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General Instructions :

Read the following instructions carefully and follow them :

(1) 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.

(iit) 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.

(viit) 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=3x10%m/s
h = 6-63 x 1034 Js
e=16x10719C
o =4mx 107 Tm A™?
g9 = 8:854x 10712 C2 NI m2

1

47‘580

=9x 109N m? C2

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

Boltzmann constant = 1-38 x 10723 JK!

per gram mole
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1. Tordlt STraf it aq % et o wfiaw fopet forg o fomga & (E) e forga fovar (v)
A B &
(A) E=0,V=0
(B) E=0, V=V, F=am®)
(C) E=#0, V20
(D) E=E, (Fadi®), V=0

2. T i fmmd € -
(A [MLT2A2 (B) [ML2T-1A-]
(C) ML1T2A2 (D) ML2T2A2

3. 3@ U qIT AFAR BT R o forwlt geimer arer & 9 I foreg A & wawr hteh forg B
H TeT Freherdt @ | 36 UTRT o g O WX JFehiT ST I AM @ :

B
I
A
(A) %OI (B) Y=
Mol Mol
C = D) £0-
©) R (D) 1R
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SECTION A
1. The electric field (E) and electric potential (V) at a point inside a charged
hollow metallic sphere are respectively :
A) E=0,V=0
(B) E=0, V=V;(aconstant)
(C) E=#0, Vz0
(D) E =Ej(aconstant), V=0

2. The dimensions of ‘self-inductance’ are :
A [MLT2A?2 (B) ML2T-1A7]
(C) ML1T2A-2 D) [MLZ2T-2A-2
3. In a circular loop of radius R, current I enters at point A and exits at

point B, as shown in the figure. The value of the magnetic field at the
centre O of the loop is :

B
I
A

(A) Mol (B) zero

R

Hol Hol
C L D) Fo-
(C) R (D) 1R
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4. 1-326 eV sl o BIH I TIfT Bt 2 -
(A) 118x 104 Hz (B) 320 x 1014 Hz
(C) 420 x 1015 Hz (D) 4-80 x 1015 Hz

5. 50 cm Tl foRdT 9] 1 S T HEATER WA T IS M H 10 m/s 3 1T & T LT3
TE ¥ | 39 T W et & Rk & 1 &fas Tew 04 G § | 3% ¥ Rl wdfa

foram. 9t (emh) 2 :
(A) 0'1mV (B) 02mV
(C) 0:8mV (D) 1:6 mV
6. T AT W THHAN fhted HT WG AR h Gaw AT o Ao foRam m g | wifed
STUITTeR! | ST A8 B
(A)  Fad sagH (B) FadEd
(C) B IR FD saH (D) TR AFD A
7. Ruwguioy d fog A 3B o st el 2
20 30
MW
18 Q
4Q
E 3Q 60
A 70 B
(o, O
4 Q 12Q
8
A 6Q (B) 59
©) %g D) 20
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4, The frequency of a photon of energy 1-:326 eV is :
(A) 118 x 1014 Hz (B) 3-20 x 1014 Hz
(C) 420 x 1015 Hz (D) 4-80 x 1015 Hz

5. A metal rod of length 50 cm is held vertically and moved with a velocity
of 10 m/s towards east. The horizontal component of the Earth’s magnetic

field at the place is 0-4 G. The emf induced across the ends of the rod is :

(A) 01mV (B) 02mV
(C) 0:8mV (D) 1-6mV
6. Germanium crystal is doped at room temperature with a minute quantity

of boron. The charge carriers in the doped semiconductors will be :

(A) electrons only (B) holes only
(C)  holes and few electrons (D) electrons and few holes
7. The effective resistance between points A and B in the given circuit is :
20 3.0
AW
18 Q
4Q
3Q g0

A % 7Q B
o O

40 12Q

8

(A 6Q B) 3 Q
© o D) 29
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9.  fordll ycamerdT O ol 38 YW oI foham T R 1 = Iy cos (100m)t | 38 €T gRT 379
HUehaH A @ TR I B H fora T fead ww g

