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2019
Part — Ii
PHYSICS

(General)
Paper — 11l
(Practical)
Full Marks — 100
Time : 6 Hours
GROUP - A
{(Marks : 35}
Perform any one experiment

1. Determine the moment of inertia of a heavy
cylinder (solid) about an axis of symmetry per-
pendicular to its axis and passing through its
centre of gravity. (Mass of the cylinder is to be
supplied.)

a): Theory and Working formula 4+2
b).‘ Measurement of length and radius of the
given known cylinder by slide callipers.
(V. C. to be determined and readings to be

taken at least 3 times for each case.)
3+3+2

P.T.0O.



c) Measurementof the time period of oscillation
of the cradle alone, cradle with known
cylinder and cradle with experimental cyiinder.
(readings to be taken at least 3 times for 20

osciliations for each case.) 4+4+4
d) Calculations 6
e) Precautions 3

2. Determine the modulus of rigidity of material in the
form of cylindrical wire by dynamical method.
(mass of the heavy metalic oscillator will be
supplied at the venue.)

a) Theory and Working formula 4+2

b) Readings for the diameter of the cylinder by
a slide callipers. (at least 3 sets of readings
to be taken and V.C. of the slide callipers to
the determined.) 3+1

c) Readings for the diameter of the wire by a
screw gauge. (readings to be taken at least
in 3 different places separated at a good
amount and readings must be taken in two
perpendicular directions.) Zero error (this is
to be set by the examiner), pitch and Lc. of
the screw gauge to be determined.

1+1+1+6
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d) Length of the suspension wire 2
(at least 3 sets of readings)

e) ‘Time period of oscillations of cylinder. {read-
‘ings to be taken at least 3 times for minimum

20 oscillations). 6
f} Calculations 5
g) Precautions 3

3. Determine Young's Modulus (Y) of the material of
a bar using method of bending beam loaded at
the middle of the bar. (use any length between to
80 cm and 100 cm for one side of the beam.)

(a) Theory and Working formula 4+2

(b) Readings for the length of the beam by a
meter scale. (At least 3 sets of readings to

be taken) 1
(c) Determination of V.C. of the slide Callipers
given. 1

(d) Readings for the breadth of the beam by the
same slide Callipers, (at least 5 sets of
readings to be taken in each case.) 2

(e) Readings for the depth of the beam by screw
gauge. 32

Least count has to be determined, (at least
5 sets of readings to be taken in each case.)
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(f) Data forload and depression by microscope
(or Cathetometer). (Excluding zero load at
least five loads to be taken and V.C. to be
determined.) 2+8

(g) Drawing of load-depression curve, (mention
small scale division in both the axis with

proper unit.) 3
(h) Calculations 4
(i) Precautions o

4. Determine the coefficient of linear extension of the
material of a rod by optical lever arrangement
(length of the rod to be supplied)

(a) Theory and Working formula 4+2

(b) Focussing of the image of the scale by a
telescope in the mirror of the optical lever.

(c) Time-temperature scale reading records.
(readings to be taken in 3 minutes intervals
and at least 3 consecutive readings should be
considered for confirmation of steady tem-
perature.) 12

(d) Distance between the mirror and the scale.
(using thread and metre scale.) [lf the
distance exceeds one metre, then use two
metre scales] 2
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(e) Length of the arm of the optical lever 2
(f) Calculations 5
(g) 'Precautions 3

5. Detérmine the coefficient of viscosity of water by
its flow through a capiliery tube. The radius of the
capillary tube will be supplied. (At least five
different pressure difference to be taken.)

(a) Theory and Working formula 4+2
(b) Data for height 'h' and volume 'V' 4x5
(c) hvs.V graph 8
(d) Calculations 3
(e) Precautions 3

6. To determine the resistance of a suspended coil
gal\f/anometer by half deflection method and hence
to calculate the figure of merit of the galvanometer.
(For 4 sets of reading.)

