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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.
(it)  This question paper is divided into five sections — Sections A, B, C, D and E.
(iti) In Section A — Questions no. 1 to 16 are Multiple Choice type questions. Each
question carries 1 mark.
(iv) In Section B - Questions no. 17 to 21 are Very Short Answer type questions.
Each question carries 2 marks.
(v)  In Section C — Questions no. 22 to 28 are Short Answer type questions. Each
question carries 3 marks.
(vi) In Section D - Questions no. 29 and 30 are case study based questions. Each
question carries 4 marks.
(vii) In Section E - Questions no. 31 to 33 are Long Answer type questions. Each
question carries 5 marks.
(viii) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the Sections except Section A.
(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.
(x) Use of calculators is not allowed.
You may use the following values of physical constants wherever necessary :
c=3x108 m/s
h = 6-63 x 10734 Js
e=16x10"C
Ug = 4m X 107" Tm AL
gg =8-854 x 10712 C2 N1 m~2
L 9x10°Nm2C?
47e
0
Mass of electron (m,) = 9-1 x 10731 kg
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 10723 JK~!
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SECTION A

1. Coulomb force F versus (Lz) graphs for two pairs of point charges
r

(q; and q,) and (q, and q4) are shown in the figure. The ratio of charges

4 1S :
q3

EFa
(Q]_a q2)
30° .
60° 1/1.2
((123 Q3)
1
A) V3 B =
J3
1
C 3 D) -
3
2. Electrons drift with speed vy in a conductor with potential difference V

across its ends. If V is reduced to (%) , their drift speed will become :

W 2 B) v
C) 2vy (D) 4wy
3. The emf induced in a coil rotating in a magnetic field does not depend

upon the following :

(A)  Area of the coil

(B)  Resistance of the coil

(C)  Number of turns in the coil

(D)  Angular speed of rotation of the coil

12-55/2/3 5 P.T.O.
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4. 10 cm B i *IE JARRR Fa Tordll Fraehia & B =(10] +05;)mT
H 39 YR W 7 foh FUSHT % I3 o AT ST hl A Tehieh GG I
TH (061 +08 ) 3 | Pvee & Tag gradhi Foiad 3 :

(A)  0-314 uWb (B) 314 uWh
(C) 314 uWb (D) 1256 pWh

5. fmafafes & @ sm-H afy/olmr feft smest oawit 6 mafis 3k
fadioreh Puelcr™l § ¥0H &l 8/7 ?

forga am, dieedn, ik, JrahiE T

(A)  had foga g/
(B) <hdd dicedl
(C) hdd W

(D) FrhT Forad 3R WRh gl

6. fFHl ac ufmy #, g (A ) 3R dieear (V H) & dTcaiivie O SHA:
I=531nmtﬁ94TE=200cos(mt+g)%Iwwmaﬁmaﬁ?ﬂm%aﬁa

FHATH B
5m 5m
(A) r3 (B) e
5n 3n

7. SRS L II, 111 3R IV § rerehld & 56 YR 7 :

L. By = By sin kz II. By = By cos kz
HI. By =By sin (kz — ot) IV. By =By sin kz + By cos kz
3 ¥ fopm v o forga-greehi au faemm gt
A IV B) I
(C) 1III (D) 1I
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4., A circular coil of radius 10 cm is placed in a magnetic field

- A A

B =101 +0'5 j) mT such that the outward unit vector normal to the
A /AN

surface of the coil is (0:6 i + 0-8 j). The magnetic flux linked with the

coil is :
(A) 0-314 Wb (B) 3:14 uyWb
(C) 314 uWb (D)  1-256 uWb
5. Which of the following quantity/quantities remains same in primary and

secondary coils of an ideal transformer ?