1 1
A L -~
& [200]8 ® (150)5
1 1
©) (mjs D) (5—())3
10. 3 AIRERT A 3TR B ol SMM AT T 27 3TN 64 7 | FTh Breanstl & i
TA _Sﬁ"'IT:
B
27 9
(A) 61 (B) 16
343 3
(@) 5 (D) 1

11, SAEHICH 98 FFAES © :

(A) T T gea s Bt R |

(B) TSRt Aot v ShHTh BT R |

(C) TS =T ohl HEAT S| BT &, T 3ehT WHTY] ShHTeh i BT @ |

(D) TS =gt sht wieea fir=t et €, 371 SRl SeaHT St i gt 2 |
12. aﬁ%p-nﬁﬁlmmm%lmmz

(A) e grefit it Sag qer e T Y et SF Tt § |

(B) Torvwa wrfit &t S e Tt TaX ShT SSTE i el § |

(C) v Tt 3t TS Tt & T BT Tl shl =SS s & |

(D) forva TR 3t =TS e & T BTt T Sl SeSTS Hedt 7 |
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8. A capacitor and an inductor are connected in series across an ac source of
voltage of variable frequency. The frequency is increased continuously.
The nature of the circuit before and after the resonance will be :

(A) inductive only
(B)  capacitive only
(C) capacitive and inductive respectively
(D) inductive and capacitive respectively
9. An alternating current is given by I = I cos (100n)t. The least time the

current takes to decrease from its maximum value to zero will be :
1 1

A — B -

&) (200]8 ®) (150)S

1 1
(9] (ﬁj S (D) (%] S

10. The mass numbers of two nuclei A and B are 27 and 64 respectively. The

ratio of their radii {l] will be :

T

B
27 9
(A) v (B) 16
343 3
(C) - (D) "

11. Isotones are the nuclides having :
(A) same mass numbers
(B) same atomic numbers
(C) same neutron number, but different atomic number
(D)  different neutron number, and different mass number

12. A p-njunction diode is forward biased. As a result,

(A)  both the potential barrier height and the width of depletion layer
decrease.

(B)  both the potential barrier height and the width of depletion layer
increase.

(C)  the potential barrier height decreases and the width of depletion
layer increases.

(D) the potential barrier height increases and the width of depletion
layer decreases.
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ST STohTRT-FergI ST 3T [T L 4T &, 3§ 37e alleedT ed ¢ |
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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) 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)  Both Assertion (A) and Reason (R) are false.

13. Assertion (A) : A ray of light is incident normally on the face of a prism.
The emergent ray will graze along the opposite face of the
prism when the critical angle at glass-air interface is
equal to the angle of the prism.

Reason (R):  The refractive index of a prism depends on angle of the
prism.

14. Assertion (A) : A charged particle is moving with velocity v in x-y plane,
making an anglg 06(0<6c< %) with x-axis. If a uniform
magnetic field B is applied in the region, along y-axis,
the particle will move in a helical path with its axis
parallel to x-axis.

Reason (R): The direction of the magnetic force acting on a charged
particle moving in a magnetic field is along the velocity of
the particle.

15. Assertion (A) : The minimum negative potential applied to the anode in a
photoelectric experiment at which photoelectric current
becomes zero, is called cut-off voltage.

Reason (R): The threshold frequency for a metal is the minimum
frequency of incident radiation below which emission of
photoelectrons does not take place.
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16. e (A): TRa-srashi Tt i T T o foTg ATew sht STk Tet ardt
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17. | gered S A RIS () T ST SToeer sh1e &hat Ay 3T A, % &1 a3t
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TEanfera g | 2
18. AU T > 0 K W n-JR 3T p-JehR & TR o Hell U8 3G GifT | 37 3vs &

STAT/ITET ST & ol STeh! FsTt bl hIfe o 37w o HTY SIS | 2
19. A7 o fordl fferl s o Sfeers ok fftass it disarett &1 @ 25:9 7 |

