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Please check that this question paper contains 27 printed pages.

(i) J9-99 # T &Y sl AR G T qH-99 hig Hl weqeff It & §@-98 |
fad |

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.

(iii) T = H o o6 39 TH-TA H 35T 7 |
Please check that this question paper contains 35 questions.

(iv) FHoaT T9 &1 I TTEAT IE oA ¥ Uge, IW-YIEaeht § A9 HT HATR AT
fora |
Please write down the serial number of the question in the
answer-book before attempting it.

(v) 38 YH9T Wl Ued o oI 15 fe o1 @ fean mn 2 | seA-ua 1 foawor qats #
10.15 5 fopam ST@T | 10.15 ST & 10.30 &S Tk BTH shddl II-9T ol el 3T 39
31afY % G o IT-YEIehT W I3 I a1 faE |
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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HETITRIT 1456911 %1 aga TIae] & Tigq 31K 37T ! & 91T By :
() 39 ¥97-97 5 35 397 & | @4t 3v7 sfdard &

(ii) I8 ¥o7-Y7 Giel @US] 4 fayifoaa 8- &, &, 7T, 909 & /

(iii) TUE & H J97 G&IT 1 & 18 7% Fglashedid (MCQ) THR & UH-UF 37% & Jo7 & |

(iv) WS W T J97 &7 19 @ 25 7% 3fd TG-3709 (VSA) FHR & 31-31 3P & J97
&1

(v) @IS TH J97 &7 26 T 30 7% TH-FTHIT (SA) FHR & di7-d7 371 & F97 8 |

(vi) @Y T T o7 G&I71 31 T 33 7% H5-370% (LA) FHR & Gier-gier 37! & J97 & |

(vii) U & 7 Fo7 G&IT 34 7T 35 HT-ITEIRT TR-WR 3h] & J97 & |

(viii) Y¥7-97 § GHY faeheq 787 1397 737 8 | FEId, @S @ & 2 Yl H, GUS T & 2 Jul
H, @Ug g &3y 7 aur @S & & 2 J § AR [dheq &7 FiaeT 7341 17

&/
(ix)  FoPpcic & TN afda & /|

Yifas 9] & i@ qi, Savasal 37ar ITIIT & :
c=3x10%m/s
h =663 x 107% Js
e=16x10"1°C
Uo=4mx 107 Tm A~

gg =8-854 x 10712 C2 N1 m~2
1
471:80

=9x 107 Nm?2 C2

TAFLA T GHH (m,) = 9-1 x 10751 kg

2 1 gEWH = 1-675 x 10727 kg

T bl gedq™ = 1-673 x 10727 kg

34T6ﬁ"TI";ﬁ &1 = 6:023 x 1023 gfd um| 7 (per gram mole)

Seger =T = 1-38 x 10723 JK!
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 35 questions. All questions are compulsory.
(it)  This question paper is divided into five Sections - A, B, C, D and E.

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

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

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

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

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

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

(ix)  Use of calculators is not allowed.

Use the following values of physical constants, if required :
c=3x10%m/s
h =663 x 1073% Js
e=16x10"1C
Wy = 47 x 107" Tm AL
gg = 8854 x 10712 C2 N1 m~2
1

4n80

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

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10722 JK~1
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F F F F
2 b) z d =
(a) 6 (b) 3 (c) 1 (d) 7
2. ot arfcass =metes o fQ, 9@ T & @ S0y R o @@l fo=mor st fefuqg
FH AT ATH B
Ra R Ra Ra
R VAR N
Tam o Tam b Tam L T am F

(a) (b) (c) (d)
3. fTorfl got ufwy o forelt T & i & 9 faweR 8 VR IS @ aad d 4 A
I Al STl 3 1 fIWeT=t 9ot 4 V8l STdT 8 | 38 Hd ol Aok Tl 2 :
(a) 40 b)) 30 e 2Q @ 10
4. ToHl gig % AR, SEH ATRAFRE F &TRA (A) Th TR & g X a6

= 5 @1 2, @ 15 Tl g vared & W R | A’ S e & §9 H g
SAFE] oh ITTATE T (v,y) *h TTHTOT <l ZIMAT ST Hehell & :

vd Vd va ¢ vd
‘K | \ ‘/
A A
(a) (b)

A A
(c) (d)

5. Tl ufagreehi ugred i forelt T graeh & IR 79an efeqor ga & fepe @
TR | A8 9ery
() T ygat gr wfiefia foram smom |
(b) o gdl grr 3Trehia fepam Stmam |
(c) I gd gRI Jfehiyd qT rJ0T ga g STTehiNd fohaT SIT@ |
(d) 3T gd gRI TER{NA qT SfEA0T ga grT Ffeniyd fepam Smarm |
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SECTION A

A point charge situated at_) a distance ‘r’ 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 :

F F F F

For a metallic conductor, the correct representation of variation of
resistance R with temperature T is :

R,\ RJ\ R}\ RJ‘\
Q b} QL Q
QO O QO S
= = = =
« ] < ©
0 0 7 0
Q D Q o))
o s aef oo
T T - T - T
Temp. Temp. Temp. Temp.

