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NEW
2018

Part II 3-Tier
PHYSICS
PAPER—II
(General)

Full Marks : 90

Time : 3 Hours -

The figures in the right-hand margin indicate full marks.

Candidates are required to give their answers in their

own words as far as practicable.

ijup——A
Answer any fwo questions. 2x15

1. {a) State Kirchoff’s laws in electricity with explanations.

(b) Calculate current through-the unbalanced Wheat-

stone bridge.

{Turn Quer)



()

@

(c}

(dl

A number of identical cell is connected both in series

and in parallel. When the current through the circuit

will be same ?

Why should the potentiometer-wire be lengthy ?
4+6+3+2

State Brewster’s law. Show that the reflected and
refracted rays make angle 90° if ray be incident at

angle of polarisation.
What is difference between O-ray and E-ray ?

State Brewster’s law in polarisation and hence défine

specific notation.

Calculate the thickness of a quarter waveplate when
refractive index for ordinary ray u, = 1.544, for
extraordinary ray «, = 1.553 and 4 = 6 x 107m,

(1+3)+2+(3+2)+4

CMmﬂamthechmgeafaninﬂanth1acﬁmntduﬂng
charging, containing capacitor and resistor in series

by a cell of emf E.
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(b) What is time constant ? Show the variations of charge

with various values of time constant.

'(c) Calculate the energy stored in the cépacitor is %CEQ

where E is the emf. 5+(2+3)+5

4 {a) State Biot-Savort’s law. Calculate the magnetic flux

density at the centre of a infinite long solenoid.

| (b) Calculate force between the current carrying conduc-’

tor separated by d in parallel. Hence define ampere.

(c) A wire is bent into a regular hexagon with sides a
metre each. If I, amp current passes through it

calculate magnetic field at its centre. _
(2+5)+4+4

Group—B

Answer any five questions. 5x8

5. (a) Cailculate the capacitance of a parallel plate capacitor

separation by distance d.

(b} Calculate the energy required to charge a capacitor(c)

to voltage v is %cvz. 4+4
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{b)

(b)

State and prove the Gauss law in electrostatics.

Calculate 'the field at a point near of a infinite plane
charge sheet. 4+4
Calculate the ratio of rms and average value of voltage

In a ac circuit.

Calculate the instantaneous current in a series L-R
circuit connected to an ac emf E = Egsinwt.
444

Discuss the condition of sustained interference.

Explain how the energy conservation law is valid for

interference.

What is coherent source ? 3+3+42

Differentiate between convex lens and zone plate.

Discuss diffraction in a plane transmission grating,

3+5
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A

10. {a} Discuss the use of P-N junction diode as full wave
rectifier.
{b) Draw the energy band diagram of a P-N junction
 dioda. 5+3
‘ r . . . .y . =
11. (a} What is space lattice ? What is Miiler indices ?
(b} Derive Bragg’s eguation.
{c) Discuss the demerit of Bohr’s theory.
[114.1 1&}4.71.3
o a R
12. (a) Calculate the maximum and minimum wavelength in
Balmer series where Ry = 109737 om™!
{b}) Discuss the energy loss in a transformer. $i4
Group—C
Answer aing flve questons, ox4
13. Why NAND gai is called universal ? 4
14. WwWhar is puclear foree ¢ Explain it <
CAIR/R, So. FE I 3IN/PHSBG 2 jiwen Orer)



15. (a} Convert {27.125);, into Binary.

{b) Convert Binary 100101.10 into decimal

16, Draw energy band disgram of p and n-tvpe semiconduc-

tor. 2+2

17, What is self-inductane ? What 13 non-inductive winding ?

2+2

13. Explain the dissipation of energy in Hysteresis. 4

19. Calecuiale the electrifield due to a electric dipole at point

Fir, 8, o). 4

20. sSkoteh the lmes of force for a straight conductor and

circular conductor. 2+2
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<

1. Experiments :
; >

Group—A
(Marks : 35)

Perform any one experiment.

1. To determine the moment of inertia of a heavy cylinder
(solid) about an axis of symmetry perpendicular to its axis
and passing through its centre of gravity. (Mass of the

cylinder is to be supplied.)