STohLIT LT AL shT TSI T SATUTA TREHTCTd shiToTT | 2

20. (F) UV GHIHT N SAEET ok G HT AN Hleh, T8 T g o <foreht
I ST GRT SATHTHT Sfdferve Haa & T1gsT # forvet & Bler T g0 o a8 AR
By o sfie g gar g | 2

HAAT

(@) 10 cm WIHE g T I I ¥, 15 cm BIHH G T HI3 FeTdel ¥l a4l
ST HIFH G T HIE TG T TH-A o Tk AT T ¢ | 59 Hao
o1 BIhd gl +12 em € | Il @t o Tt €, AT e o 2l el 7T wikd
ot 3 ShIfT | 3f i w1 B, Y T I A 8 ST 2 2

21. Tl iferem & ek (JHe) o1 i =feersii siert Soit (MeV %) uftehferd it | 2
feam T g - m(3He) = 4:002603 u
m,, = 1-008665 u
my = 1007825 u
1u=9315 MeV/c?
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16. Assertion (A) : EM waves do not require a medium for their propagation.
Reason (R): EM waves are transverse waves.
SECTION B

17. Two wires made of the same material have the same length (/) but
different cross-sectional areas A; and Ay. They are connected together
with a cell of voltage V. Find the ratio of the drift velocities of free
electrons in the two wires when they are joined in (i) series, and
(i1) parallel. 2

18. Draw energy band diagrams of n-type and p-type semiconductors at
temperature T > 0 K. Show the donor/acceptor energy levels with the
order of difference of their energies from the bands. 2

19. The ratio of the intensities at maxima to minima in Young’s double-slit
experiment is 25 : 9. Calculate the ratio of intensities of the interfering
waves. 2

20. (a) Using the mirror equation and the formula of magnification,
deduce that “the virtual image produced by a convex mirror is
always diminished in size and is located between the pole and the
focus.” 2

OR
(b) A convex lens of focal length 10 cm, a concave lens of focal length
15 cm and a third lens of unknown focal length are placed coaxially
in contact. If the focal length of the combination is +12 cm, find the
nature and focal length of the third lens, if all lenses are thin. Will
the answer change if the lenses were thick ? 2
21. Calculate the binding energy per nucleon (in MeV) of a helium nucleus
(5He). 2
Given: m(4He) = 4:002603 u
m, = 1-008665 u
my = 1-:007825 u
1u=9315 MeV/c?
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(@) T T FA Sl (LJ%WW% 3

23. (F) SIS oh TohTI-Toeld efiehtyT o1 Hat § ST i |

(@) T g o et 39 HE-od & AT A S TS
K=23eV, Na=2-75eV, Mo=4-17eV dIT Ni=5'15eV
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TR T 2 | 3 W - el Serer-forgd Seesi et g 2 afe s
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@) () Sl SR b % TR SATAATHR 9T € I3 GW 1 Sfued Sated 8t
W | uw w g ey m e o ok st i g
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(i) T Forelt wohET ek & B T fod 2 qem B % ofad 34 %
i B0 SR o T T & | g ifSTe b 3 mer ot 67 =2 7t sl
T O, W IR A A A T = i x B HE

W
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SECTION C
22, Write the mathematical forms of three postulates of Bohr’s theory of the
hydrogen atom. Using them prove that, for an electron revolving in
the nth orbit,
(a)  the radius of the orbit is proportional to n2, and
(b)  the total energy of the atom is proportional to (%J . 3
n
23. (a) Briefly explain Einstein’s photoelectric equation.
(b)  Four metals with their work functions are listed below :

K=2-3eV, Na=2-75eV, Mo=4-17¢eV and Ni = 5-15 eV.

The radiation of wavelength 330 nm from a laser source placed 1 m

away, falls on these metals. Which of these metals will not show

photoelectric emission ? What will happen if the laser source is

brought closer to a distance of 50 cm ? 3

24. (a) (1) Write Biot-Savart’s law in vector form.