(a) (b) (c) (d)

The potential difference across a cell in an open circuit is 8 V. It falls to
4 V when a current of 4 A is drawn from it. The internal resistance of the
cell is :

(a) 4Q (b) 3Q () 2Q d 1Q

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 V4 ) vd /

>

A A A A
(a) (b) (c) (d)

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.
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¥ i@ 22 Yo iy Qwvs 4 HONT = @ 3-0 x 10-2 T GRATT % R

TT
THEAH &fael greehi &9 § YU R W@ 7 | 39 Fusal § UG SAfeeRan
IERCIRCLS] (emf)% :
(a) 012V (b) 015V
© 019V d 022V

IM@ H forelt SARIAR @Teieh PSRQ o1 gmal T g o wifome e PQ &1
gfediy 4° & 991 PSRQ 1 Sfaliy 30&fy 2 | S PQ I o v § T S S
2 @1 3f@ fa.an. o (emf) 1 ufemor F=feifRad & @ fopm w it 787 wtar g 2
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xTx 7
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X X
44—
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X
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L x >

(a) T & (B) b) (V)
(¢) IfaUe (r) (d) PQh w=TE

foreft g =1 afya o <t gfshan |, i & dfgehisti & o9 3Id
WWW%

dog 1 dog
(a) HOF (b) E F
dog 1 dog
(c) 0t (d) .

0

T8l Jeftehl o A 31 § |

®IRE g f* % foRel stada gquul o oy forer 3T 38eh amedfaes widfers &
1= <l =Ifad g B 7
(a) A (b) f
(c) 2f (d) 4f
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6. 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) 012V (b) 015V
(c) 0-19V d 022V
7. Figure shows a rectangular conductor PSRQ in which movable arm PQ

has a resistance ‘r’ and resistance of PSRQ is negligible. The magnitude

of emf induced when PQ is moved with a velocity v does not depend on :

¥ OXK K XK X X NMX X
S L o P
X Tx X X X~ X X |[X X M
X Ix [IXx X X X X |[x X
I Ve—
X[x [|[x X X x X [[x X
XIx [[X X X _X X |[[x X N
X % B X X X X X J@( X
< X b
- = o
(a)  magnetic field (B ) (b)  wvelocity (v )
(c) resistance (r) (d) length of PQ
8. In the process of charging of a capacitor, the current produced between

the plates of the capacitor is :

do 1 d¢
(@)  py— b) — E

dt Ko dt

dop 1 d¢

_'E dH =B
(c) N % (d) 5y dt
where symbols have their usual meanings.

9. For a concave mirror of focal length ‘f°, the minimum distance between

the object and its real image is :
(a)  zero b)) f
(c) 2f (d) 4f

55/1/1 Page 7 of 27 P.T.O.


https://www.prepp.in

WWW.prepp.in Prepp

10.

11.

12.

13.

55/1/1

Your Personal Exams Guide

[O[40)]
¢

o

BEEISH T % dR #ied H ndl e H B HefaRad § @ fhEs
FHTAT Il 2 2
@ = b =

n n

(c) 2 (d n

=]

BTSN TTHTY] 39T TRk feiam o7awen § fopelt wield ol 1aeniyd il 3
S 38 n =5 & Toh AN L <l & | 6 Bl hl qUICE &

(a) 975 nm (b) 740 nm
(¢) 523 nm (d) 95 nm

T TEIT A o A4 1 gedqH o :
@) AY3 F gurgurdt g 2
(b)  A2/3 % g gan 8

(©) A’ % HudTd BT
@ A RFPRTE e

diees 1 IS ac @1d A0 § fohell p-n T SRS 3R AlS Jlags ¥ ARG
8 | & ity s & o fid dieedr & fau =&l faeked g0 -

Vl/\ Vl/\/\/\
(a) (b)
/\ > >
A :
v Ve
(c) ]/\ /\ (d)
>
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The radius of the nt! orbit in Bohr model of hydrogen atom is

proportional to :

1 1
(¢c) n? d n

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

excites it to n = 5 level. The wavelength of the photon is :
(a) 975 nm (b) 740 nm
(c) 523 nm (d 95 nm

