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NEW
Part-II 3-Tier
2015
PHYSICS
{General)
PAPER—III
(PRACTICAL)
Full Marks : 100
Time : 6 Hours

=% The figures in the .n‘ght-hand margin indicate full marks.

I. Experiments :
Group—A
{(Marks : 30)

- Perform any one experiment.

1. To determine the moment of inertia of a rectangular bar

- about an axis passing through its centre of gravity and

perpendicular to its length and breadth. (Mass of the
known bar is to be supplied.)

(a} Working formula. 5

{Turm Over)



{b) Measurement of length and breadth of the known bar
by slide callipers. (V.C. to be determined and readings
to be taken at least 3 times for each case). 3+3+2 »

() Measurement of the time period of oscillation of the
cradle alone, cradle with known bar and cradle with
experimental bar. (readings to be taken at least 3 times™™
for 20 oscillations for each case). 4+4+4

{d) Calculations. 5

2. To determine the modulus of rigidity of the material of
a wire by dynamical method. (Mass of the cylinder will be

supplied.)
(a) Working formula. 5

{b) Readings'for the diameter of the cylinder by a slide »
callipers. (af least 3 sets of readings to be taken and
V.C. of the slide calliprs 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 and at each place 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

(d) Length of the suspension wire.
at least 3 sets of readings) 2
{ g

(e) Time period of oscillation. (readings to be taken at®
least 3 times for minimum 20 oscillations.) 6

(i Calculations. 4
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3.
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To determine the modulus of rigidity of the material of

a wire by statical method. (Diameter of the [fly-wheel to

be supplied.)

(a} Working formula. 4

{b) Readings for the diameter of the wire by a screw
gauge.{readings to be taken at least in 3 different
places and at each place in two perpendicular
directions.) [Zero error (this is to be set by the
examiner), pitch and lc. of the screw gauge to be

determined. | é— + % +1+6

(c) Length of the suspension wire.
(at least 3 sets of readings) ' 2
(d) Measurement of angle of twist for five different
masses. (readings for both increasing and decreasing

loads are to be noted). 8
{e) Drawing of load-twist curve. 3
(f} Calculations. 5

To determine the coefficient of linear expansion of the

material of a rod by optical lever arrangement, (Length of
the rod to be supplied).

(a) Working formula. 5
(b) Focusing of the image of the scale by a telescope in
the mirror of the optical lever. 5

(c) Time-temperature scale reading records. (readings to
be taken in 3 minutes intervals and at least 3
consecutive re'adings should be considered for
confirmation of steady temperature) 12
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(d) Distance between the mirror and the scale. (Using a
thread and metre scale} [If the distance exceeds 1

metre, then use two metre scales]. b »
{e) Length of the arm of the optical lever, 2
{f)y Calculations. 4 »
5. To determine the pressure co-efficient of a given mass of
air at constant volume by Jolly's apparatus,
' (a) Working formula. 5
(b) Data for V.C. of the barometer scale i
(c) Data for barometric pressure. 4
{d) Pressure-temperature rocord. 10
{At least 5 sets of readings to be taken) =
(e) Drawing of P-t curve. S
{fy Calculations. 5

6. To determine the reffactive index of a given liquid by using =
a plane mirror and a convex lens.

{a}) Working formula. 5

(b) Determination of the pitch and least count of the
spherometer. 1+1
(c) Determination of the average distance between the
legs of the spherometer. 7 1
(d) Data for the radius of curvature of that surface of the
lens which is in contact with the mirror.
{at least 3 sets of readings to be taken) 5
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(f)

(g)

To

¥l

Data for focal length of convex lens. 6
{at least 3 sets of readings to be taken)
Data for focal length of the comined lens. 6

{at least 3 sets of readings to be taken)

Calculations. i 5

determine tHe focal length of a concave lens by

combination method :

(a)
(b
c)
(d)

()

To

Working formula. 5
Data for index error for object and screen positions 2
Data for focal length of convex lens. 3x3
{at least 3 sets of readings to be taken)

Data for focal length of the combined lens.

(at least 3 sets of readings to be taken) 3x3

Calculations. {focal lengths of convex lens, combined
lens and concave lens) 2+2+1

determine the frequency of a tuning fork by a

sonometer. (mass of the hanger is to be suplied).

