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Fig. 9: Rheostat

Rheostat consists of a non conducting hollow cylinder on which
wire is wound. There are three points for making connections
(Fig. 9). Two points are the end points of the wire and third point
is connected to a sliding key. The rheostat can be used as a fixed
resistance, variable resistance and as a potential divider.

(1) As a fixed resistance: Connect the lower points 7, and T
to the outer circuit. (Fig. 10).

(2) As a variable resistance: Connect first lower point and
the top point to the outer circuit (Fig. 11).

(3) As a potential divider: Connect the two lower points to a
battery and first lower point and the top point to the outer
circuit where we require a variable potential (Fig. 12).

To outer eircuit

Fig. 10: Rheostat as a constant resistance

Ts

o
|

T, T,

To outer circuit

Fig. 11: Rheostat as a variable resistance
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Q18:

Ans.

Q19:

Q20:

Q21:

S The interference is of two kinds. Actually these are the methods

to create coherent sources.

(i) Division of amplitude: In this type of interference the
coherent sources are created by dividing the amplitude by
method of reflection and refraction. Examples are
Interference in thin films, Newton’s rings etec

(ii) Division of wave front: In this type of interference the coherent
sources are created by dividing the wavefront. Examples are
Young’s double slit experiment, Biprism, Lloyd mirrors ete.

How is the Newton’s rings pattern observed in transmitted
light?
Newton’s rings in transmitted light is complementary to that of

reflected case. The centre of the Newton’s rings in transmitted

case is bright whereas centre is dark in the reflected case (Figs.
2.4 & 2.5).

How can refractive index of a liquid be calculated with
help of Newton’s rings?

First the experiment is performed for air film and the average
value of (D, , — D3),.. . for air film is calculated. Now introduce

liquid between lens and glass plate and the same experiment is
( IQ = |2 )
performed and the average value — "*7? " liquid film for liquid

film is calculated. The refractive index of the liquid is given by

9 2
e (Dn +p D” ]mr film
= 2 D)
(Dn-e pLE Dﬂ )liqm'rf film

Why microscope is used in this experiment and not the
telescope?

The fringes are formed near the air film not at infinity so to see
the fringes we require a microscope and not a telescope.

What are fringes of equal thickness and fringes of equal
inclination?

The fringes formed by the loci of equal thickness of the film, are
called fringes of equal thickness. Newton’s rings, wedge shaped
film, Michelson interferometer fringes with inclined mirrors are
the examples of such type of fringes.

The fringes formed by the loci of equal inclination (path difference
1s proportional to the angle of inclination), are called fringes of

Scanned with CamScanner



Scanned with CamScanner



Scanned with CamScanner



oy f capacitor with direct current is g tEar e
g;;{g:;ﬁof; ;‘_e.pthe current .flows for a short Pel'iOdat?ﬁiE:
ird pﬁcitor is fully charged: But in alternating current the Curren
flows in the capacitor continuously. The flow of current in capacity; |
can be understood by the concept of displacement current propogeq
by Max well. . :

During charging/discharging why we get saturation curye,
The voltage reaches to its maximum value then saturation i
achieved, and no current flows any further.

Explain working of voltmeter/ammeter.

Voltmeter/ammeter is basically galvanometer. Galvanometer
consists of a coil fixed between the two poles pieces. When current
is passed through the coil it 1s rotated and a pointer is attached
with it. The pointer will show the deflection when current is passed

through the galvanometer.

What is time constant?
Time constant (or relaxation time) is defined as the time in

.Qag
Ans.
Ans.

X

1
which the voltage reaches to (1 - 3 ) or 0.632 times the maximum

value of voltage during charging. Time constant is also defined

W . . 1 .
as the time in which the voltage decays to — or 0.368 times the
e

maximum value of voltage during discharging.
2:; it .is role of capacitor in ac and in de circuits?
r i:::;ﬁ;?ﬁ;;: o g ent current flows in the circuit containing
~_ continuously ase: ca}:: circuit with capacitor, the current flows
Q7 How can you slow dangmg its dlrect.;lon alternatively. T
Ans. The time constant is own the charging rate of the capacitor
t given by the formula r=RC. To increase the

ime constant ;
_ Valueof res?z;i;: g 0 down the charging we can increase the
~ What €€ or capacitance,

A el ; . h"u'
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Viva-Voce

QL Whnt.do you mean by dispersive power ? Define it
Ans. The dispersive power of a material is its ability to disperse the various components

tthe incident light. For any two colours, it i : : .
f—.}gd@iaﬁnn, o 1t 1s defined as the ratio of angular dispersion to the

| 0= 5~ 8,
. 8,

Q. 2. On what factors, the dispersive power depends ?

Ans. It depends upon (i) material, and (ii) wavelength of colours.

Q. 3. Out of the prism of flint and crown glasses, which one will you prefer to use?

Ans. We shall prefer a prism of flint glass because it gives greater dispersion.

Q. 4. What is a normal spectrum ?

Ans. A spectrum in which angular separation between two wavelengths is directly
poportional to difference of the wavelengths is called a normal spectrum.

Q. 5. Do you think tnat a prismatic spectrum is a normal one ?

Ans. No.

Q. 6. Can you find out the dispersive power of a prism with sodium light ?

‘ Ans. No. This is a monochromatic source of light.