(Tum‘ Qver)



(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

{c) Measurement of the time period of oscillation of the
cradle alone, cradle with known cylinder and cradle
with experimental cylinder. (readings to be taken at

least 3 times for 20 oscillations for each case.}) 4+4+4
(d) Calculations. _ _ 6

(e) Precautions. 3

2. To determine the modulus of rigidity of material in the
form of cylindrical wire by dynamical method. (mass of

the heauvy metallic oscillator will be supplied at the venuz.)

o

{a) Theory and Working formula. o R

&

(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

- C/18/B.8c./Part-11{G)/3T(N)/Phy.(Prac.}/3 {Continued)



(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

(e} Time period of oscillations of cylinder. (readings to be

taken at least 3 times for minimum 20 oscillations.}

6
(fl Calculations. - B
(g) Precautions. | 3

3. To 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

(1) 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.
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Least count has to be determined. (at least 5 sets of

readings to be taken in each case.) 3+2

(fy 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+8

(g) Drawing of load—'clepression curve. [mention small

scale division in both the axis with proper unit.) 3
(h) Calculations. 4

(i) Precautions. 3

4. To 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 scalé'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 readings should be considered for

confirmation of steady temperature.) 12

(d) Distance between the mirror and the scale. (using
thread and metre scale) [If 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. To determine the coefficient of viscosity of water by its
flow through a capillery 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) h vs. V graph. 3
(d) Calculations. ‘ 3
{e) Precautions. 3

6. 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) Theory and Working formula. ' 4+2
(b) Circuit diagram. _ 3
(c) Data for galvanometer resistance. 12

(at least 3 different values aof shunt reststanéd. )

C/18/B.Sc. /Part-11(G)/3T(N)/Phy.(Prac.}/3 (Turn Over)



(d) Making a table for figure of merit from {c) 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 metre, then use 2 metre scales.)

2
(f) Calculations. 5
{g} Precautions. 3

7. To 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) Circuit diagram. 2

(c} Data for measurement of resistance per unit length (p).

{at least 5 sets of readings.) 10

(d) Data for determination of the value of unknown

resistance. (at least 5 sets of readings.) 10
{e) Calculations. 4
{fi Precautions. | : 3
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8. To determine the e.m.f. of a cell by using a milliammeter

and a potentiometer.

(Resistance of the potentiometer wire to be supplied.)
(a) Theory and Working formula. 4+2
(b) Circuit diagram. 3

(c} Data for measurement of e.m.f. {at least 5 sets of

null point readings.) 20
{(d) Calculations. 3
(,e) Precautions. 3

9. 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.)
(a) Theory and Working formula. - 4+2
{b} Circuit diagram. 3

(c) Data for measurement of current.

(at least 5 sets of null point readings) 20
{d) Calculations. , 3
{e) Precautions. 3
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10. To draw I-V, i.e. current-voltage characteristics of i) a

simple resistor, (ii) a p-n junction diode in forward 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
(b) Circuit diagram. ' 3
{c) Record of data for current-voltage characteristics of

(d)

(e)

the resistor and the diode. 3+7

Drawing of [-V curves for both diode and resistor at

the same graph paper. 3+3
Determination of r,. (dynamic resistance of diode] at

three distinct points from the graph. 3

1
Drawing of r . vs. Egraph and R (for resistor) vs.

1
i graph at same graph paper. 2+2

Conclusions. 3
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Group—B
(Marks : 45)

Perform any one experiment.

1t T_‘Io 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.
2z

fc) Data for focal length of convex lens. 3x5

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

(d) Data for focal length of the combined lens. ' 3x5

{at least 3 sets of readings to be taken.)

‘(e) Calculations (focal length of convex lens, combined

lens and concave lens}. ' - 2+2+1

~{f} Precautions. , 2

12. To determine the refractive index of (1) Material of the lens,
{ii) a given wettable liquid by using a plane mirror and

a convex lens.

(a) Theory and Working formula for both the cases.
Ix2+1x2

C/18/B.Sc./Part-1l{G)/3T(N)/Phy.(Prac.)/3 " (Turm Qver)



13.

