FIRST MODEL EXAMINATION
ST XII PHYSICS
PAPER - ]

(THEORY)
(Maximum Marks: 70)
(Time allowed: Three hours)
(Candidates are allowed additional |5 minutes for only reading the paper.
They must NO'T' start writing during this time.)
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All questions are compulsory.
This question paper is divided into 4 Sections, A, B, C and D as follows:
Section A
Question number 1 is of twelve marks All parts of this question arc compulsory.
Section B
Question numbers 2 to 12 carry 2 marks cach with two questions having internal choice.
Section C
Question numbers 13 to 19 carry 3 marks each with two questions having internal choice.
Section D
Question numbers 20 to 22 arc long-answer type questions and carry 3 marks each.
Each question has an internal choice.
The intended marks for questions are given in brackets [ ].

SECTION A

Answer all questions

Question 1 [5X1]
(A) Choose the correct alternative (a) ,(b), (c) or(d) for each of the questions given below:
(i) What is the largest voltage you can safely put across a 98 ohm , 0.5W resistor?
(a) 7V (b) 70V (c) 0.7V (d) 007V
(ii) How will the magnetic field vector at the centre of a circular coil carrying current change
if the current through the coil is doubled and the radius of the coil is halved ?
(a) increases two times (b) increases four times
(c) decreases to hall (c) decreases to onc fourth
iii) A fish which is at a depth of 16cm in water(n=4/3)is viewed by an observer on the bank of a
lake, Its apparent depth as observed by the observer is

a) 18cm b)9¢m  c¢)l2cm d) 16cm



I¥} The energy of an electron in the ground state of hydrogen atom i5 -13.6 eV, The first ety
SHergy is
a)-13.6eV b)-3.deV c) 10.2eV d) 13.6eV
v) When (Be” is bombarded with an alpha particle, one of the products of the nuglgy,

transformation is ¢C'*. The other product 15
a) e by H ¢) D d) on'

(B) Answer the following guestions briefly and to the point. [7x1)
(1) A part of the electrical circuit is shown . Using Kirchofl"s second law , find guyye,,

flowing through 4ohm resistor.
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(1i) How can the sensitivity of a potentiometer be increased?

(iit) Arrange the three types of magnetic materials | paramagnetic diamagnetic ang
ferromagnetic , in decreasing order of ma gnetic susceptibility .
{Iv) What do you mean by wattles current ?

v) State one advantage of using reflecting telescope in place of a refracting telescope
vi) Name the device used for voltage regulation,

vii) Write one balanced equation representing §* decay.

SECTION B
Question 2
Define drift velocity and derive the vector equation for Chm’s law, 2]
Question 3

Two parallel conductors PQ and RS, 1m apart in free space connected by a resistance R. They
are placed in a magnetic field B perpendicular 1o the plane of the conductors, A wire LL’

placed over it moves with a velocity v as shown . Calculate the work done per second(power)

to slide the wire, x P X * ¥ g * 5 ¥ g‘ 2]
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OR

A otor haﬂ an armature reSiStaﬂCﬁ 5 Clhm WY, en
m ; and tﬂke
. : 1 S 2 A current fl'(}m a dc source ﬂf ID . w-h

1. Back emf '
2. Power input 3. Power output 4, efficiency

Question 4

Define dielectric constant in terms of capacitance. Write down the expression for energy stored
in a capacitor in terms of charge(Q) and capacitance(C). On a graph show how total energy
stored in a capacitor varies with capacitance if charge remains constant. [21

Question 5

Define temperature coefficient of material of a conductor. When a potential difference of 3V is
applied between 2 ends of a 60cm long metallic wire, current density is found to be 107 A/m”.
Fine the conductivity of the material of the wire (2
Question 6

i) What do you mean by displacement current?

ii) Name three vectors mutually perpendicular to each other during the propagation of

(2]

1 waves.

