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SECOND YEAR — FIRST TERMINAL EVALUATION 2019-2020

Part — 111 Time : 2 Hours
PHYSICS Cool-off time : 15 Minutes
Maximum : 60 Scores

/(Geneml Instructions to Candidates : )
e There is a ‘Cool-off time’ of 15 minutes in addition to the writing time.
® Use the ‘Cool-off time’ to get familiar with questions and to plan your answers.

® Read questions carefully before answering.
® Read the instructions carefully.
® Calculations, figures and graphs should be shown in the answer sheet itself.
¢ Malayalam version of the questions is also provided.
® Give equations wherever necessary.
¢ FElectronic devices except non-programmable calculators are not allowed in the

Examination Hall.
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You may use the following values of physical constants wherever necessary.

Basic unit of charge e =1.6 x 10719 C

Permittivity of free space €, = 8.85 x 10712 Fm™!

Mass of proton = 1.67 x 102" kg

Answer any 4 questions from 1 to 5. Each carries 1 score. ' 4x1=4)

1.  “Free charges are integral multiples of a basic unit of charge”. This fact is known as
(i) Quantization (ii) Conservation
(iii) Additivity (iv) Induction

2. Write an expression for the effective capacitance of the combination shown below.

L1
LT

3. You are given three resistances of 1 ©, 2 Q, 3 Q. Draw a figure to show how will you

: . . 6
combine them to get an equivalent resistance of 77 Q.

4. A uniform metallic wire of resistivity p is stretched to double its length. The resistivity

of the elongated wire is
@ r (i) 4p
@iii) 025p : (iv) 8p

5.  State Ampere’s circuital law.

Answer any 7 questions from 6 to 13. Each carries 2 scores. (7x2=14)
6. A student draws an incorrect figure of an electric dipole AB placed in a uniform electric
field of intensity E as shown below.

=4

¥y v

F +q Electric ficld
(@) Correct the mistake in the figure and redraw it.
(b) Write an expression for the torque acting on this dipole.
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10.

11.

Two equal charges separated by a distance R in air repel with a force F. At what distance
these charges are to be placed in an oil of relative permittivity 5 so that they repel with
the same force ?

Write any four properties of electric field lines.

(a) Draw a graph showing the variation of charge stored in a capacitor with potential
difference across it.

(b) What does the following quantities of the graph represent ?
(1) Slope of the line
(if) Area under the graph

Four charges + 28 uC, —14 uC, + 12 pC and -26 uC are placed at the four corners of a
square of side 2 m. Calculate the electric potential at the centre of the square,

The table below shows the colour codes in carbon resistors. Fill in the blanks in the
table.

Colour Number Multiplier
Red - 102

= 0 -

- 9 10°

12. A galvanometer coil has a resistance of 15 Q and the meter shows full scale deflection
for a current of 4 mA. How will you convert the meter into an ammeter of range 0to 6 A ?

13. A particle of charge q moves with a velocity v through a region of crossed electric (E)
and magnetic (B) fields.

(@ Write an expression for the force acting on the particle.

(b) If the particle moves un deflected, write the relation connecting velocity, intensity
of electric and magnetic fields.

Answer any 5 questions from 14 to 19. Each carries 3 scores. 5x3=1%5)
14.  An electric dipole is a pair of equal and opposite point charges. ‘
(a) Define electric dipdle moment and specify its direction. (1)

(b) Derive an expression for the intensity of electric field at a point on the equatorial
plane of the dipole. 2)
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15. Xand Y are two parallel plate capacitors with same plate area and plate separation. X
has air between the plates and Y contains a medium of dielectric constant 5 between the

plates.
X Y
| L. ] 1
11 B
12V
{a) Choose the correct statement. 1)

(i) Charge stored in X and Y are equal.
(i) Charge stored in Y is 5 times that stored in X.
(b) Calculate the potential difference across each capacitor. 2)

16. By drawing a suitable connection diagram, explain how a potentiometer can be used to
determine the internal resistance of cell,

17.  Calcuiate the current drawn from the cell in the diagram shown.
5Q 16 Q2

140

22 volt 4

AN,
7Q
18. A combination of resistors is shown below.

{a) Write the name of the network. (n

(b) Ifno current flows through the resistor R, prove that R, x R, =Ry x R,. ()

19. (a) Meter bridge is a practical application of : )
(b) Draw a connection diagram showing how a meter bridge can be used to compare

two resistances. Write the relevant equation also. 2)
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20.

2L

22,

23.

24.

25;

Answer any 3 questions from 20 to 23. Each carries 4 scores. (3x4=12)
There is a law in electrostatics which relates electric flux with the charge.
(a) Write the name of the law and express the law mathematically. (1

(b) Using the law derive an expression for the intensity of electric field at a point due
to an infinitely long straight uniformly charged wire, 3

(@) Write any two factors on which the capacitance of a parallel plate capacitor
depends. 1)

(b) Derive an expression for the capacitance of a parallel plate capacitor. 3)

Drift velocity per unit electric field is called mobility.

(@) Write the SI unit of mobility. (1
(b) Derive an expression for drift velocity in terms of current and number density of
conduction electrons. 3

A circular coil of N turns and radius R carries a current L.
(2) Write an equation for the intensity of magnetic field at a point, at a distance x, on

the axis of the coil. (1)
(b) At a distance of x from the centre of the coil the intensity of magnetic field is

found to be 1/8" of its value at the centre. Show that x =+/3 R * ®))
Answer any 3 questions from 24 to 27. Each carries § scores. 3 x5=15)
(2) Define intensity of electric field at a point. (1)

(b) Calculate the electric field strength required to just support a water drop of mass
1077 kg and having a charge of 1.6 x 10-19 C, ' )
(¢) Draw the electric field lines due to
(i) anisolated point negative charge

(ii) an electric dipole. )
(a) Define an equipotential surface. )
(b) Write any two properties of equipotential surface. 2)

(¢} Draw the equipotential surfaces for
(i)  auniform electric field
(ii) isolated point positive charge 2)
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26. (a) State Kirchoff’s first and second laws. 2)

(b) Observe the circuit given and answer the questions that follow. A3
E
A [ e F
1, i
R] % R¥
I jEz R» !
B _." e A e |E

5
(i) Apply first law to the point B and write the equation.

(ii) Apply second law to the mesh ABEFA and write the equation,
(iii) Apply second law to the loop ABCDEFA and write the equation.

27. Cyclotron is a particle accelerator
(a) From the list given below, select two particles that can be accelerated best using a

cyclotron “Proton, alpha particle, neutron, electron”. (1)
(b) In a cyclotron field makes the path of the particle circular and
field causes an increase in speed. (48]

(©) A cyclotron’s oscillator frequency is 10 MHz. What should be the operating
magnetic field for accelerating certain particles of mass 1.67 x 1027 kg and
charge 1.6 x 1019 C. 7 3)
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