(i1) Two identical circular coils A and B, each of radius R,
carrying currents I and J31 respectively, are placed
concentrically in XY and YZ planes respectively. Find the
magnitude and direction of the net magnetic field at their
common centre. 3

OR
(b)y (@) A rectangular loop of sides / and b carries a current I
clockwise. Write the magnetic moment m of the loop and
show its direction in a diagram.

(i1))  The loop is placed in a uniform magnetic field ﬁ) and is free
to rotate about an axis which is perpendicular to ﬁ) Prove
that the loop experiences no net force, but a torque
? - m x ﬁ) 3
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@) e i areed s ufer 3t o v 3w fafaw 3
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27.  ford Sugad @ ol wRTEdT @ fordll p-n €ftr o wew § gl w0 HR v e
S ST SITSRAT ST ST SHIfST | Y e ot -t foamiwar s feweerd it wita
IYANT 3 T SRRt Tt @ 2 3

28.  — 5 puC 3R 2 uC % 2 foirg AT Fokd SATHIT H SHAI: (— 4 cm, 0) A (6 em, 0) T
feoa |
(F) ST QT ST b S G b Tk HL H fohall TRIT iRl Uiehferd IS |

@ A% smE @ oA faw oemew  fet fem dw B= 2, S

r
A=8x10* N Cl m?# @ &, qf 39 Fepre &t for-aga fafas i
iehfeTd =i | 3
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25. (a) How are electromagnetic waves produced ?
(b)  Write the wavelength range and one use of :
(1) Microwaves, and
(ii)  Ultraviolet waves. 3
26. (a) Two concentric circular coils of radii r; and ry (rg9 >> r) are placed
coaxially with their centres coinciding. If a current I is passed
through the outer coil, obtain the expression for mutual inductance
of the arrangement.
(b) The current in a solenoid decreases steadily from 6 mA to 2 mA
in 50ms. If an average emf of 04V is induced, find the
self-inductance of the solenoid. 3
27. Explain the process of formation of ‘depletion layer’ and ‘potential barrier’
in a p-n junction region of a diode, with the help of a suitable diagram.
Which feature of junction diode makes it suitable for its use as a
rectifier ? 3
28. Two point charges of —5 puC and 2 uC are located in free space at
(=4 cm, 0) and (6 cm, 0) respectively.
(a)  Calculate the amount of work done to separate the two charges at
infinite distance.
(b)  If this system of charges was initially kept in an electric field
E = %, where A = 8 x 10¢ N C~! m2, calculate the electrostatic
r
potential energy of the system. 3
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forelt TS o warel % 3T % foTu s/ % STuads shio qT =[Tad frere v &
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STSRTRT o TS oh T A ST=RIheTsht & JehTT STYad o fore oft oo & | SieT hlg
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T T W I TS foat ST € |

(1)  H U d IRSRI 59 (e n) ¥ 9l fordt ot sht aeft o s oY sew
feora 2 | 3fE 59 % Ise % 30 guThR &, FSd siea st yehrr fl B &, i

%IF&ITR%,?ﬁ(E)%: 1
H
1 2
(A) (B) 4n“-1
nZ_-1
1 2
©) (D) n“+1
nZ+1
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SECTION D

Questions number 29 and 30 are case study-based questions. Read the following
paragraphs and answer the questions that follow.

29. When light travels from an optically denser medium to an optically rarer
medium, at the interface it is partly reflected back into the same medium
and partly refracted to the second medium. The angle of incidence
corresponding to an angle of refraction 90° is called the critical angle (i,)
for the given pair of media. This angle is related to the refractive index of

medium 1 with respect to medium 2.

Refraction of light through a prism involves refraction at two plane
interfaces. A relation for the refractive index of the material of the prism
can be obtained in terms of the refracting angle of the prism and the
angle of minimum deviation. For a thin prism, this relation reduces to a

simple equation.

Laws of refraction are also valid for refraction of light at a spherical
interface. When an object is placed in front of a spherical surface
separating two media, its image is formed. A relation between object and
image distance, in terms of refractive indices of two media and the radius
of curvature of the spherical surface can be obtained. Using this relation

for two surfaces of a lens, ‘lens maker formula’ is obtained.