Question 7
A convex lens has focal length 20cm and refractive index 1.5 State the changes occur when it is

placed in
i) medium of refractive index 1.4

ii) liquid of refractive index 1.6

Question 8

i) Define dispersive power of a prism.
ii) Refractive indices of red, yellow and violet are ng=1 51, n,=1.52 and n,=1.53. Calculate

its dispersive pOWer. 2]
Question 9
i) What do you mean by de Broglie hypothesis’
ii) A proton and a duetron are accelerating under the same potential difference. Compare
2]

their de Broglie wavelengths.
OR

i) Define threshold wavelength.
1) An electromagnetic radiation of wavelength 620nm falls on a metal surface, whose work
function is 1.2ev. Calculate the retarding potential required to stop the photo electric current.
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OQuestion 12

Defing 1) Amplitude modulation 1) Modulation index
SECTION €

Question 13

sing Gauss's theorem derive (he expression for electoie frehd ptensty(hy al o a4 o

the centre of o charged metallic sphere of radius fire- )

Draw a graph 1o show, how clectnic ficld intensity varies vath distance

L:

( 1, Inside 9 Outside the charged metalhic sphere. ) (%

Question 14
Derive the expression for capacitance of a parallel plate capacitor having charye (), plate

separation d and plate arca A

What happens to the capacitance, if a dielectric medium fills the space between the gz (3

Question 15

Figure shows & uniform wire XY of length 100cm , resistance 9 ohm connected 1 a0

accumulator of emf 4V and internal resistance lohm through a variable resistance ¥

A cell of emf 1.8V is connected to the wire XY through a jockey J and centre 7210

galvanometer G. Galvanomeler shows 0 deflection when XJ-#cm. Find the vzl of 2. 3]
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Using Kirchoff's laws calculate I, I, and 1.
AL 3

Question 16

a) Derive Lens maker’s formula for a thin lens, |31
OR
b) With the help of a ray diagram derive mirror cquation for a spherical mirror.

Question 17

State Huygen’s wave theory. Using this theory verify laws of refraction of light. 3]
Question 18

i) Draw a graph showing the variation of activity of a radioactive substance with time,

ii) The half life of a radio active sample is 6h. If one starts with 640g of this sample,

how much will be disintegrated in one day? 131
Question 19
With the help of a neat circuit diagram, explain the working of a full wave rectilier.
[llustrate its input and output wave forms. [3]
SECTIOND
Question 20

1. Derive the expression for impedance in an LCR circuit. Draw the phasor dingram.
Write down the expression for instantaneous voltage and current.

2. What is meant by time constant in an LR circuit. When current flowing through a coil P
decreases from 5A to 0 in 0.2s, an emf of 60V is induced across the terminals of an adjacent

coil Q . Calculate coefficient of mutual induction of the two coils, [5]

OR
L. Obtain the expression for resonant frequency of an LCR series circuit,
What is phase difference between instantaneous current and voltage at resonance?

How much is the power factor of such a circuit.



m . . ol .
2. When an alternating emf, e=300 sin(100 7t +) 15 applied to a circuit, the curreny Ihm._;-L.h it
1

i = Ssin(100 e - .E} . Find a) phase difference between emf and current,

b) average power consumed,

5]
Question 21
a) i) Draw a labelled ray diagram of compound microscope with the final Image at th, leayy
distance of distinct vision.
11) Derive an expression for its magnifying power.
iii) A convex lens of focal length 6.25¢m is usud as a magnifying glass. Caleulate jys
magnifying power if it is in normal adjustment method. 5
OR
b) i) Draw a neat labelled diagram of an experimental set up of Young’s double slit eXperimep

study the interference of light. Obtain the expression for its fringe width.

it) Show graphically the variation of intensity with distance of interference pattern,

Question 22

a) 1) Draw the V-I characteristics of a diode. Indicate knee voltage and breakdown voltage on

ii) With the help of a circuit diagram ,obtain the expression of current gain, voltage gain an

(5]

power gain of a common emitter amplifier.

OR

b) 1) For a common emitter transistor amplifier, the audio signal voltage across the collector
resistance of 2.0kQis 2.0V, The current amplification factor is 100, find the input signal

voltage and base current ,if the base resistance is 1k().

i1) Write the truth table of the following logic circuit and identify the logic gate represente
by it.
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iif) Distinguish between photodiode and solar cell.
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