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(English VersiOﬂ'

General Instructions :
be considered for awarding

All parts are compulsory:
For Part - A questions only the first wr

marks. |
' circu
Answers without refevant diagrom / figure /

itten answer Wil

it wherever necessary will not carry

tions will not carry

s without detailed solu

any marks.
rs to numerical problem

4. Direct answé
any marks.
Part - A

n options for all the following questions:

i tion among the four give
|. Pick the correct op e 110

1) How many electrons must be removed from a body to get charge on the

body +1C?

(a) 6.25 x 10% (b) 6.25 x 10"

(c) 1.6 x 10" (d) 1.6 x 10"

2) Water moleculeis a polar molecule because
(a) the centres of positive and negative charges coincide

(b) the centres of positive and negative charges do not coincide

(c) it does not have permanent dipole moment

(d) In an external electric field it does not induce charges

3) The resistance R of a metallic conductor is inversely proportional to

(a) Length of the conductor
(b) area of cross section of the conductor

(c) both length and area of cross section of the conductor

(d) temperature of the conductor

https://www.karnatakaboard.com



4)

S)

6)

7)

8)

Slunit of Magnetjc field |
3
(") gouss

(b) newton Meotre Ampere

() teslg

(d) newton Metre

The net Mmagnetic Moment per

(a) Magnetisation
(b) magnetic Permeability
(<) magnetic Susceptibility

(d) magnetic flux ‘

The magnitu
of m ng . de of the induced emf in a circuit Is equal to the time rate of change
gnetic flux through the circult is the statement of:

(a) Gauss's law in magnetism

(b) Faraday's law
(c) Ampere's circuital law

(d) Biot-Savart's law

Statement | : Inductance is a scalar quantity

Statement |l : The dimensional formula of inductance is (ML2T-2A"?)
(a) Statement | is correct and statement |l is wrong

(b) Both the statements | and |l are correct

(c) Both the statements | and Il are wrong

(d) Statement | Is wrong and statement Il is correct

Mutual induction Is the working principle of

(a) ammeter (b) electric motor

(c) transformer (d) voitmeter

-
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10)

11)

12)

13)

14)

aves has highest frequenc Ve

ic W
Which one of the following electromagnettc
(b) Radiowaves

(a) X-rays
(d) Gamma rays
ed of lightin @ medium gives.

(c) Infrared rays
The ratio of speed of light in vacuum to the sp€

(a) absolute refractive index of the medium
(b) relative refractive index

(c) relative mass density

(d) mass density of the medium

erse electromagnetic wave

Statement | : Light is a transv '
ure of light

Statement Il : Polarisation of light confirms transverse nat
(a) Statement | is correct but statement Il is wrong
(b) Statement | is wrong but Statement Il is correct
(c) Both the statements are correct and statement Il is correct confirmation c¢

Statement |

(d) Both the statements are wrong
ed, which one of them has longes:

Following particles are moving with same spé

de Broglie wavelength?
(a) proton (b) neutron
(c) alpha particle (d) electron

The plum pudding model of atom was given by

(a) J.J. Thomson (b) Rutherford

(c) Niels Bohr (d) Einstein

Which one of the following is not a characteristic of Nuclear forces?

(a) strongest forces
(b) saturated forces

(c) charge independent forces
(d) charge dependent forces
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1J

(@) a Substance having

equ
lemperature Qual number of fiee electrons and holes at room

(b) a substance

havin
g une
temperature Qual number of fiee electrons and holes at room

c
(€) a conductor attemperature T = 0K

d
(d) an Insulator at room temperature

Il Flll in the blank ven he bracke
S by cho
followi wostions. osing appropriate answer gl In the bracket for all the
ollowing que (5x1=5)

Heavy n
(Heavy nucleus, diffraction, attract, decreases, Lenz's law, repel)

16) Two par
Parallel long straight conductors carrying currents in the same direction
each other.