(a)f Theory and Working formula 4+2

(b) Circuit diagram 3

(c) Data for galvanometer resistance 12
| (at least 3 different values of shunt resis-
- tance)

(d) Making a table for figure of merit from(c}i.e.,
. the data for galvanometer resistance. 4
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(e) Distance between the galvanometer mirror
and the scale using a thread and a metre
scale.(If the distance exceeds 1 metre, then

use 2 metre scales.) 2
(f) Calculations 5
(g) Precautions 3

7. Measure the resistance per unit length of the wire
of a bridge by Carey-Foster's Method and hence
to determine the value of an unknown resistance.
(a) Theory and Working formula 4+2
(b) Circuitdiagram ‘ 2
(c) Datafor measurement of resistance per unit

length 2 (at least 5 sets of readings)} 10

(d) Datafordetermination of the value of unknown
resistance. (at least 5 sets of readings)

10
(e} Calculations 4
(f) Precautions 3

8. Determine the e.m.f. of a cell by using a milliam-
meter and a potentiometer.

(Resistance of the potentiometer wire to be
supplied.)

(a) Theory and Working formula 4+2
(b) Circuitdiagram 3
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10.

(c) Data for measurement of current (at least 5

sets of null point readings) 20
(d) Calculations 3
(e) Precautions &

To measure the current flowing in a circuit, by
measuring the drop of potential across a known
resistance inserted in the circuit, with the help of
a potentiometer when a milliammeter is given for
calibration. (Resistance of the potentiometer wire
is o be supplied.)

(@) Theory and Working formula 4+2
(b) : Circuit diagram 3
(c) Datafor measurement of current (atleast5

'sets of null point readings) 20
(d) Caleulations 3
(e). Precautions 3

Draw I-V, i.e. current-voltage characteristics of (i)
a simple resistor, (ii} a p-n junction diode in
forvard biased condition and hence to compare
the resistance of the resistor and dc & ac (or
dynamic) resistances of the diode, draw the
curves of both the cases at the same graph paper.

(a). Theory and Working formula 4+2
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11.

(b) Circuitdiagram 3

(c) Record of data for current-voltage character-
istics of the resistor and the diode.  3+7

(d) Drawing of I-V curves for both diode and
resistor at the same graph paper. 3+3

(e) Determination of ry. (dynamic resistance of
diode) at three distinct points from the graph
3

1
(f) Drawing of rac vs. I graph and, R (for

1
resistor) vs. 1 graph at same graph paper.

2+2

(g) Conclusions 3
Group - B
(Mark : 45)

Perform any one experiment

Determine the focal length of a concave lens by
combination method.
(a) Theory and Working formula. 4+2

(b) Data for index error for object and screen
positions. ‘ 2
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12,

(f)

Data for focal length of convex lens. 3x5

(at least 3 sets of readings to be taken.)
' Data for focal length of the combined lens.
f (at least 3 sets of readings to be taken.) 3x5

Calculations (focal length of convex lens,

- combined lens and concave lens). 2+2+1

Precautions 2

To determine the refractive index of (i) Material of
the lens, (ii) a given wettable liquid by using a
plane mirror and a convex lens.

(a)

(b),

(c)

Theory and Working formula for both the

cases. 3x2+1x2
Determination of the pitch and least count of
the spherometer. 1+1

Determination of the average distance

. between the legs of the spherometer. 1

(h)

Data for focal length of the convex lens.
(at least 3 sets.) 6
Data for the focal length of lens combination
formed with the same convex lens and the
given wettable liquid. (at least 3 sets.) 9
Data for radius of curvature of that surface
of the lens which is in contact with the mirror.

6
Calculations for refractive index of material of
lens and wettable liquid. 5+5
Conclusions 3
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13. Determine the refractive index of the material of
a thick prism by a spectrometer. Use both the
Vernier scales attached to the circular scale.

14.

