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Note : First 15 minutes are allotted for the candidates to read the question paper.
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Instructions :

(1) Al questions are compulsory.

(i1)  This question paper has five Sections : Section A, Section B, Section C, Section D and
Section E.

(1if) Section A is of multiple choice type and each question carries 1 mark.
(iv) Section B is of very short answer type and each question carries 1 mark.
(v)  Section C is of short answer I type and cach question carries 2 marks.
(vi) Section D) is of short answer |1 type and each question carries 3 marks.

(vii) Section E is of long answer type and cach question carries § marks. In four questions of
the section internal choice have been given but attempt only one choice in each.

(viii) The symbols used in question paper have usual meaning.
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SECTION-A
(Multiple Choice Questions)
1. (a) The unit of electric flux is 1
(A) Volt x Sec (By Volt x metre (C) Amp x Sec . (D) Amp x metre
(b) N-type semi-conductor is 1
(A) Negatively charged (B) Positively charged
(C) Electrically neutral (D) None of these
(¢c) Electromagnetic waves are : ' 1
(A) only longitudinal %}fonly transverse
(C) both longitudinal and transverse (D) neither longitudinal nor transverse
(d)  Which colour of light has minimum deviation after passing white light through a
prism ? 1
(A) Violet (B) Yellow (C) Green {I)/),/ Red
(e) The difference in angular momentum of electrons between two successive orbits
of hydrogen atom is 1
2h h h th
(A By 55 (S ) 5
(f)  The field produced around current carrying conductor is 1
(A) only electric (13) only magnetic
EC)/ both electric and magnetic (D) None of these
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SECTION-B
(Very Short Answer Type Questions)
n
2. (a) State limitations of the formula for the refraction of light on spherical surface Tz -
n (m-n) : .

I- R where symbols have their usual meanings. 1
(b) Why LED is kept in forward biased ? . 1

(c) Find the refractive index of material of a prism, if the angle of prism and the angle
of minimum deviation are equal to A. 1

(d) Electric and magnetic field vectors of an electromagnetic wave are E and B
respectively. Find the direction of propagation of the wave. 1

(¢) What is the principle of transformer ? 1
(f)  On what factors the internal resistance of a cell depends ? 1
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SECTION-~C
(Short Answer Type - I)
3. (a) Draw circuit diagram of wheatstone’s bridge. Which are its conjugate arms ? 2

(b) What is meant by shunt and mention its one use in electrical circuit. 2
(¢) Two lenses of powers + 5D and — 3D are placed in contact. Find out (i) the focal
length and (i1) the power of the combined lens. 2

(d) A metal has work function of 2.0 ¢V and it is illuminated by monochromatic light
of wavelength 5000 A. Calculate (i) the threshold wavelength (ii) stopping

potential. 2
Qg - g
(crg-3=l - I1)
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SECTION -D
(Short Answer Type — II)

4, (a) Compare the features of (i) forward biased and (ii) reverse biased p-n junction.

Mention the nature of biasing in solar cell. 3
H 2 :
(b) Show that (F—:::la%) ? represents resistance. 3
(c) Inthe given circuit, calculate the current in each resistance. 3
E, =2V I, .
A 1 »——B
1Q
E,=1V T
—AAAN
D 1 10" C
(d) What are doped semi-conductors ? Explain the effect of (i) doping and
(ii) temperature on the conductivity of semiconductors. 3
() A proton (p) and an a-particle are accelerated to same potential difference. Find
the ratio of de Broglie wavelengths associated with proton and a-particle. 3
5. (&) 9lam41fﬁamaﬁraavﬁﬁv&wmmammaﬁﬁqaaaﬁ (i) e TrEg Tl
(i) e ITEE B | 3
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T (if) arfear = oA HIf | https://www.upboardonline.com 3
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5. (a) Find the resultant intensity of two Waves having intensities 91 and 41 when waves
are (i) coherent and (ii) non-coherent. 3

(b) Draw an energy level diagram for hydrogen atom. Calculate the wavelengths of
(i) Hg, (i) Hg (iii) Series limit of Balmer series. 3

(c) Obtain an expression for (i) pntential. difference and (ii) capacitance of a parallel
plate capacitor filled partly with dielectric material between plates. 3

(d) In the given circuit find (i) voltage across resistance (ii) current in circuit
(iii) phase difference between voltages across inductance and capacitance. 3
400 O 180V IBIOIV

' WIA——TTTTT 11

(~)
N
V =200 cos 50 mt volt
(e) What are eddy currents ? Give two applications of it. 3
OR

What is electromagnetic induction ? Give name of two devices based on it.
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SECTION-E
6. Explain why 5
(1) Lighter nuclei fuse together to form a heavy nucleus.
(i) A heavy nucleus splits into two lighter nuclei.
(iii) Energy is released in both phenomenon of nuclear fission and nuclear fusion.

OR

What is g-value of nuclear reaction ? Fipd (i) nature (ii) g-value and (iii) mass defect of
nuclear reaction 2(,H2) = 2He* + g, if the binding energy per nucleon of deuterium and
helium.are 1.25 MeV and 7.2 MeV Iespectively.
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7. Compare astronomical telescope with compound microscope. Can a telescope be used as
a microscope and vice-versa ? Explain with reason. 3

OR

The refractive index for matenial of prism having refracting angle 60° is 1.414. For the
light incident on prism in minimum deviation position, calculate following :

(i)  The angle of minimum deviation (ii) The angle of incidence
(111) The angle of refraction (iv) The angle of emergence
Also draw ray diagram for incident, refracted and transmitted rays.
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8.  State, explain and compare features of (i) Gauss law in electrostatics and (u) Ampere
circuital law in magnetostatics.

5
OR
Write the nature of path of a charged particle MmOVving
(1) along the electric field
(i) perpendicular to the electric field
(1) perpendicular to the magnetic field
(iv) along the magnetic field
(v) along the combination of clectric field and magnetic field acting mutually
perpendicular to each other.
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A square loop of each side 10 ¢m and having resistance 0.5 ohm is kept vertical in east-
west plane. The uniform magnetic flux density of 0.01 Tesla is established across the

planc along north-east direction. After 0.70 sec, the magnetic field is reduced to zero
with uniform rate. Calculate following :

(i)  the initial and final magnetic flux (ii) the induced e.m.f.

(iii} the induced current (iv) the induced charge 5
OR

Establish the formula for the force acting between two parallel current carrying straight

wires of infinite length, Explain when and why the force between both current carrying
conductors becomes (i) attractive and (ii) repulsive.

i Prgdi (h) = 6.625 x 10734 3 x F.
yerre < Prafa 1 =t = 3 « 108104,
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Physical Constants
Planck’s constant (h) = 6.625 x 10-34 ioule x sec.

Speed of light in vacuum = 3 x 108 pygec.

1 amu =931 McV.

Permittivity of free space (¢,,) = 8.85 5 10717 farad / metre
Rydberg constant (R) = 1.097 x 1(7 !

Charge on clectron (¢) = 1.6 x 10 19 homb.
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