The mass density of a nucleus of mass number A is :
(a)  proportional to Al/3
(b)  proportional to A?/3
(c) proportional to A3

(d) independent of 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 :

V‘l/\ \Y%
(a) (b)
N\,
N4 {
\% AV
(c) 1/\ /\ (d)
t)
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(a)  3HHT Iy &g 1T 7 |

(b) B p-JHR 1 TS &9 AT B |

(c) 3| AdaTeTsh U Uk goiaeid faadi (81) o 31fYes 8 8 |

(d) e (TUTHh) TTHTY] STAT LA & 91 & |

n-JhR % Siwh FHl-8Ug JRE H, ATeH U hl qeil E 3R al 1l &/ E
o < =T hl B Bl & -

(a) 10eV
(b) 1eV
(c) 01leV
(d 001eV

J97 G&IT 16 G 18 3UHIT (A) 3K FRUT (R) YHR & 7 & | 3 %97 [0 10 § —
78 T &1 SYHIT (A) @97 GR F1 BRI (R) GRT 371 16371 7T & | §& I 719
13w 717 B1ST (@), (b), (c) K (d) & @ g7 e |

16.
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(a) 3P (A) 3 SR (R) THT Tal & 3 ST (R), AR (A) HI
g ST KAl © |

(b) MR (A) 3T SO (R) gHT T& &, T SR (R), 3MWheH (A) i
& AT TgT S 8 |

(c)  ANTHA (A) Tl B, T SR (R) TAd 7 |
(d) AR (A) Terd 8 91 o1 (R) o e 2 |

3BT (A) : F9 fopet TR T T i Topelt ARl Frashia & ¥ @ I 7,
qr & W@ 39 B8 & Hial difgd 8 St | |

FRU(R): IR Th STHT qgrd B |
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14. 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.

15. In the energy-band diagram of n-type Si, the gap between the bottom of
the conduction band E¢ and the donor energy level Ep is of the order of :

(a) 10eV
(b) 1leV
(c) 01eV
(d 0-01eV

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

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

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

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

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

16. Assertion (A): 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.

55/1/1 Page 11 of 27 P.T.O.
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17. 3% (A) : el a0 o fohegl g1 fergatl < o= TR S BT 2 |
HRU(R):  Topsl a0 o w4l fog &iq 8 @H gt W 3d 2 3R 36 TR

U hell H el hid § |

18. 37147 (A) : ThMI-IGA T Teht=l <l SHUMcHD ehid ohl HERIA el 7 |

HRU(R): <A G © IAeeh AR o AT Feprr-faga g/ Amafad
fafertomi <t disrar & wwTaTd 2l R |

Qs 9@

19. Rt AeH U R AT YV = (3-0 x 105 m/s) 1 T 39 & § A A T 2
Rred S gebm &7 B = [(04T) 1 +(03T) ;] foemm 2 | 39 &= & =
T qilohi?fldﬁﬁnzl?,fsﬁt/ﬁm:x,yeﬁtza&?%ww
Tfeer & a1 Tehl 0T o T 31asr 3T gea|M STuTd 4-8 x 107 C/kg ® | 2

20. foet uitad fag@ &= & wror U g & 3 yiad! Jreh & &
HRoT IfE faga & W fomm A | 30 o formept Jeror stfdres et @ feman
ST Hehal & ? 379 3T hi gfee HifST | 2

21. (%) =wzE fagra &1 Swm oo fhel omaa o o1 fordt @ Areml i
9ok L A THAA I8 WX IS S Tl oo ITR@ @i |

YA o e o I Bl A ff HT | 2
e
(@) 19l guaNieh sl IO H TS GLaNieh i TRl F1 4 S & 2 &
T od FY 9 I ! gfee hifT | 2
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17. 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.

18. 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.

SECTION B

A
19. An alpha particle is projected with velocity v = (3:0 x 105 m/s) i into a
— A A
region in which magnetic field B =[(04T) i +(03T) j] exists.
A N
Calculate the acceleration of the particle in the region. i, 3\ 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

20. Consider an induced magnetic field due to changing electric field and an
induced electric field due to changing magnetic field. Which one is more

easily observed ? Justify your answer. 2

21. (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. 2
OR

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

Justify your answer giving two reasons. 2
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8 | giom g | SAfeRhan SR —[IaH dieraiedl 1 T H1d ik | 2
23.  EESISH T <l feam ot stawen - 13:6 eV 3 | gt Iafod oraeen |
FoAae sl feufos St ot fest it &/ 8 2 2
24, (+) 9 3N Fugelt AL=TAR! o = e HS | 2
arera