17) gives polarity of induced emtf.

18) The phenomenon in which formation of alternate dark and bright reglons In
geometrical shadow of a opaque object Is called

19) The breaking of into two nuclei of Intermediate masses and release
of energy Is called nuclear flssion.
20) When a p-n Junction is in forward-blased as biased potential Increases, the width of

depletion region

Part-B
Il. Answer any five of the following questions: (5 x 2=10)

21) State and explain Gauss's law In electrostatics.

22) Two capacitors 3uF and 6uF are connected In series. Find the equivalent
capacitance of the combination.
23) When does a charged particle moving in a uniform magnetic field experience?

(i) Maximum force

(i) Minimum force.

-1
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IV.

field lines.
pendicular

y two properties of magnetic |
straight conductor moving per

25) Write an expression for induced emf in @
s.
to uniform magnetic field and explain the term |
s current in an ac circuit containing pure

24) Give an

26) Write an expression for instantaneou
capacitor and explain the terms.

plications of UV rays.
on between refractive index

27) Give two ap
e of a medium. Mention the relati

28) Define critical angl
and critical angle of a medium.

es between p-type and n-type semi conductors.

29) Write any two differenc

Part-C
(5% 3=15)

Answer any five of the following questions:

30) Mention three basic properties of electric charges.
31) Derive the relation between electric field and electric potential in a uniform electric

field.
32) State and explain Kirchhoff's rules of electrical network.

33) With a circuit diagram explain conversion of galvanometer to voltmeter.
34) Write any three differences between diamagnetic and ferromagnetic substances.

35) Obtain an expression for instantaneous induced emf produced in an ac generator.
36) Draw a ray diagram of refraction of monochromatic light through a prism. Mention

the expression for deviation in a thin prism.
37) Deduce an expression for energy of electron in hydrogen atom in terms of radius

of the orbit.
38) Calculate binding energy of oxygen nucleus (‘:O) in MeV using the following data:

Mass of oxygen nucleus = 15.99053 u
Mass of a proton = 1.00727 u

Mass of a neutron = 1.00866 u
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Part-D

Answer any three of the following questions: (3x5=15)

39) Obtain an expression for electrostatic potential at a point due to an isolated point
charge.

40) Deduce expressions for equivalent emf and equivalent internal resistance, when

two different cells are connected in parallel.
41) Derive an expression for magnetic field at a point on axis of circular current loop.
42) (a) What are coherent sources? (M

(b) Mention the conditions for constructive and destructive interference of light in

terms of path difference. https://www.karnatakaboard.com ()

(c) Write any two uses of Polaroids. (2)

43) (a) Whatis meant by photoelectric effect? (1)
(b) Mention any two experimental observations of photoelectric effect. (2)

(c) Write Einstein's photoelectric equation and explain the terms. (2)

44) With a neat circuit diagram explain the working of p-n junction diodes as full wave

rectifier, also draw input and output waveforms.

. Answer any two of the following questions: (2x5=10)
45) The electrostatic force on a small sphere of charge 0.4 uC due to another small
sphere of charge - 0.8 uC in air separated by a distance (d) is 0.2 N.
(a) Find the distance between the two spheres.
(b) What is the magnitude and nature of force on the second sphere due to the
first?

46) The number density of free electrons in a metallic wire is B.0 x 10%®* m™3, The area
of cross section of the wire is 1.5 x 10-¢ m?and carries a current 2.0 A. Find the drift

velocity of free electrons and current density.
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lue 10 volts and frequency 50Hz is applied to a series
s va

47) A sinusoidal voltage of rm S
LR circuit in which R = 30, and L =1<.
Find
a) Impedance of the circuit
b) rms current
¢) phase difference between current and voltage.
ufactured from a glass of refractive index 1.52,

48) Double-Convex lenses are to be man

s of curvature. What is the radius of curvature

required if the focal length is to be 2
the lens is immersed in water of refractive index 1.337
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