1) A small bulb is placed at the bottom of a tank containing a
transparent liquid (refractive index n) to a depth H. The radius of

the circular area of the surface of liquid, through which light from

the bulb can emerge out, is R. Then (%) is : 1
1 2
A (B) n“-1
n?-1
1 2
C) —— (D) n“+1
n?+1
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(i) (F) TS BT 60° F et s % Forelt thete WX hIS FHTR TohreT ot
HATIA L T 8 | =LA forerer HioT 30° TrT T & | TS5 o waref

YA & 1
(A 1-3 B) 14
) 15 (D) 1-6

STeraT

@) A FA (n = 1-52) & T4 fordlt aaer fem W e o & fopedt
SRR ST FoRToT o TG = forme 1o Dy, @ | A a8 frsw e
il ! T Fo fhef=e il (n = 162) T &7 &1, A JAaH farae

T : 1
(A) 4% T S (B) 4% &e STt
(C) 19% 9e S (D) 19% <€ ST

(iii) oI5 forer foRdl ST Mt ST & I8 (n = 1-5 3T 3har BraT R) o @A
AR T 0 Reoret € | Si0-S1 foreer efit-efft qv3 o w5 @id ook ST €, S STt
Sferforeet : 1
(A)  HF AT BT &
(B)  @ea AT BT €
(C)  Uext ATtk ST TRt SATTE BraT &
(D)  UE ATWTE T T ATecttosh BieT o

(iv)  SITEcHI 1-5 % i & o forelt waiieet o ol e g 10 em & | 9 oW

3 Tcdeh heTeh ohl Tshdl BISAT R 1
(A) 10 cm (B) 15cm
(C) 20cm (D) 40 cm
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#
(a) A parallel beam of light is incident on a face of a prism with
refracting angle 60°. The angle of minimum deviation is
found to be 30°. The refractive index of the material of the
prism is close to : 1
A 13 (B) 14
) 15 (D) 16
OR
(b)  The angle of minimum deviation for a ray of light incident on
a thin prism, made of crown glass (n = 1:52) is D,,. If the
prism was made of dense flint glass (n = 1:62) instead of
crown glass, the angle of minimum deviation will : 1
(A) decrease by 4% (B) increase by 4%
(C)  decrease by 19% (D) increase by 19%
An object is placed in front of a convex spherical glass surface
(n = 1'5 and radius of curvature R) at a distance of 4R from it. As
the object is moved slowly close to the surface, the image formed is: 1
(A) always real
(B) always virtual
(C) first real and then virtual
(D) first virtual and then real
A double-convex lens, made of glass of refractive index 1-5, has
focal length 10 cm. The radius of curvature of its each face, is : 1
(A) 10cm (B) 15cm
(C) 20cm (D) 40 cm
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30. el enfeaes =rmeres o arda it % HRor T IS sovae et Wit R st @
HOE AT & AT HUE o TTaTd I8 IHT AT & AT 8 W Iuht fam Angfee &
SITeft 2 | AfE & |t s o form R, Y 3ot STt AT I B0 | S i ferrd
&1 ST ToRAT ST &, A1 Soiere i fopelt 3T o & 71 3 &, o S19ame o (v )
FEd & | SHHTTA HEEl o s o {14 TH s foriifd et (1) Fed @ | i Thieh forga
&1 o JTUATE AT o YIHTOT <hT TTARATdT (1) Fed & |

Tordll =rTetesr & YaTted o o foTu forel =2ieTas o1 3TaTg 3T, Ui Uehich 3T Soiergl
T AT (n), TAF AT (— e), TAT AT ST FHIE & (A) 3 a1 H T
T ST Tt B | 39 ST A R T () ﬁt%ﬁj?ﬁﬁ(ﬁ)ﬁwﬂd ek T
BT & | $9 TehTL Tohdl! 9T ol STaiershaT (p) o foTT i3 STk ITd BIT @ | I8 sTeh
forerifar shret (1) W e o SoiagiHT o HedT aedl (n) | 9REd & val # forelt ag
% AT H gfg % qrer Iuh! Sfcrigehar § gfg 8 & aueH § SR! GERar HaT | |