Current, Voltage, Power, Magnetic flux
(A)  Current only

(B)  Voltage only

(C)  Power only

(D)  Magnetic flux and Power both

6. In an ac circuit, the instantaneous values of current (in A) and voltage

(in V) are I = 5 sin ot and E = 200 cos (ot + g) respectively. The phase

difference between voltage and current at any instant is :

Bn Bn
@& & B -
5% 37
© 5 D) 5

7. In four regions I, II, III and IV, the magnetic field is given by :

L. By = By sin kz II. By = By cos kz
HI. By =By sin (kz — ot) IV. By =By sin kz + By cos kz
The electromagnetic wave will exist in the region :
A IV B) I
(C) 1III (D) 1I
12-55/2/3 7 P.T.O.
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8. 1-5 eV 3ol & ford] HIeH 8 Hag SIAEHI | 91 gldl @ :
(A  4x10°27 (B) 8x1028

(C) 2x10-30 (D) 6x10729

9. Toret A9 Siwl foraes T ATfed T W n-YhR T 31€=Tcish Si IT9 BT 3 2
(A) Al (B) B
C) P (D) In

10. Toret TTAT] % I &R A, B 3R C 391 % 9¢d gC M HA Ep < Ep < Eg
% TEIEY & | O o TshAY C 8 B, BH AT CH A% AeIed fofehtun o
T SHHIM: Ay, Ag IR Ag B | T Aq, Ao AR Mg o o9 T Ta9 B :

1 1 1
(A) x1+x2:x3 B) — +—=_—

}Ll }LZ K3
(C) }\.1+}\.2+}\.3=0 (D) }L1+}L2=}L3

11. 39 {5l p-n @i e &t ywalefre amfea fean s R, @
(A)  Uftrert k1 S=ms Tedt & 1 g & 6l e §¢ Sl 3 |
(B) Uferht it S=rs agd! & a9 grE & At ANSE 9¢ Il 7 |
(C) Uftrepr it Sa$ Tedt g au g & H e Hpe At 7 |
(D) Ufeht T STE et & a1 g & i FigR fape Il 7 |

12. TER-AEET & fordl T § s Uehl Ul fRE Meg T1fies W fas St K8
S AT & | g ATk 8 forell gt d W &firek w8 R 1ol femm

IR Rt oidT & | a9 d foRaeh STIhATIIT & ?

1
A — B vK
(A) R (B)
1
(®) K (D) K
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8. The momentum (in SI units) associated with a photon of energy 1-5 eV
is :

(A)  4x10727 (B) 8x1028
(C) 2x10730 D) 6x10~29
9. An n-type semiconducting Si is obtained by doping intrinsic Si with :
(A) Al (B) B
Cc P (D) In

10. Energy levels A, B and C of an atom correspond to increasing values of
energy ie. Ep < Eg < Ec. Let A4, A9 and A3 be the wavelengths of
radiation corresponding to the transitions C to B, B to A and C to A,

respectively. The correct relation between A1, A9 and Ag is :

2 2 2 1 1 1
(A) x1+x2=x3 (B) — + — = —
}\'1 7\'2 }\'3

(C) 7\,1+7\,2+}L3:0 (D) }L1+}\2:}\3

11. When a p-n junction diode is subjected to reverse biasing :
(A)  the barrier height decreases and the depletion region widens.
(B)  the barrier height increases and the depletion region widens.
(C)  the barrier height decreases and the depletion region shrinks.

(D)  the barrier height increases and the depletion region shrinks.

12. An alpha particle approaches a gold nucleus in Geiger-Marsden
experiment with kinetic energy K. It momentarily stops at a distance d

from the nucleus and reverses its direction. Then d is proportional to :

1
A — B K
(A) N B) JK
1
(C) E (D) K
12-55/2/3 9 P.T.O.
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(C)  AfTH (A) Wl 3, T SR (R) TeAd 7 |
(D) AR (A) TAd & 99T RO (R) i Tod 2 |

13.  3UBYT (A): HI3 g R HIZ WIH T9H T p o frdt grash &
Eiswosi v s8R o L B & | a9 3 2n gum
IS % ORI 99 W THT HLd 3 |