(@) smfcles sE AR ywaicles sE | et pn @fyr sfie & V-1
AR 1 AT R o fou qigy syewen ditauw | fafeerE

TS & V — I 3TTireATeriires sl AToi@ Yeiid shifse | 2
25. G&Y U AT Hifge fh fFdt p-n Tftr sre O fooror 3k euamg amd fhm
JehR Uftrert fava o fmior 8 Jireq et 8 | 2
@uE

26. (%) AW (i) H ST ER R B o fopeft oo <1 afifer @ a9 g «
A AT o 12 ROMEY f64d 8 | 30 W Y 99d & |9uE 99 %
%5 C T fogra fava ofi forra &= ma il |

(@) 3fg M@ (i) ¥ ST AR 3ew 5= R & 120° % 919 W FHHAM
gl T T &, @ g ¢ W T fave s hifse | 3

(1) (ii)
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Two coherent monochromatic light beams of intensities I and 41
superpose each other. Find the ratio of maximum and minimum

intensities in the resulting beam.

The ground state energy of hydrogen atom is — 13-6 eV. What is the
potential energy and kinetic energy of an electron in the third excited
state ?

(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.

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

SECTION C

(a) Twelve negative charges of same magnitude are equally spaced and
fixed on the circumference of a circle of radius R as shown in Fig. ().
Relative to potential being zero at infinity, find the electric potential
and electric field at the centre C of the circle.

(b) If the charges are unequally spaced and fixed on an arc of 120° of
radius R as shown in Fig. (ii), find electric potential at the centre C.

(1) (ii)
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AdAT
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HiT 9 W TR #0fi LCR oy &l 311G g Mt et & |
forelt 2oft LCR uftuy § 1 s @i forgd 9y o fo=or sl o1 o
fere 7 @it | 3

28. T ¢ & fopelt ciwsft wftnforept # wf wepresh oivats § WU HI & n g | 39
aRATfTsht | JaTfed 9/ I = I, sin ot 8 | $Heh g % Hehe 38k IR 3TN
N % 6t 15 Fusell HF K fIud 7 |
(%) Fvseht # I fa.a1. 9 (emf) F1 8 2
(@) puscl 3R RATcTeRt o o= ST Iehed 1 8 2 3

29. TS h1 ThI-[oE[d FHIHUT fohell UTq o T8 § FFgH IcdsiA oh TR
fohd TehT HTAT B 2 HaY T ST I |

(%) ofufaa faferon =t fafie digarst & o yem-foga g =1 quEs
e fava % @y foreror U EiEeht aiEy, qo

(@) omufaa faferton 6t e o @19 yeprer-fag@ g/ < fo=ror =t goia

fore o @it | 3
30. (%) TESNH AT & foIu ot TR NE Tk | weTh 8, 3w e ik
3T & S ANRN & deIey Tshuvl i Afcha hHIfT | 3
AT

(@) fahm Theel & 0 g 9 & 919 999 ol Ifd JFasTiq
T 1 T % fou emE difuw R sEeht @ famivareti &1 Sooie
HIT | Booh ATIIRT | I: YR Goi= =41 8idT & 2 3
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27. (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 ® 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

28. A long solenoid of radius r consists of n turns per unit length. A current
I = I sin ot flows in the solenoid. A coil of N turns is wound tightly
around it near its centre. What is :

(a) the induced emf in the coil ?

(b) the mutual inductance between the solenoid and the coil ? 3

29. How does Einstein’s photoelectric equation explain the emission of
electrons from a metal surface ? Explain briefly.

Plot the variation of photocurrent with :

(a) collector plate potential for different intensity of incident radiation,
and

(b) intensity of incident radiation. 3

30. (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
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() Te" frm gorw fem § wfefed gt % @1 % SYohHIII W
YT & |7 =¥ iy |
(i) 1 TR A (ST q) TAT B (AW 2q) o 53T (0, 0) 3TN
(a, a) W @ g | 99 AT x-3181 3R y-2787 o I Tahieh
gfew wuw: 1 ot ) § 11 o % wd § Awr B s
I 4 HINT | 5
T
(@) () 2agl % 9¥HA a1 G HAEW q I — q % 54 T foega foyga
o Tefa gaaa o fohel fag o forpa & & oy =asie Yoo
Hifor |

(i)  Toret forga foga o feff wmae W feya feorelt qrey fomg <61 g
amelt W & ME B | 39 Ty & forw forpa & fopw wem wanfem
BT 2

(iii) TR@ H MY AR fhel 2 m Y1 % i ABCD % foehuli
ey § woon fega fgygg @ € 1 @ o F Fg (O) W R
forera &= o1 aftmmor @i fegm wea hifsw | 5
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SECTION D

State Coulomb’s law in electrostatics and write it in vector

form, for two charges.

