
_9x 10° x(10x107°)x (16x107%)
4x107 A
=361
1
Uogs = 12193
dre, 1,
_9x10”x(=15x107) x(16x10™°)
5x107 |
=-43.21] 1//2
Unet = Uqig2 T Uq2qs + Ugigs
=-45+36-43.2 v,
=-5221
Alternatively
U= k(Qle + Q2Q3 + Q1Q3) 1
ha I3 UK
= 9X10°X(-15x10)x(10x10°) | 9x10°X(10x10°)x(16x10°) | 9x10°x(-15x10°)x(16x10°)
3x10” 4x10” 5x102 1
=(-45 +36-43.2) J
=522 1




29.

(a)

Difference between resistance and impedance 1

Obtaining expression for impedance 2

1. Resistance is opposition offered to both alternating current and direct
current while impedance is opposition offered to alternating current only.

2. Resistance is independent of frequency of source while impedance
depends on frequency.

3. Resistance is opposition offered by material of the conductor while
impedance is combined opposition offered by different electrical

components such as resistor, inductor or capacitor.

(Any One)
(Note: Give credit of this part if a student writes any other correct answer.)

f vp

VL Nwt +d

Vr :imRavc:imXc aVL:imXL
1 = Peak value of current in the circuit.
V, Ve +Ve=V,
(Vi)' = V&’ + (Ve - V1)’
= (imR)” + (imXe - inX1)”
= im [R* + (Xc — X1)’]
V

— m

JR+(X, - X,)

im

i = % where Z = \/R2+(XC_XL)2 -

impedance
OR
(b)
Finding condition for resonance 1
Factors affecting resonant frequency
Graph

Z= JRP+(X,-X,)
For maximum current, Z should be minimum therefore to minimize Z
XL = Xc

V2

V2

V2

V2

10




Alternatively

X L= X C
vz
wlL = L 2
oC
o=
JLC 7
Resonant Frequency depends on value of Inductance and Capacitance vy + 1
I
1
30.
Calculating wavelength of wave 3
J) h !
\2mK y
. h ’
N
\2mx4K
2 \2mK
A 2
2
_1.2nm
2
=0.6nm 1,
SECTION-D
31 a)
1) (1) Difference between interference pattern and 1+1

diffraction pattern
(2) Two factors affecting fringe width in young’s double '+ '
slit experiment
i1) (1) calculation of angular separation 1
(2) calculation of distance between two maxima

11




@ (1)
(a) The interference pattern has a number of equally spaced bright and dark
bands while diffraction pattern has a central bright maximum which is twice
as wide as the other maxima.
(b) Interference pattern is obtained by superposing two waves originating
from two narrow slits, while diffraction pattern is a superposition of a
continuous family of waves originating from each point on a single slit.
I The maxima in interference pattern is obtained at angle A/a, while the
first minima is obtained at same angle A/ a for diffraction pattern.
(d) in interference pattern the intensity of bright fringes remain same while
in diffraction the intensity falls as we go to successive maxima away from
the center on either side.

(any two)

(2) Factors affecting fringes width
Wave length ( 4) / distance of screen from slits (D) / separation between
slits (d).
(any two)
(1) (1) dsind =nA
n=1

sinf = i
d

For small angle sinf ~ 6=

_AD
@ == oD

= L x50%1072
100

=50 x10™*m
=5 mm
OR

(b)
1) Derivation of relation between u and v 3
i1) Finding apparent position 2

Assume that the aperture of the surface is small as compared to other
distance involved, so that small angle approximation can be made.
For small angles

1+1

2t

V2

V2

V2

12




for ANOC, 1is the exterior angle

.. 1= ZNOM + ZNCM
. MN MN

sl (i)
OM MC
Similarly r = ZNCM — ZNIM
MN MN .
= (i1)
MC Ml 7
By Snell’s law
n;Sin I =n, Sinr
for small angles
nl=nyr 1
substituting I and r from (i) and (ii) we get
n + & _n—n
OM MI MC
Applying Cartesian coordinates vz
OM= -u, MI=+v , MC=+R
H_m_mTh
vV ou R
1
Gy 2 Th -
vV ou R
R=-6cm,u=-3cm,n; =15 n=1 y
1,15 1-15 ’
v 3 -6
105 15 ;s
v 6 3
1 _05-3
\% 6
1 =25 A
v 6
v=-24cm 1
from the left surface inside the sphere /2
32. (a)
1) Statement of coulomb’s law and vector form 1+1
i1) Explanation of Gauss’s law based on coulomb’s law 1
ii1) Force exerted by charge A on charge B
1) Force between two point charges varies inversely with the square of
distance between the charges and is directly proportional to the product of
magnitude of the two charges and acts along the line joining the two charges. 1
-1 @~
12 7 T 1
4r e, 1