FRU(R): ™ &7 B # T B 99 ZoUHH m 3 SN g %

aﬁ%wl%%mqﬂ{qﬂ?ﬁﬁw,r=m—g§m@ﬁ?ﬂw
q
2 |

14. 371997 (A) : Toreht Tk qemell i Taea smar RocHsh 8l @ |
FROUT(R):  Tora o ame sifom gfafors wen aar 7 |

15. 3FIT(A): o &1 Fram et geeqor fam o1 & weh fwnd 2 |
FRO(R):  Tordl 3TTesl Tk | IRk & 98 a1 © |

16. 37%HI7 (A): AUiaa faferon i § Wi AgR AR @ fawa & o
TehrI-fagd 9ry ok AH H 3Tfaa fafeRton shi digdr § gig
1Y gig B E |

HRU(R):  IAfda faferwon i diaar # ghg o Haeasd Yfd HHUg Icarsid
B ATel TehIITeh-SIdrgiAl shl G&AT H Jlg Bl 8 IR 36 ThK
wehTel-foRd &m0 § ghg & S ® |
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Questions number 13 to 16 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)

(B)

(C)
(D)

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

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

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

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

13. Assertion (A) : An electron and a proton enter with the same momentum

> . . g - =
p in a magnetic field B such that p 1 B. Then both

describe a circular path of the same radius.

Reason (R): The radius of the circular path described by the charged

particle (charge q, mass m) moving in the magnetic field

9
B is given by r = mv.
qB

14. Assertion (A) : The magnifying power of a compound microscope is

negative.

Reason (R): The final image formed is erect with respect to the object.

15. Assertion (A) : Lenz’s law is a consequence of the law of conservation of

energy.

Reason (R): There is no power loss in an ideal inductor.

16. Assertion (A) : Photoelectric current increases with an increase in

intensity of incident radiation, for a given frequency of
incident radiation and the accelerating potential.

Reason (R): Increase in the intensity of incident radiation results in

12-55/2/3

an increase in the number of photoelectrons emitted per
second and hence an increase in the photocurrent.
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SECTION B

17. An electric field E is maintained in a wire of length 7/ and area of
cross-section ‘a’. Derive the relation between the current density ‘c’ in the

wire and the electric field E. 2
18. How does the energy gap of an intrinsic semiconductor effectively change
when doped with a (a) trivalent impurity, and (b) pentavalent impurity ?
Justify your answer in each case. 2
19. (a) Two waves, each of amplitude ‘a’ and frequency ‘@’ emanating from
two coherent sources of light superpose at a point. If the phase
difference between the two waves is ¢, obtain an expression for the
resultant intensity at that point. 2
OR
(b)  What is the effect on the interference pattern in Young’s double-slit
experiment when (i) the source slit is moved closer to the plane of
the slits, and (ii) the separation between the two slits is increased ?
Justify your answers. 2
20. In Bohr model of hydrogen atom, find the ratio of period of revolution of
the electron in the orbit n = 2 to that in the orbit n = 1. 2
21. A convex lens (n = 1-52) has a focal length of 15:0 cm in air. Find its focal
length when it is immersed in liquid of refractive index 1:65. What will be
the nature of the lens ? 2
SECTION C
22. (a) Two long, straight, parallel conductors carry steady currents in
opposite directions. Explain the nature of the force of interaction
between them. Obtain an expression for the magnitude of the force
between the two conductors. Hence define one ampere. 3
OR
(b)  Obtain an expression for the torque ? acting on a current carrying
%
loop in a uniform magnetic field B. Draw the necessary diagram. 3
12-55/2/3 13 P.T.O.
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24, TgHe FuSH T 200 B I HIE  AGY JEBH  ac  dieedl
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A 20 B o
1+
gy T—— 4 Q T 9%
6V %"39
G Py F D
26. (%) gfFAAI o = FAl o A SHAL <! Fieqd Tore=m1 i |
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23. (a) On what factors does the speed of an electromagnetic wave in a
medium depend ?
(b)  How is an electromagnetic wave produced ?
(c) Sketch a schematic diagram depicting the electric and magnetic
fields for an electromagnetic wave propagating along z-axis. 3

24. An ac voltage v; = 140 sin (100 =nt) V is applied to the primary coil having
200 turns, of an ideal transformer and it supplies a power of 5 kW. If the
secondary coil has 1000 turns, find :
(a)  the output voltage,
(b)  the instantaneous voltage across the secondary coil, and
(c) the current in the secondary coil. (Take +/2 = 1-4) 3

25. The figure shows a circuit with three ideal batteries. Find the magnitude

and direction of currents in the branches AG, BF and CD. 3
A 2 Q) B 2Q o
i 6V
3V +_____ 4 Q —
6V +_—__— % 2Q
—WW!