(1) Torelt ot @ Aofisen o €S @9 oTq % < SRR TTethl A 3R B W
forem ST | B ot wFeg 37t Broam, A <1 gt & | Afe A 3R B geragiHl oAl

TIfrafietd ShHaT: pp ST pp B, A EA R 1
HB
1 1
A = (B) 1
) 2 D) 1

(i) IS 0-5 m I SIS FIE &FHA 1-0 x 10~7 m? T IS AR 2 V i forelt
Sl | HAST 8, ST AR H 1-5 A 36 9 STfed U Wit @ | a1 6 wared i

AT (Q I m~1H) 2 : 1
(A) 2-5x10% (B) 3-0x10°
(C) 375x 108 (D) 50x 107
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30. In a metallic conductor, an electron, moving due to thermal motion,
suffers collisions with the heavy fixed ions but after collision, it will
emerge out with the same speed but in random directions. If we consider
all the electrons, their average velocity will be zero. When an electric field
is applied, electrons move with an average velocity, known as drift
velocity (vy). The average time between successive collisions is known as
relaxation time (1). The magnitude of drift velocity per unit electric field

is called mobility (u).

An expression for current through the conductor can be obtained in terms
of drift velocity, number of electrons per unit volume (n), electronic
charge (— e), and the cross-sectional area (A) of the conductor. This
expression leads to an expression between current density (3'\) and the
electric field (E ). Hence, an expression for resistivity (p) of a metal is
obtained. This expression helps us to understand increase in resistivity of
a metal with increase in its temperature, in terms of change in the

relaxation time (1) and change in the number density of electrons (n).

) Consider two cylindrical conductors A and B, made of the same
metal connected in series to a battery. The length and the radius of

B are twice that of A. If up and pg are the mobility of electrons in A
HA

and B respectively, then — is: 1
UB
1 1
A — B =
(A) 9 (B) 1
© 2 (D) 1

(ii) A wire of length 0-5 m and cross-sectional area 1-:0 x 10~/ m? is

connected to a battery of 2 V that maintains a current of 1-5 A in

it. The conductivity of the material of the wire (in Q! m™1) is : 1
(A)  25x104 (B) 3-0x105
(C) 38-75x 108 (D) 50 x107
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#
f1spI o e AT TR 1-70 x 10~ 4 °C~1 8 | Fshi A % S & 8:5%
#r gfg 0 % fore ar & o & fereft g B =nfew 2 1
(A)  250°C (B) 500°C

(C)  850°C (D) 1000°C

@) FfaRad & et 1 3R 11 % foreft arq i Sforrashar § Ames W
foam AT
I. Sl o fasrifa &1t
II. Y Uehich 3T SAFSHT bl G
fopeft errq <l wfcliererdT # 8o a9 H Afg 8 WAl A St e i : 1
(A)  Iudg AR 9GaTe |

(B) I 9dle 3 IT e g ®ar g |
(C) I3RIISATaIE|
(D) 19edrg 3 [ rH g @are |

YT

(@) Tordll STEU TR FIE aTel I & TR HI3 AR 9 Jarted &
1 ® | Frafefaa o ifaes afien w femm Hifse

I foaeas

I oW o

III. 3T9TE =1

e AT T vag o aigfent fafi fargali o 1

(A) I 3R IIT uftEfd gd €, o 1 Fad @ e |
(B) I3 II uitafdd grd €, 7t 111 o e e |
(C) IR III uitarfeid erd €, oieq 11 e e € |
(D) I, II 3R I gt sfafda s 2 |
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The temperature coefficient of resistance of nichrome is
1-70 x 10~%4 °C~1. In order to increase resistance of a nichrome wire

by 8:5%, the temperature of the wire should be increased by :
(A)  250°C (B) 500°C
(C) 850°C (D) 1000°C

(a)  Consider the contribution of the following two factors I and
IT in resistivity of a metal :

I Relaxation time of electrons

II. Number of electrons per unit volume

The resistivity of a metal increases with increase in its
temperature because :

(A) Idecreases and Il increases.