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

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

Two charges A (charge q) and B (charge 2q) are located at
A AN

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

OR

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.

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 ?

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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fafau | 38 fm =1 3w ok Breen o’ % foRelt gamRr O,
@ gm0 ¢ varfed & W@ R, % e | grehia & % e g
STk U hifore | fereft amr ursr o fofu, grerehia & <t feom =i
3 A BT Freehia & @M Eife |
(i) oIS SAFEH TRl ATIh sh JATRR & H 107 m s—1 1 =1 &
iR R @ 2 | afe wen h BsE 10710 m B, O e H
TTGRAT T aTel SR g1 3cUd T I <hifoTe | 5

HAYAT

@) () ek &F o feya fopelt arraTdl g 9 W SRa 99 %
foTe. =Ieteh Fcdd ShIfT | 38 =7 &1 3ear@ Shifvie 1 39 5
1 feen ot faffa 0 & fore 3um fon Smar 8 | 98 v @i
fSgeh siaria o7 =t (1) Afesham, @i (2) e grar 2 |

(i) o I Y EHWR R A 3R B a1g H TH-GH H 25 cm 3 W
21 3 afi ¥ fouda fewmstt # wAw: 5.0 A 3R 25 A gl
JaTied &1 @ 8 | TR Bl 10 cm oFTE T dR A g0 STRITUG &
1 IHATOT qiehietd It | 5

33. (F) @ (1) oAfdR e 3R foadq ed & o9 Q@ o fafa |

(2) I % fgferll wam 4 fopegl 1 el & AW fofgy 1 «
Tt =iters feit ottt 2 |
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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 s1. If the radius of the orbit is 107" 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 5-0 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.

(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.
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{i) = % ferelt fgfert s 4 < ferfeni o it goresa ot @ 1o
Tt TR Shl qTeed ST 100 AT B |

(1) e 3fess iR Fhead! 3faws & = HIvfig o &1
ezt # aiteper T |

(2) Tl & 50 cm T W @ 96 W & QAT 3F=Tsal % HeA
glt "itepferd I | 5

HAYAT

(@) @) =shal BISAT R 1 *IE MA I8 ny AN n, ISl % al
HIEIH] ! Th-GHY ¥ YUk Ll & | n, ecHIH & HIEFH H
$I3 fogferd fore 38 g3 € gl u W W1 8 3N Y83 G SEhI
TRifoa n, 3T9EAHTH & MEA H IS H v WA @ 2 | u
3R v & o= Fag Foad HIT |

(i) M@ H T FTER 6:0 cm = & et 3w & M A
A % g C ¥ 3:0 cm G T I3 DI I I FAGA BT g3
8 | 7Tt o 9are 1 e 158 | 9y H fopelt wmell fog E W
Mol &l Tag § ¥ <@ W 3 gl ol onut feufa @
HIT | 5

3 cm
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(i1) 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

55/1/1 Page 23 of 27 P.T.O.


https://www.prepp.in

Www.prepp.in rrepp

34.

55/1/1

Your Personal Exams Guide

Qs &

frfeifaa o woh fora aituy i@ i curian & | g9 fot@re i 61 39
Foh faftre ufategent O gm 3t 39 Bl W fIvaT=a S *t Tehd & |

a R b - C
v
»i R2=5OQ
E=60V
d
§R1= 100
r=10Q % AS
h g f

I9YE o YR T HHTIRId T o I T

(%) 39 AN9Y H HHA-Y fog F9H fava w & 2 1

(@) YT bg ® ur foherdl 2 2 1

(M) wkiig Ry f&Xi W fora favem=m = 2 2
ateran

(M)  ufeli R, @ Wik & e 8 2 2

Page 24 of 27


https://www.prepp.in

Www.prepp.in rrepp

Your Personal Exams Guide

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 X b R c
v
»i R2 = 50 Q
E=60V =+
bd
r=10Q0 €
.j Rs =500
h g £

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 Rg ? 2
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T5eAE © s fopell weTg Brgstent isH ABC o T Welsh W ol Jehl¥T fohtor
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60°

B C

39 o oMgR W Ffafed st % 3w dfw

(%) 39 T FoRoT 1 39 fiIsW & ToRd gT 99 SMRfad HifT | 1
(@) fosu o yehmer &1 9 Fi1d i | 1
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ECIER 2
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35. 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. 1

(b) Find the velocity of light through the prism. 1

(c) Briefly explain two applications of total internal reflection. 2
OR

(c) Define total internal reflection of light. Give two conditions for it. 2
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