26. (a) Briefly discuss three characteristics of the forces between nucleons.

(b)  Which out of iX and 53Y nuclei is more stable and why ? 3

27. Draw a schematic arrangement of Geiger-Marsden experiment. Briefly
explain the conclusions drawn from the observations about the structure
of an atom. Define ‘distance of closest approach’ in this case. 3
28. With the help of a circuit diagram, explain the working of a p-n junction
diode as a full wave rectifier. Draw its input and output waveforms. 3

12-55/2/3 15 P.T.O.
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29. o HiZ YT I fH0r goq ueem ¥ fored wiemw O geRor ot g, d 98
Ao gL 4 S @ | S U o H glg A &, A AYafd R
e | 3R AfYe gedt St 8 | 9o e o fopeft fomiy ofmvas whior <6
fau safda fopmr gHl ATeami & FaUse Wi Sih-dih TSl wdt B | 39
I HIV Sl AT H1emi & et (Se) o ToIw shifder shior sad & |

(i)  Shifdeh IV W 9T A ITc] om0 & fIC TUadd I T AF BT 8 ¢ 1

(A 0° B) <90°
(C) >090° (D) 90°

(i) & (nzgj H T LAl BIE 600 nm AU =t JhreT fohur Ja-a1y
JTTYSS TX ShITcIeh hivT H A HIV T I HLdT 7 | TUATdd FROT |

‘v’iﬁ@ ?RTI%QF % : 1
(A) 400 nm (B) 450 nm
(C) 600nm (D) 800 nm

(i) (%) M@ H  ATHAT A 3R B & o9 FaUqss AB I IR T
2 | T WIeIH A H, AMfad o PQ &fast & 30° T hivT s
3 | J9afdd fRloT ST=RIYSS o HATKK & | HIEAW A o HUE

HTEAH B T 90Tk @ : 1

B
A - Q| > B

30 A

P
NE) NG
(A) Y (B) o
4 2
c) = D)
() NG (D) 73
AT
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SECTION D

Case Study Based Questions

Questions number 29 and 30 are case study based questions. Read the following

paragraphs and answer the questions that follow.

29. When a ray of light propagates from a denser medium to a rarer medium,
it bends away from the normal. When the incident angle is increased, the
refracted ray deviates more from the normal. For a particular angle of
incidence in the denser medium, the refracted ray just grazes the
interface of the two surfaces. This angle of incidence is called the critical

angle for the pair of media involved.

(1) For a ray incident at the critical angle, the angle of reflection is : 1
(A 0° (B) <90°
C) >90° (D) 90°

(i1)) A ray of light of wavelength 600 nm is incident in water (n:§] on

the water-air interface at an angle less than the critical angle. The

wavelength associated with the refracted ray is : 1
(A) 400 nm (B) 450 nm
(C) 600 nm (D) 800 nm

(ii1) (a)

The interface AB between the two media A and B is shown

in the figure. In the denser medium A, the incident ray PQ
makes an angle of 30° with the horizontal. The refracted ray
is parallel to the interface. The refractive index of medium B

w.r.t. medium A is :

B
N
30 A
P
J3 J5
4 2
C — D —
() 73 (D) 7
OR
12-55/2/3 17
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(@) @ AreAd A R B forsll dwaw €mT gRT gufeRd @ | A 3R B
ISR § YehT3l shl A1 A 2 x 108 ms~1 31 2:5 x 108 ms™!
2 | HIEIH A 9 HIEIH B H THT oA dTedl TR ki foRr o T