Alternatively

13




— 1 qq, —
F, = 2
12 47[ Eo ]"123 12

Where a is a vector from charge q to charge q;.
i1) In derivation of Gauss’s law, flux is calculated using Coulomb’s law and

: 1
surface area. Here coulomb’s law involves — factor and surface area

r
involves r* factor. When product is taken, the two factors cancel out and flux
becomes independent of r.

iii)

v
29
aT— T AR
|
|
|
|

;=E=a§+aj
r= ‘ﬂ?‘:\/a2+a2 =24

F 1 g9, ";

4r e, P

1 8 qg*x2q ><(alJra])

F=

4r e, (\/za)2 \2a

2 “ .

P 1 y 2q y @i+))

4re, 245 2
— 1 q’ A,
F= X x (i +

4r e, 24 arl

2

F =

q T
= +))
NGy e a

Note: Award 1 mark if a student calculates the magnitude of force only.

. 2
‘F‘ - 472'160 %

V2

V2

14




Alternatively
Give full credit if a student uses component method to solve the question.

OR
(b)
1) Derivation of electric field 2
i1) Effect on electric field 1
ii1) Finding magnitude and direction of electric field 2
)
r‘).-‘:' L SEatP
”J .,’ I ‘ A |
% I
I* 2a *
q 1
Eig= X
+q 4r e, r+a’
Eq= 4y !

4r e, rr+a’
The components normal to dipole axis cancel away. The components along
the dipole axis add up.
Total electric field is opposite to dipole moment.
E= —(E._+E) cosb"‘z-)
—2ga

p

dre (r'+a’)'’”
_ -p
dre, (r’ +a’)
Deduct 2 mark if the expression of electric field is not in vector form.
i1) At far off point r >>a

3/2

Fo—r P _
dre, r
When distance is halved.

E-—F
dre (=)
0(2)

V2
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__8p
dre, r’

E becomes 8 times

iii)

RN
Pet

p,=qx2Cm (along OA)
P, =qg*x2Cm (along OD)

pnet = \lplz +p22

= 2\/5 qCm
Electric field at centre O
— kpnet
(r2 +a2)3/2
atpoint O, r=0 ,a=1m
kxzf 24 _ 5 oty = ~242g

4r e,

E=

Along DC

Alternatively

AC=BD=2m
r=0A =0B= 0OC=0D=1m
Electric field at O due to charges at B and D
E,= Egt+ Ep
E = llc_gj+llc_§1 along OB
=2kq
Electric field at O due to charges at A and C

V2

2

V2
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E, = Ext Ec

_kq  kq
=2kq along OC
Eno= \JE +E,
2
_ \/_kq _ V2. 2q
4r e,
Along DC
Alternatively
+q o -q
A : —————— B
I
!
I
I
I
I
I
: |
ML KSEEEETEETS - q
D C
Considering AB as dipole, electric field at O
E, - 2kg < a 12kq1a — 2kqa
3/2 (- + 7)3/2

((\/— \/—)) 55

Similarly considering DC as another dipole, electric field at O

E,— 1 2kq><a _ 12kq1a Py
3/2 4 )32
((ﬁ) (\/—)) (Z+2)
1
Enet = E1+ E, = 4kqga= X4 x —=x
' ] 2 q 4r e, \/5 1
kg = 22
4r €,

Along DC

V2

V2

V2

V2

17




33.

