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_alt.‘r. The phase difference between eleatric ficld E and magnetic field |
} electromagnetio wave propagating along z-axis is —

(A zero (B) =
T T
(C) E (1) 1
_’.
B

; —
{}/ A coil of N turns is placed in a m‘agnetl‘i field B such that
18 perpendicular to the plane of the coil. B changes with time as

B=R, cos [%.EtJ where T is time period. The magnitude of emf induced

in the coil will be maximum at 2 1
{A) r=%€ (B) =25
(©) L=EET D) t=nT

Here, n=1,2 8.4 .

‘}z, In Balmer series of hydrogen atom, as the wavelength of spectral lines

decreases, they appear
(A) equally spaced and equally intense,

{g)/’further apart and stronger in intensity,
SC)  closer together and stronger in intensity,

(D) closer togethear and weaker in intensity,

Note : For questions number 13 to 16, two statements are given — one
labelled Assertion (A) and the other lahelled Reason (R). Select the
COITeCt answer to these questions from the codes (A), (B), (C) and (D) as

given below
(A} If both Assertion (A) and Reason (R) are true and Reason (R} is the

«, correct explanation of Assertion (A).
(B) If both Assertion (A) and Reason (R) are true and Reason (R) is not
the correct explanation of Assertion (A), '
(C) If Assertion (A) is true and Reason (R) is false,
(D) If both Assertion (A) and Reason (R) are false,

» Asgertion (A) : Electrons aye eiected from the surface of 2 .

/ irradiated by yellow light. : ¢ when it is
Reason (R) : Energy associated with g photon of e j _

than the work function of zine. . o vellow Tight is more 1
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4. Assertion (A) : The temperature coefficient of resistance is positive for
metals and negative for p-type semiconductors.
Reason (R) : The charge carriers in metals are negatively charged,
whereas the majority charge carriers in p-type semiconductors are
positively charged.

\}(. Assertion (A) : When electrons drift in a conductor, it does not mean that
all free electrons in the conductor are moving in the same direction.

Reason (R) : The drift velocity is_supérpﬂsed aver large random velocities
of electrons. A

n.}ﬂ./ Assertion (A) : In interference and diffraction of light, Iiglht ENergy
reduces in one region producing a dark fringe. It increases in another
region and produces a bright fringe.

Reason (R) : This happens because energy is not conserved in the
phenomena of interference and diffraction. d 1

SECTION - B bx2=10

\;.7./ Draw the circuit diagram of a p-n junction diode in (1) forward biasing and
(ii) reverse biasing. Also draw its I.V characteristics in the two cases.

(=]

w./ A proton and a-particle are accelerated through different potentials V,

and V, respectively so that they have the same de Broglie wavelengths,
Find b, oo f —
9 P

}g{ A ray of light is incident normally on one face of an equilateral glass
prism of refractive index p. When the prism is completely immersed in a
transparent medium, it is observed that the emergent ray just grazes the
adjacent face. Find the refractive index of the medium. ig: = 2

3(?./ Two electric heaters have power ratings P,and P
connected in.seﬁes to a de source of voltage V. Fj
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SECTION - D Z2x4=8

Note : Questions numbep 29 to 30 are Case Studjr‘ based questions. Read
the following Paragraph and answer the questions that follow.

A pure semiconductoy like Ge or Si, when doped with a small amount of

suitable lmpurity,. becomes an extrinsic semiconductor. In thermal

an externa] voltage. A p.n Junction diode allows currents to pass only 1:11
one direction when it is forward biaged. Due to this Property, a diode is
widely used to rectify alternating voltages, in half-wave or ful wave

configuration. 4x1=4

i When Ge is doped with Pentavalent impurity, t_he-‘energ_y required to
free the weakly bound electron from the dopant is about
(A) 0.001 eV (B) 0.01eV
4O 0.72 oV M) 11ev.

(97 Ata given temperature, the number of intrinsic charge carriers in g
Semiconductor is 2.0 1010 ' _
Impurity atoms, Ag 4 result, the numbey of holes in it becomes
8 x 103 em3, The number of electrons ip, the semiconductoy is

| o8
A9 2 x 1024 -3 . (B) 4x1028 -8 i
(€) 1x1022p-8 D) 5x102ms 8 7 Yot el

(B) both electrons and holes diffyse from n-region into P-region.
(C) electrons diffuse from n-region intg P-region and holes
' diffuse from P-region into D-region, -~

(D) both electrons and holes diffyse from P-region intq D-region.

) (b) Initially during the formation of g P-n junction —

P
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-_"-__— : S  across a
(ivi An ac voltage V = 0.5 sin (100 nt) volt is applied, in turn i

half-wave rectifier and a full-wave rectifier. The frequency

output voltage across them respectively will be
(A) 25 Hz, 50 Hz (B) 25 Hz, 100 Hz

() 50 Hz, 50 Hz (D) 50 Hz, 100 Hz

30. A lens is a transparent optical medium bounded by two surfaces; at least
one of which should be spherical. Applying the formula of image formation
by a single spherical surface successively at the two surfaces of a thin
lens, a formula known as lens maker's formula and hence the basic lens
formula can be obtained. The focal length (or power) of a lens depends on
the radii of its surfaces and the refractive index of its material with
respect to the surrounding medium. The refractive index of a material
depends on the wavelength of light used. Combination of lenses helps us

to obtain diverging or converging lenses of desired power and
4x1=4

magmfication.
(1 A thin converging lens of focal length 20 cm and a thin diverging lens

of focal length 15 em are placed coaxially in contact. The power of the

combination is - L
—5 -b e
(A) _EWD (B) —3"D
4 3
(Cy > D (D) 3 D
(i) The radii of curvature of two surfaces of a convex lens are R and 2R,
If the focal length of this lens is[-%—] R, the refractive index of the
material of the lens is :
) = (ay = FS SR Y TS |
3 e g F
3 7 '
(D] h — I A
R ® LB 2 ¢
(iii) The focal length of an equiconvex lens ¢ il '
(A) increases when the lens is dipped in water. i / g

(B) increases when the wavelength of incident light decreases

(C) increases with decrease in radius of curvature of its aurf'ar.:e

(D) {ie.-f:remm when the lens is cut into two identical parts alm:;g it
8
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