Shifdeh <hITT @ : 1
(A) sin™! % (B) sin™! %

13 in-1 2
(C) sin - (D) sin =

(iv) @ # Torell PR f5m @ o= St fopeft weprer 1 foptor &1 9y

TIMAT =T 3 | 39 U1 | I 0 1 A @ : 1
/9%\
TN .
7\\ n \
N

(A) sin~1 nZ-1 (B) sin~1(n2-1)
(C) sin™! 1 (D) sin™! 21

n?-1 (n®-1)

30. o« for O & <filaetl =1 foreft R gfatie & =ametes @ gifoa fopam Siran 2, <t
uftqy & foega umr yanfea it 8 | O 1 forgga-sruee ot gwr % 9y H =rerh
6 wifd o gfey omar B | fagd-eraeeg grn @ e 3y gfeliy B B @5
=R IFY (r) F8d & | I8 Ty Tored-Tq9ed i Yepld, fora-sTaeey §
FAFIS] o T BU &FhA A1 d9 W T war @ | s=aftes gialy s R

I gRT S Spoll T S WHT FSAT 5 &9 H T8¢ 8 AT 3 |

e A § hIs G TG ot 1 @ B R, A 3Hb SISl & o fave
&l T 1 19,91, 9 (emf) () F&d 2 | TS ¥ GW od THT ¢ SAFLIST b o1
vt = 2l fawara (V) @gd § |
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(b) Two media A and B are separated by a plane boundary. The
speed of light in medium A and B is 2 x 108 ms~! and
2-5 x 108 ms™1 respectively. The critical angle for a ray of

light going from medium A to medium B is : 1
1 4
A in~1 = B in~1 =
(A) sin 5 (B) sin -
3 2
C sin~1 = D sin~1 =
(C) si s (D) si 5
(iv) The figure shows the path of a light ray through a triangular prism.
In this phenomenon, the angle 6 is given by : 1

OO

9
N
e N >
\\ n
1 w/nz—l
1 1

(A) sin™ (B) sin~1(n2-1)

(C) sin™ (D) sin™! 21
nZ_1 (n“-1)

30. When the terminals of a cell are connected to a conductor of resistance R,
an electric current flows through the circuit. The electrolyte of the cell
also offers some resistance in the path of the current, like the conductor.
This resistance offered by the electrolyte is called internal resistance of
the cell (r). It depends upon the nature of the electrolyte, the area of the
electrodes immersed in the electrolyte and the temperature. Due to
internal resistance, a part of the energy supplied by the cell is wasted in
the form of heat.

When no current is drawn from the cell, the potential difference between
the two electrodes in known as emf of the cell (¢). With a current drawn
from the cell, the potential difference between the two electrodes is

termed as terminal potential difference (V).

12-55/2/3 19 P.T.O.
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(i)  HEEFT H T : 1
(A) Ud ol JAERE WA THT 9 99T § fmdl I & g il &
= favarm (V), 9 & fa.91. 9 (emf) (e) ¥ Ted &H BT 8 |
(B) ToeId-3Taeed &1 A9 e W T Wl -aieh Tl ¥ Sl 8 |
(C) AV AdTHI V=e—Ir &1 8 |
(D) A o g EAA! o = faHaT= (V) 3T 389 Yaiisd &7 (1) &

o

= UT% It [ET g1 & SrEehl Iaurdn skomcRss gidl @ |

i) 20V 3R 6:0VTaarn s (emhH ot & o, eh =i gfauy
HO: 01 Q M 04 Q B, Ud H FAM B | W TASH HI oA

o s (emi) @TIT : 1
(A) 20V B) 28V
(C) 60V (D) 80V

(i) ToorH H gd BU soiagls fagd-sToeed ¥ STEnl w1 SEH-IEH X B |
A ¥ Hod foga-suged % dNE gATce Soidele Wl fawd
V., (V4 > 0) 997 OMcHh SIS bl fava — (Vo) (V_ > 0) & J1aT & |