(@)
(b)
(c)

(d)

(€)
(f)

Theory and Working formula 4+2
Determination of Vernier constant 3

Data for the angle of the prism. (at least 3
sets of readings) 15

Data for the angle of minimum deviation using
one colour only, (at least 3 sets of readings)

15
Calculations 4
Discussions 2

Determine the horizontal component of the earth’s
magnetic field by magnetometer.

(@)
(b)

(c)

Theory and Working formula 442
Measurement of length and breadth of the bar
magnet by slide callipers. (V.C. to be deter-
mined.) 2+2+1
Measurement of mass of the bar magnet. 5
(af least 3 readings.)
Readings of the deflection magnetometer.
4x3
(3 different distances are to be taken. For
each distance, deflections are to be noted for
both flat surfaces of the bar magnet, for both
N-pole & S-pole pointing the needie and for
both ends of the pointer).
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(e) Determination of the time period of oscilla-
tions. 3x3

(3 observations and for each observation
minimum 20 oscillations are to be taken.)

(f) Calculations 5
{g) Precautions 3

15. Determine the wavelength of the light source
through the study of Newton's ring by making use
of plano-convex lens.

(Radius of Curvature of the lens is to be supplied.)

(a} Theory and Working formula 4+2
(b) Determination or Vernier constant or ieast

- count of the microscope. 2
(c) Focussing of Newton's rings 5

(d) Data for diameter of Newton’s ring ~ 4x6
. (at least six sets of reading)
(e). Calculations 4

(f)‘-‘ Precautions 4

16. Study the load regulation of a bridge rectifier
(i) without filter, (ii) with capacitor filter.

(a§ Theory and Working formula 4+2
(b) Circuit diagram ; drawing and implementation.
3+3
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(c) Data for I =V characteristics without using
filter. 10

(d) Data for I -V| characteristics with using
capacitor filter. 10

(e) Drawing of graph for both the cases in the
same graph. 3#3

(f) Calculations for percentage regulation of
load voltage at a particular load current
without filter and With filter. 2+2

(g) Precautions 3

17. Study the forward and reverse bias characteris-
tics of a zener diode and determination of
dynamic resistance before and after breakdown.

(a) Theory and Working formula 4+2

(b) Circuit diagram for both forward and reverse
bias. 2+2

(c) Circuitimplementation for both forward and
reverse bias, as the case may be.  2+2

) Calculation of limiting resistance Rg 2
(e} Data for forward characteristic curve 8
(f) Data for reverse characteristic curve 8
(g) Drawing of graph for both the cases in the
same graph paper. o3
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(h) Calculation of a.c. resistance before and
after breakdown, from graph. 2+2

(i) Precautions 3

18. Study the load regulation characteristics of the
zener diode in reverse bias mode.

(@) Theory and Working formuia 4+2
(b) Circuit diagram 8
(c) Calculation of limiting resistance Rs 2
(d) Circuitimplementation. 3
(e) Data for load regulation characteristics. 20
(f) Drawing of graph. 3
(g)l Calculation of percentage load regulation

- from graph. 5
(h) Precautions 3

19. Draw the output characteristic curves of a tran-
sistor in common-emitter configuration for three
different base currents and to determine B¢ in the
active region.

(a) Theory and Working formula 4+2
(b) Circuit diagram 4
(c) Circuitimplementation 4
(d) Data for output characteristic curves  5x3
(é) Drawing of curves 3x%3
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20.

*

*

(f)
(9)

Calculations of a.c current gain, Bae 4
Precautions 3

Study the operation of two input 'OR’ and ‘AND’
gates using diode logic and ‘NOT’ gate using
transistor.

(@)
(b)

(¢)

(d)

(e)

Truth table of OR, AND and NOT gate.
2%x3

Circuit diagram of OR, AND and NOT gates.
2x3

Construction of two-input 'OR’ and AND gates
using Diode logic to verify the truth tables.

8x2
Construction of NOT gate using transistor to
verify the truth table. 8

Calculation of forward resistance of diode
from ‘OR gate circuit after measuring I/P and

O/P voltage. 6
(f) Precautions 3
Laboratory Note Book 10
Viva Voce 10
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