(B) Iincreases and II is almost constant.

(C) Both I and II increase.

(D) Idecreases and Il is almost constant.

OR

(b) A steady current flows in a copper wire of non-uniform
cross-section. Consider the following three physical

quantities :

L Electric field

II. Current density
III.  Drift speed

Then at the different points along the wire :
(A) II and IIT change, but I is constant.
(B) Iand II change, but III is constant.
(C) I and III change, but II is constant.
(D) AllI, II and III change.

Page 25 of 31 P.T.O. I



@ collegebatch com

Qi s

31. (@) ()  Torelt wiici qranish g Sed WX SAfaw Sidfsms) ST g2 o foTe uh
armifera fopor s Eife | 3Heht Straede amar & fore e fofiau |

(i) el W gawesll BRI 30T A AEET 20 § | AR T Sea
AT 5 8 | STl 36 GEHGRI bl ot forrer o¥ wierfed fopam Smam &,
AT HIT AT % e 1 gt 14 cm Biell € | AGTIF S ARIHT
1 Wi gl uitehferd i | (feam e @ foh Toee @@l ol gFan
T = 25 cm) 5

AT

@) () o FAHEG T qll, S g A dlear Iy 8, TH-GE W
ST B Fopel T o safaahtor St 3ea=1 &t & | 39 forg W
STET a3 s ATt ¢ 2, TRt et % T sieres g i |
TH% gTferd 3TRreran 3R fetan o fafaw |

(i) e R forered o forelt st & f3rY T 576 3 mm 37K f3rt oflt @
Sl gl 15 m €1 600 nm I hT Thaoll yehrer 4 ferld o
AT ST AT & | TS o hex § (1) T it HiTss qn
(IT) Tgeftar ahife Sfeers st gl ufihferd sHiferT | 5

32. (%) (1)  Ufghr &R A TAT IigehT qUhT d o forelt TT=x afgent Hamier st
mcomawmaamaﬁmm@ i st
A T qegdies K st IS ufgeht 39 9uTier i afgshratl & site wa df
TE 2 | Horfel T € e T i |
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SECTION E

31. (a) (1) Explain with the help of a labelled ray diagram the
formation of final image by an astronomical telescope at
infinity. Write the expression for its magnifying power.

(i1))  The total magnification produced by a compound microscope
is 20. The magnification produced by the eyepiece is 5. When
the microscope is focussed on a certain object, the distance
between the objective and eyepiece is observed to be 14 cm.
Calculate the focal lengths of the objective and the eyepiece.

(Given that the least distance of distinct vision = 25 em) 5

OR

by @ Two coherent light waves, each of intensity I, superpose

each other and produce interference pattern on a screen.
Obtain the expression for the resultant intensity at a point
where the phase difference between the waves is ¢. Write its

maximum and minimum possible values.

(i1) In a single slit diffraction experiment, the aperture of the
slit is 3 mm and the separation between the slit and the
screen is 15 m. A monochromatic light of wavelength
600 nm is normally incident on the slit. Calculate the
distance of (I) first order minimum, and (II) second order

maximum, from the centre of the screen. 5

32. (a) (1) A parallel plate capacitor with plate area A and plate
separation d has a capacitance Cj,. A slab of dielectric
constant K having area A and thickness (%) is inserted in
the capacitor, parallel to the plates. Find the new value of its

capacitance.
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(i) SR 1200 V I vl AT qor 1 uF 9iiar & @ § §gd 9
TEEH HYT QT 1T & | Seieh ST H YT fohalT TIT qRield HTeam
200 V T & @87 T gl & | 39 ART T IR F % g 2 pF
T T T GG b1 e 9T o foTg, SATereersh Sttt sht =paaw
AT T 37 SAATEAT FHTA T ST A 1T | 5