(a)
(b)

(c)

(d)

Working formufla. 5
Measurement of mass per unit length of the string.
(3 different lengths of sample wire to be taken] 8

Mesurement of the resonant length of the sonometer
wire for three different weights. (Three observations
for each weight are to be noted.) 12

Calculations. 5
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9. To determine the horizontal component of the earth's
magnetic field by employing magnetometer. (Mass of the
bar magnet is to be supplied)

(a) Working formula. 5

{b) Measurement of length and breadth of the bar magnet
by slide callipers. (V.C. to be determined.) 2+2+]

(c) Readings of the deflection magnetometer. 3x3
(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 needle and for both ends of the pointer).

(d) Determination of the time period of oscillations. 2x3
(3 observations and for each observation minimum 20
obcillations are to be taken)

(fi Calculations. 5

10. To determine the resistance of a suspended coil
galvanometer by half deflection method and hence to
calculate the figure of merit of the galvanometer. (For
4 sets of reading.) '

{a) Working formula or theory. S
(b) Circuit diagram. 2
{c) Data for galvanometer resistance. 12

{at least for 3 different values of shunt resistance)

{d) Making a table for figure of merit from (cj i.e., the data
for galvanometer resistance, 4

(e) Distance between the galvanometer mirror and the

scale using a thread and a metre scale. If the distance
exceeds 1 melre, then use two metre scales). 2
(fy Calculations. 5
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11. To draw the forward bias characteristic curve of a
semiconductor diode and hence to determine its d.c. and
a.c. resistances for a given current. Also to draw the I-
V characteristics of a given resistor on the same graph

paper.

{a) Workfing formula or theory.

(b} Circuit diagram. 3

(c}) Record of data for current-voltage characteristics of
the resistor and the diode. 5+7

(d) Drawing of I-V curves for both diode and resistor.
3+3

(¢) Calculation of d.c. and a.c. resistances for the diode
for a given current and comparison of curves for the
diode and the resistor. 1+2+2

12. To determine the reduction factor of a tangent
galvanometer feither single coil or double coil).

(E.C.E. of copper = 0.0003293 X 1073 kg/coulomb.)

{a) Working formula.

{b) Circuit diagram.

(c) Data for mass of the copper deposited. 13
(d) Data for time-deflection.

{e) Calculations.
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13. To determine the e.m.[. of a cell by using a milllammeter
and a potentiometer. '

(Resistance of the potentiometer wire to be Supplie(i_\

(a) Working formula.

5

(b} Circuit diagram. 3
(c) Data for measurement of e.m.f. (at least 4 sets of null
point readings.) 16

{d) Calculatiens. 6

14. 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 to be supplied).

fa) Working formula. )
(b) Circuit diagram, 3

(c) Data for measurement of current.

(at least 4 sets of null point readings) 16
(d} Calculations. ' 6
Group—B
(Marks : 40)

Perform any one experiment.

15. To determine the Young's modulus (Y) of the material of
a beam by the method of flexure. (Use any length between
80cm and 100 cm for one side of the beam)
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(a) Working formula. 5
(b) Readings for the length of the beam by a meter scale.
(at least 3 sets of readings to be taken). 2

{c) Determination of V.C. of the slide callipers provided. 2

() Readings for the breadth and the depth of the beam
by the same slide callipers. (at least 5 sets of readings
to be taken in each case). 4+4

{e) Data for load and depression by microscope (or
cathetometer} (Excluding zero load at least five loads

to be taken and V.C. to be determined.} 2+10
{fi Drawing of load-depression graph. 5
(g) Calculations. 4
{h) Discussions. 2

16. To determine the coefficient of viscosity of water by its
flow through a capillery tube. The radius of the capillary
tube wil be supplied. (At least six different pressure
difference to be taken.)

(a) Working formula. 5
{b) Data for height ‘h’ and volume V"’ 4x6
{c) h vs. V graph 5
(d) Calculations. 4
{e) Discussions. 2

17. To determine the surface tension of water by measuring
its rise through capillary tubes and verify Jurin's law.
{Use at least three tubes of different radii).
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{a) Working formula ‘

{b) V.C. of travelling microscope L

{c) Measurement of diameter of the tubes, (AUET(IQQ of
vertical and horizontal diameters to be taken) 4x3

{d) Measurement of height 3x3

; 1
(e} Drawing of h vs, = graph 5

(fi Calculations

(g) Discussions.