(a)

1) Statement of Biot-Savart’s law 1
Expression for magnetic field 2
Diagram for magnetic field lines %

i1) Finding current by revolving electron 1%

(i)

The magnetic field at a point due to a current carrying element is
proportional to magnitude of current, element length and inversely
proportional to the square of the distance from the element.

dB = Ho 12X v
4 r .'..'\1'\"-:"{/ ,'
Idl i 9 .I i P \S«IB
4p| < 44 lsin y
4z r ({

Consider a circular coil of radius a carrying current I.

Idl

According to Biot-Savart’s law

M, 1dlsin@

2

Zh
4r r

At point A 1dl La

5.0=90°,sin90° =1

u, Idl

dr a’
Magnetic field at centre

Hence Db=

2ra 2ra
B= Idgz j ”_L‘il
? o 4r a
B= &xizx%m
Az a
g ]
2a
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Note: Give full credit of 2 marks if a student derives the expression for
magnetic field at the axis of the loop and then puts distance of point as 0
from the centre.

e &

: P ———=

{1 A/

ii) gq=e, v=10'ms"',=10""m

qv
2nr
ev

2nr
1.6x107"° %10’
2x 7 x1071°

%xm—u
VA

=0.255 x10°4 =2.55Ma

OR
b)

1) Derivation of expression for force 2
Statement of Rule Ve
Conditions for maximum and minimum force 72t Ya

i1) Calculation of magnitude of force 17

Consider a rod of uniform cross sectional area A and length /. Let the
number density of mobile charge carriers in it be n.
Thus the total number of mobile charge carriers initisn/ A.

For steady current I, drift velocity of electrons vj, , in the presence of external
magnetic field B , the force on these carriers is
F=n[Aq(v,xB)
= D’AZ ] x B
= [(IxB)
Where nq\z is current density (}') and ‘;A‘ is current (I)

Fleming’s left hand Rule: If forefinger, middle finger and thumb are
stretched in mutually perpendicular directions, such that forefinger indicates

V2

2
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the direction of magnetic field, middle finger indicates the direction of
current in the conductor, then thumb indicates the direction of force on the
conductor.

Or

Right Hand Thumb Rule : If the fingers of right hand are made to rotate from

ltoB through angle 6, the thumb points in the direction of force on the
current carrying conductor.
Condition for maximum force 6 = 90"

\F\ —IIBsind = 1/B
Condition for minimum force & = 0° or 180°
7] =0

ii)

S A

2SAY p—

x-S ewn

F= &211]2 /
Az d

-7
_ 10 2X52>;(5)>;2'5><10><102N
DX

10° N

V2

V2

SECTION - E

34.

a) Points at same potential 1
b) Current through arm bg 1
c¢) Potential difference across R

OR
c) Power dissipated in R, 2

a) Points (a, b, ¢)
(d, e)

g, £, g,h)
are at same potential

Note: Give full credit if a student mentions any two points at same potential
from the above.

20




b)

E=60V

r=10Q

R3=50Q

According to Kirchhoff’s loop rule

for closed loop abgha
-6+10 12 + Il =0
I, 101, =6 (1)

for closed loop actha
-6+10 (11—12 )+Il =0

.. 2
11 11—10 Iz =6 (11)
Adding (i) and (ii)
121, =12
Il =1A
Iz =05A 1/
= current through arm bg :
Note: Award 1 mark if a student calculates the current by any other method.
C) VR3 = (I]-Iz) X R3 1
=0.5 x5
=25V 1
OR
(c)P=(-L)* x R, =(0.5)* x 5 .
=125W 1
35.
a) Tracing of path of ray 1

b) Finding velocity of light
c¢) Explanation of two application of TIR
OR
c¢) Definition of TIR 1
Mentioning two conditions of TIR t

21




N

From fig. angle of incidence on second face /i= 60"
critical angle Zi, =24.5°

(£)> (i)

TIR takes place

byn= <
A\

3x108
2.41

=124 x 10°m/s

c
V= —_ =
n

c) Optical Fibre / Brilliance of diamond / mirage (any two)
Note: Give full credit if students mention the names of applications only.

OR

c) When light travels from optically denser medium to rarer medium at an
interface and gets reflected back into the same medium the phenomenon is

called as total internal reflection.

Conditions for TIR

1. Light must travel from optically denser medium to rarer medium.
2. Angle of incidence at the interface must be greater than the critical angle

for the pair of media.

1+1

72+
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