T
@ () Teya smEpl p o i faga foya foeg st q K — g fom =
qUFT 2a B, F a0 2 | (D) foga & @ & argfewr qur (II) 38t
fferarster Yam & srgfer ferelt forg we, foraeht fogm & & @ @
x (>>a) &, f3ga s & wal # faga fave & fog sers sgca—
it |

(i)  fega smept b = (081 +06 3)10-29Cmem@§1%|gaﬁ;'ga
W%@H%ﬁﬁ’:lﬂxl&ﬁ%ﬁﬁ%%lwwwwqr
I SIS ATV ST TRHTOT qAT $Hh ST x-37& ok |1 ST T hI0T
TThieTd shIToTT | 5

33. (®) () AHifhd TE 1 G ¥ fopet Tt Fuee HeomrHiet st Hrfaf &
frgie sht =T HIfST | 38 (i) oo rerchiar &1 o (i) 71 i shis
T ITFNT L o1 399 feaflaw |

(i)  oret Aeamriex i amr goear st afedtsT TRy | <omr gomiear &
qfg T T Aieeal Goitedt 7 o Ihg ST ST T8 81T & |7 §HH

T i | 5

AT
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(i1)  You are provided with a large number of 1 uF identical
capacitors and a power supply of 1200 V. The dielectric
medium used in each capacitor can withstand up to 200 V
only. Find the minimum number of capacitors and their
arrangement, required to build a capacitor system of

equivalent capacitance of 2 uF for use with this supply. 5

OR

by @ An electric dipole of dipole moment p consists of point
charges q and — q, separated by 2a. Derive an expression for
electric potential in terms of its dipole moment at a point at
a distance x (>> a) from its centre and lying (I) along its axis,
and (II) along its bisector line.

(i1)

electric dipole of dipole moment

/AN A
= (081 + 06 j) 10729 Cm is placed in an electric field

=, sl B

N
=10x 10" k X Calculate the magnitude of the torque
m

acting on it and the angle it makes with the x-axis, at this

instant. 5

33. (a) () With the help of a labelled diagram, explain the principle of
working of a moving coil galvanometer. Write the purpose of

using (i) radial magnetic field, and (ii) soft iron core, in it.

(i1)  Define current sensitivity of a galvanometer. “Increasing the
current sensitivity may not necessarily increase the voltage

sensitivity.” Give reason. 5

OR
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@ @O @O e efeef e i s 9§ fdfae i gad sy
YT 2l ST HITNT |

(ID) A5 foret amraTer afferst it awrs 7 g it 2, Su
STEX 3cq~ Traleh 1 & T[T hl ST IWTHA HLell & | T 2

(IID) AT HATH(T T 1 A=l grETe arer et srer graehier
& | T S 9 e urer H uftafda & simar @ | sror € |

(i)  Sfrre G % foreft fieamfiet i saeht Fvecl % Aufisn & i wfore
R, WIS & V dlee dF 1 UIgdish of Hehd a1t aleediel |
uftafdd feram T 2 | IfE Ry 1 Ry & Sfaeenfua feram s, aF 718 shaat
} ez 7 & AT EHRATR | R, S R, 3 U6 B 9RRY Ry H A qH
JT HITSTT ST 39 AT 3l 2 V Tk ohl AT o Tk A1 AleeHie §
giEfda & 3 | 5
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(b) @ D Write Ampere’s circuital law in mathematical form

and explain the terms used.

(II)  As the current carrying solenoid is made longer, the
magnetic field produced outside it approaches zero.

Why ?

(ITIT) A flexible loop of irregular shape carrying current
when located in an external magnetic field, changes to

a circular shape. Give reason.

(i1)) A galvanometer of resistance G is converted into a voltmeter
to measure up to V volts, by connecting a resistance R in
series with the coil. If R; is replaced by R, then it can only
measure up to % volt. Find the value of the resistance Rg
(in terms of Ry and Ro) needed to convert it into a voltmeter

that can read up to 2 V. 5
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