I« A § whis 9N 81 <t 57 Wl aidl 8, a9 1
(A) e=V,.+V_>0 B) e=V,.-V_>0
(C) e=V,i+V_<0 D) e=Vo+V_=0

iv) (&) 2V Taan aa (emh) 3R 0-1 Q Twaies Yy & U= Tdaq
Tl bl Uvd T TS foham TR § | 39 TS & T 998 Q%
e Ifalyeh 8 TAfd fomam T 8 | gfcierss @ Jdiied 9w 2 ¢ 1
(A) 005A (B) O01A
(C) 015A (D) 02A
HAAT

(@) o 9wy | fopelt o o I W favara 6 Ve | 2 A faga am

o W IE favarR 4 VE I 8 | O T ATk gfeiY B 1
(A) 10Q B) 15Q
C) 20Q D) 25Q
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(1) Choose the incorrect statement : 1

(A)  The potential difference (V) between the two terminals of a cell
in a closed circuit is always less than its emf (g), during
discharge of the cell.

(B) The internal resistance of a cell decreases with the decrease in
temperature of the electrolyte.

(C)  When current is drawn from the cell then V = ¢ — Ir.

(D) The graph between potential difference between the two
terminals of the cell (V) and the current (I) through it is a
straight line with a negative slope.

(11) Two cells of emfs 2:0 V and 6-0 V and internal resistances 0-1 Q and

0-4 Q respectively, are connected in parallel. The equivalent emf of the

combination will be : 1
(A 20V B) 28V
C) 60V (D) 80V

(iii) Dipped in the solution, the electrode exchanges charges with the
electrolyte. The positive electrode develops a potential V., (V. > 0),
and the negative electrode develops a potential — (V_) (V_> 0), relative
to the electrolyte adjacent to it. When no current is drawn from the

cell then : 1
(A) e=Vo+V_>0 B) e=V,.-V_>0
(C) e=V,.+V_<0 D) e=V,y+V_=0

(iv) (a)  Five identical cells, each of emf 2 V and internal resistance
0-1 Q are connected in parallel. This combination in turn is
connected to an external resistor of 9-98 Q. The current

flowing through the resistor is : 1
(A) 005A (B) O01A
(C) 015A (D) 02A

OR

(b)  Potential difference across a cell in the open circuit is 6 V. It
becomes 4 V when a current of 2 A is drawn from it. The

internal resistance of the cell is : 1
A 10Q B) 15Q
(C) 20Q (D) 25Q
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31. ()
(@)

32. ()

12-55/2/3

1)

(i)

(iii)

(1)

(i1)

(1)

(i)

Qs &

I o feferfl =i & safaetor 9ed 3R e 3 & srun faeda
Yed o o= i @ =R SR |

feferft safaetor 9ed & geptor 4 digan faawr e Eitem |

TG o Teharufld TehTeT o1 ITANT ohid T A o fgisrdt S |
UG o 98 forg T 9 A 8, 981 YR i sl K HE 7 |
9g o o farg ot o= % 8, &1 Y11 <l dlsidl 1d HIT |

AT

forell wg<h gereell gry Tose g Sl =qdad gl W Afdfers =T
23N o foru amifera fortor s Eifaw | sEehl sTads &Har &
foTT SIeteh Scqd il |

ﬁé@ﬁ(@?) 1000m3ﬁ'{5cmtﬁwqﬁ%aﬁﬁﬁ
ot w1 2 | 39 feufa O sgeh) sada gmar s hifse e
Sfem ufafers 39— W a1 2 |

feya smgel p % Toreht @y foga & s, foga & s 6
e § 3Eh kg O wEd A gl W feud fReh fag T W,
fogra fawa & o =g gea i |

forelt TeTg fougst o <Ml W A faeg et g, 2q 3R nq f&@
7 | Al 3@ fpm i foufas oot 3@ 8, @ n 1 99 9@
EAE

AT
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31. (a)

(b)
32. (a)
12-55/2/3

(1)

(i1)

(iii)

1)

(i1)

(1)

(i1)

SECTION E

Give any two differences between the interference pattern
obtained in Young’s double-slit experiment and a diffraction

pattern due to a single slit.