18, To determine the refractive index of the material of a thick
prism by a spectrometer. Use both the vernier scales
attached to the circular scale.

(a} Working formfula. 5
{b) Determination of vernier constant.

(c) Data for the angle of the prism. 12
{at least 3 sets of readings)

(d) Date for the angle of minimum deviation using one
colour only. {at least 3 sets of readings) 12

(e} Calculations. 6

{f) Discussions.

19, To determine the radius of curvature of the curve
of a plano-convex lens by using Newton's ring ap, s,
(Wavelength of light will be supplied.)

v

a} Working formula. 5
g
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20.

21.

(b)

()
(d)

ie)

(f}
(g)

Determination of vernier constant or least count of

the microscope 2
Focussing the Newton's rings. 2
Data for diameter of Newton's ring. 18

{at least five sets of readings).

Determination of radius of curvature by preparing a

table or by drawing of graph. 6
Calculations. 5
Discussions. 2

To calibrate the polarimeter for five concentrations and
hence to determine ' : concentration of unknown sugar

aolutisn.
i#' Working fo a. S
D=termir . of vernier constant, 2
fc}y T the tube is filled with distilled water. 3
(d) . nn of sugar solution 7
{e} L. .. with solutions of different known strength.10
{f, Drawing of C-6 graph 4
{g} Data with solution of unknown strength. 3
{h) Calculations. 4
{f) Discussions. 2
To determine the temperature co-efficient of resistance of
the material of a given wire by using a Carey-Foster's
bridge.
(a) Working formula. 5
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(b) Circuit diagram. 3
(c) Data for measurement of o (at least five sets of

readings). 10

(d} Data for measurement of resisteance of the wire at
room temperature and at the boiling point of water

{at least three sets of readings in each case}. 14
{e) Calculations. 6
(i Discussions. 2

22. To draw the e-t curve of a given thermocouple and to
determine the thermoelectric power at a specified
temperature with the help of a potentiometer using
milliammeter.

(Resistance of the potentiometer wire to be supplied)

{a) Working formula. 5
(b} Circuit diagram. 3
fc) Data for thermo e.m.f. at different temperatures of the

hot junction in between room temperature and the

boiling point of water and the cold junction will be
kept in ice. 18

{d) Drawing of e-t curve 4

(e) Determination of thermoelectric power at a given

temperature. 3
{fy Calculations. 3
{g) Discussion. ' 2
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23. To draw the reverse characteristic curve of a zener diode
and to find the d.c. and a.c. resistances at any specified

current.
{a) Working formfula or theory. 5
{b} Circuit diagram. 3
(c) Calculation of limiting resistance R.. 2
(d) Data for reverse characteristics curve. 14
{e) Drawing of graph. 7
(fy Calculation of d.c. and a.c. resistances at the ‘Knee’
and at the straight portion of the curve. 3+4
(g) Discussions. : 2

24. To study the load regulation of a bridge rectifier without

25.

filter.
(a) Working formula or theory. 5
(b} Circuit diagram; drawing and implementation. 4+3
(c) Data for I;-V, characteristics. 15
(d) Drawing of graph. 5
() Calculation of percentage of regulation from the graph
at two given I;. 3+3
(ff Discussions. 2
To draw the static output characteristic curves of a

transistor in common-emitter configuration for three
different base currents and to determine §,, in the active
region.

{a)

Working formula or theory. 5
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26.

- 27.

14

(b) Circuit diagram; drawing and implementation. 3+3

(c) Data for cutput characteristic curves. 5x3
{d} Drawing of curves. Ix3
{e) Calculations of - 3
{f} Discussions. 2

To measure the voltage across the inductance, capacitance
and resistance of a series L-C-R sircuit for different
frequencies of the input a.c. voltage and hence to study
the variation of the inductive reactance and capacitive
reactance with frequency.