10

{(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. ' 1
(d) Data for focal length of the convex lens. (af least
3 sets.) , 6
(e) Data for the focal length of lens combination formed
with the same convex lens and the given wettable
liguid. (at least 3 sets.) 9
(i Data for radius of curvature of that surface of the lens
which is in contact with. the mirror, 6
{g) Calculations for refractive index of material of lens
and wettable liquid. 5+5
(h} Conclusions. ; 3

To determine the refractive index of the material of a thick

prismn by a spectrometer. Use both the Vernier scales

attached to the circular scale.

{a) Theory and Working formula. 4+72
(b} Determination of Vernier constant. 3
(c) Data for the angle of the prism. 15

{at least 3 sets of readings)

C/18/B.Sc. /Part-1[{G)/3T{N)/ Phy.(Prac.}/ 3 (Continued)
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(d) Data for the angle of minimum deviation using

‘one colour only. {at least 3 sets of readings) 15
(¢} Calculations. ' 4

(f) . Discussions. 2

14. To determine the horizontal component of the earth’s

magnetic field by magnetometer.
(a)‘ Theory and Working formula. : 4+2

(b) Measurement of length and breadth of the bar magnet
" by slide callipers. {V.C. to be determined.) 2+2+1
{c) Measurement of mass of the bar magnet. 5

(at least 3 readings.)

(d) 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 needle and for both ends of the pointer).

(e) Determination of the time period of oscillations. 3% 3

(3 observations and for each observation minimum

20 oscillations are to be 'taken.}
{f) Calculations. 5

{g) Precautions. 3
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15. To 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 least count of

the microscope. 2
(c) Focussing of Newton’s rings. 5

(d} Data for diameter of Newton’s ring,

{at least six sets of readings.) 4%6
(e} Calculations. 4.
{fy Precautions. 4

16. To study the load regulation of a bridge rectifier (i) without

filter, (i) with capacitor filter.
(&) Theory and Working formula. 4+2
{b) Circuit diagram ; drawing and implementation, 3+3

(c} Data for [,-V| characteristics without using filter,

10

(d) Data for I;-V} characteristics with using capacitor
filter. _ 10
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13

(¢) Drawing of graph for both the cases in the same
graph. 3+3

{fi Calculations for percentage regulation of load voltage
at a particular load current without filter and with
filter. 2+2

(g) Precautions. : 3

17. To study the forward and reverse bias characteristics of
. a zener diode and determination of dynamic resistance

before and after t-)reakdown‘
{a) Theory and Working formula. 4+2

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

() Circuit implementation for both forward and reverse

bias, as the case may be. 2+2
(d) Calculation of limiting resistance R_. 2
((:3) Data for forward characteristic curve. 8
{fi) Data for reverse charactetistic curve. , 8

(g} Drawing of graph for both the cases in the same graph
paper. 3+3

(h) Calculation of a.c. resistance before and after

breakdown, from graph. 2+2

(i} Precautions. : ‘ 3
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18. To study the load regulation characteristics of the zener

diode in reverse bias mode.

(a) Theory and Working formula. 4+2
(:D] Circuit diagram. 3
{c) Calculation of limiting resistance Rg. 2
(d) Circuit tmplementation. 3
(e) Data for load regulation characteristics. 20
() Drawing of graph. 3

(g) Calculation of percentage load regulation from graph.
5

(h} Precautions. 3

19. To draw the output characteristic curves of a transistor
in common-emitter configuration for three different base

currents and to determine #,. in the active region.

(a) Theory and Working formula. 4+2
(b} Circuit diagram. - 4
(¢} Circuit implementation. 4
{d) Data for output characteristic curves. 5x3
(e} Drawing of curves. 3x3
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(fjy Calculations of a.c current gain, 8. 4

(g) Precautions. 3

20. To study the operation of two input ‘OR’ and ‘AND’ gates

using diode logic and NOT’ gate using transistor.
{a) Truth table of OR, AND and NOT gate. 2%x3
(b} 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

(d) Construction of NOT gate using transistor to verify
the truth table. 8

(e) Calculation of forward resistance of diode from ‘OR’

gate circuit after measuring 1/P and O/P voltage.

6

{f) Precautions. 3

II. Laboratory Note Book. 10
11I. Viva Voce. 10
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