Draw an intensity distribution graph in case of a double-slit

interference pattern.

In Young’s double-slit experiment using monochromatic
light of wavelength A, the intensity of light at a point on the
screen, where path difference is A, is K units. Find the
intensity of light at a point on the screen where the path

difference is % ) 5
OR

Draw a labelled ray diagram of a compound microscope
showing image formation at least distance of distinct vision.

Derive an expression for its magnifying power.

A telescope consists of two lenses of focal length 100 cm and
5 cm. Find the magnifying power when the final image is

formed at infinity. 5

Obtain an expression for the electric potential due to a small
dipole of dipole moment ﬁ), at a point r from its centre, for

much larger distances compared to the size of the dipole.

Three point charges q, 2q and nq are placed at the vertices
of an equilateral triangle. If the potential energy of the
system is zero, find the value of n. 5

OR
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@) ) ragah = mew e fafew | 58 o &1 s we
forell wopEHM STERG 31 THAA =G o fehe et fomg
ﬁgﬁ?ﬁﬁﬁwﬁﬁm

(i) @ o WY R 1 3R 2 M@ H WY JJIR W W F |
3 gFi di % Wgeh AW Ted A A = 10 pC/m 3R
Ao =-20 uC/m 2 | fomg P feorq forelt sotargia gra srgwa foman

N -
I 9T 92 9 F F1d hIfST | 5
10 cm *
pe-t
30 CiIm A
51
o9 Ao

33. (F) (i) IRE@ ¥ T JAR GIIH m R TGN q I hIs HU Tohelt
qehE &9 B % A v @ e 2 | T8 quise B ag
FUSAHT 9 T T HdT & | 39 ThR $Heh THGHAU ohi S

ITH hIfT |
y}\

-

v
-
P B

> X
Z
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(b) (@ State Gauss’s Law in electrostatics. Apply this to obtain the
——
electric field E at a point near a uniformly charged infinite

plane sheet.

(ii)) Two long straight wires 1 and 2 are kept as shown in the
figure. The linear charge density of the two wires are

%

A1 = 10 pC/m and A9 = — 20 pC/m. Find the net force F

experienced by an electron held at point P. 5
10 cm T

30 cm

Vv
-

+ 9 Ao

33. (a) @) A particle of mass m and charge q is moving with a velocity
%

9
v in a magnetic field B as shown in the figure. Show that it
follows a helical path. Hence, obtain its frequency of

revolution.

%
B

%
v
_—

v
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(i)  orell BTEgIoM WA § HI3 soag 2 A Bream it fpelt wemm ©
8 x 1014 ufrHu Ufd Fehvg @ TIfq T W ] | 39 Sode i
HefT T | Felg Irachid AT F1d HiT | 5

AT

@) () frE Aeaanfier it am guntear f58 wea € 2 Twise 6 freht
eaanfier & g/ guifear ® glg frm R 61 I Fedt 7 |
“fopelt Troamiet 1 9T gumfeal # ghg B W I8 TEeT T8l §
fop 3Heh! dicear gaiiear # it gig &1 |7 = Him |

i) TrEt =@ pueel el &1 Ity 15 Q B q1 98 U 98T
e & T 20 mA o 9T @ | 39 AeaqHe & (0 — 100 V)
IRE o dieeHiel § fopa TR uiafda foram ST Tehdt 8 2 5
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(i1))  In a hydrogen atom, the electron moves in an orbit of radius
2 A making 8x10'4 revolutions per second. Find the magnetic

moment associated with the orbital motion of the electron. 5
OR

(b) @) What is current sensitivity of a galvanometer ? Show how the
current sensitivity of a galvanometer may be increased.
“Increasing the current sensitivity of a galvanometer may not

necessarily increase its voltage sensitivity.” Explain.

(i1)) A moving coil galvanometer has a resistance 15 Q and takes
20 mA to produce full scale deflection. How can this

galvanometer be converted into a voltmeter of range 0 to

100 V'? 5
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