(a) Theory. S
(b) Circuit diagram. 2
{c) Data for Vg, V; and V. at least at eight different
frequencies. 18

1
(d) Drawing of Z,~f and Z - f graphs. 4+4

(e} Calculations : Determination of L and C from the

1 1
graphs. 2 by +2 2
{(f) Discussions. 2

To draw the resonance curve of a series L-C-R circuit and
hence to determine the Q factor of the circuit. L, C, R
and resistance of the induction coil to be supplied.)

(a) Theory. 5
(b) Circuit diagram. 2
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29.

30.

(c}) Data for resonance curve. (Data to be noted from

1 kHz to 10 kHz) 18

{dj Drawing of resonance curve. 7

(e) Calculations : Determination of Q factor both from

resonance curve and theoretical formula. 6

{f) Discussions. - 2
Group—C

Perform any one experiment.

(5 marks for writing the programme and
5 marks for running the programme = 10 marks)

Write down and run a Fortran Programme to print all
natural even numbers in between 1 and 99.

Write down and run a Fortran Programme to find the
maximum of the given set of numbers. ‘

308, 172, 961, 564, 992, 875, 125, 881, 266, 135, 889,
449, 746, 208, 796.

Write down and run a Fortran Programme to find
minimum of the set of numbers mentioned in question
no. 29.
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31.

32.

33.

34.

- II,

II1.

16

Write down and run a Fortran Programme to find the
range of the set of numbers mentioned in question no,
29.

Write down and run a Fortran Programme to find the

mean of the set of numbers mentioned in question no.
29

Write down and run a Fortran Programimne to find the sum
of the following series :

13+ 23+ 33+ + 1003,

Write down and run a Fortran Programme to find the area
of a circle given by the equation : x2 + y2 = 25.

Laboratory Note Book. 10

Viva Voce. 10
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NEW
Part-II 3-Tier
2015
PHYSICS

(General)
PAPER—III

- (PRACTICAL)

Full Marks : 100
Time : 6 Hours

The figures in the right-hand margin indicate full marks.
[ Instructions to the Examiners. ]

1. Each candidate has to perform one experiment from

Group—A, one from Group—B and one from Group—C.

2. An experiment may be multiplied not more than twice

and this repetition will be permissible if and only if

{Turn Over}



the number of students per day exceeds 14. A list showing
distribution of experiments among the students in each
day at a centre is to be submitted to the Head Examiner
in tabular form after completion of examination. Moreover,
a list of number of experiments performed by each
student in each group in a tabular form as per the
record of Laboratory Note Book is to be submitted to

the Head Examiner,

3. The programme of Practical Examination of each centre

is to be informed to the Head Examiner through letter.

4. The students should be asked to copy the question along

with the distribution of marks in their answer scripts.

5. At first, split up marks are to be recorded for each
experiment in each gfoup somewhere (the second cover
page or the place where the student will copy the question
along with the distribution of marks or anywhere
convenient to the examiner) inside the answer script.
Finally the marks should be recorded on the front cover

page of the answer script in the manner shown below :

Gr-A Gr-B Gr-C LNB V.V. Total

C/15/B.Sc./Part-1I{(3)/3T(N)/ Phy.{Prac.)/ 3(Inst.) {Continued)
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‘Examiners are requested to note down relevant data

inside the answer scripts and encircle those data with
red ink. For example, radii of the cylinder and the wire
and the time period of oscillation in the modulus of
rigidity experiment are to be noted beside the
corresponding tables and encircled with red ink.
Alternatively, Examiners may note down in a separate
sheet the relevant data and result‘experiment wise and

set wise.

Examined answer scripts and award lists may be sent in
separate sealed covers by Registered Parcel or better be

delivered by any messenger.

The experiments should be allotted to a student only from
the list of experiments he has performed during the
session in the class and recorded in the Laboratory Note
Book,

Laboratory Note Book should be kept in the custody of
the internal examiner or college authority till the

publication of the university resuit.
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10. Each page of an award list contains five parts. Tear off

the examiner's part only from each page.

Sudarshan Pal

Head Examiner

Communicating Address :

College : Physics Department,
Kharagpur College,
Kharagpur — 721 305
Phone : 03222-225166.

Residence : Hijli Co-op. Devlopment Society
Kharagpur — 721 306
Phone : 03222-278164.
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