Q. 7. How many types of spectra you know ?

Ans, There are two main types of spectra (i) emission spect:
Q. 8. What type of spectra do you expect to get from (i)
""'P (ii) sun light (iii) mercury lamp ?

Ans. (i) continuous spectrum, (ii) band spectrum,

Q. 9. How do you classify emission spectrum ? ¢ |

Ans. (i) Continuous spectrum, given by a candle or elec'gnc 1 - tate

&i) Band spectrum, given by elements of compound in molecuiar SLaze.

i) Line spectrum, given by sodium or mercury spectrum.

Wha i 2
- Qo is di -n a telescope and a microscope J
A 18 'lblesmtp;s i: :g:? t:‘;ebf;:zagniﬁed image of a distinct object. Its objective has large

: i th ified image of very near
® and large focal-length. The microscope 15 used to see the magm

S objective has small focal-length .an{i.:npenftagiemreen microscope and telescope ?

- With i ou diffe _ ;
- The otl’};‘:ctti?rzcgffn ij:;:cgpe has small aperture while the telescope has a large

What is that which you are adjusting it focussing the collimator and

R rallel ruys | : .+ nce between collimating lens and slit while
e of muilfmmr’ e ad]mtmuthe dv;u::; from the Objecti.ve- lens is ad]usted L
: ;ﬂ#‘ﬁ:f between s, wohen both the adjustments are complete?

tra and (ii) absorption spectra.
an incandescent filament

and (iii) line spectrum.

Sl
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sists of similar s in case
] with the help of rack and pinion.

the Tocus of the eyepiec. The telescope can be clamp
and can be moved slightly by tangent screw. m .

= mn‘fn scale and when it rotates, the graduated scale rotates with
of telescope is adjusted by two screws provided at the lower surface.

Betore using the spectrometer, the following adjustments must be made. -
(@) The axis of the telescope and that of the collimator must intersect the
principal vertical axis of rotation of the telescope.
~ This adjustment is done by the manufacturer and can only be tested in the laboratory.
n1s purpose a pin is mounted vertically in the centre of prism table and observing its
- in the telescope tube without eyepiece and for a wide slit in the collimator. If the image app
~ in the middle, then the adjustment is perfect otherwise the image is made in the centre by
using the screws supporting the telescope and collimator till the pin appears in the middle,
(b) Prism table should be levelled.
(i) The prism table is levelled with the help of three screws supporting the prism table. A
spirit level is placed along a line joining the screws and the two screws are moved till the air
~ bubble appears in the middle. Now place the |
spirit level along a line perpendicular to the
~ previous line and adjust the third screw such PRISM TABLE

that again the air bubble appears in the middle. iR
Here one thing should be remembered that the |P
first two screws should not be touched this time.

(o)

COLLIMATOR

- The prism table is now levelled. TELESCOPE

E (ii) The second method (which is generally :

. used in optical levelling of the prism table) : In ®)
~ this method the prism is placed on the prism Fig. (2)

‘table with its refracting edge at the centre of the
prism table and one of its polished surface perpendicular to the line joining the two levelli
 serews Pand Q as shown in fig. (2)a. T

ey - N

w rotate the prism table in such a way that refracting edges AB and AC face tow:

ollin .- ﬂ'ﬂdﬁ@t falling on the prism is usually reflected on both the sides gg
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pectrum, The proces of foussing the colimg

nator and telescope are no
. nd telescope are now ind'ivia-iiallfy.iset' for parall alleltavs it R

fe lent-ofthe angle of POl . 3
term ;; the least count o% th:fSptg;rl;E::; -
ce the prism on the prism oy y
angle A fowards  the mll;imamrta:ﬁ g FROM COLLIMATOR
edge A at the centre as shown in the ﬁ'ﬂrl -
some of the light falling on each faceg.\xfg}.l ~
and can be received with the help of the telesc =
ay qjhe telescope is moved to one side to receive 01;1;1&
lected from the face AB and the crosswires ars

on the image of the slit. The reading of the two

are taken.
The telescope is moved in other side to receive the
ected from the face AC and again the crosswires are

focuss »d on the image of the slit. The readings of two verniers are noted.
- .!;'.I,fhe angle through which the telescope is moved or the difference in the two positioné-
le A of the prism. Therefore, half of this angle gives the refracting

of the prism.
~ (B) Measurem
i) Place the pris
lls on one of the po
 this position the spectrum
) The spectrum is seen
jon position for a partic
ot up telescope at a particular colour
lescope should be moved in such way
on will come where the spectral line rece
f the table is continued in the same direction. T
ns to recede 1n opposite direction 18 the minimum dev
eadings of two verniers.
Remove the prism ta
tly through telescope
gs of two verniers.
 The difference in minimum de

um deviation for that colour. e
e same procedure iS repeated 10 ghimT

deviation :
h the centre of the prism table and light
after refraction.

ent of the angle of minimum
m so that its centre coincides wit
lished faces and emerges out of the other polished face,
of light 18 obtained.
through the telescope and the telescope is adjusted

ular colour (wavelength) in the following way :
and rotate the prism table in one direction, of course

to keep the spectral line in view. By doing so a
de in the opposite direction although the rotation
The particular position where the spectral line
;ation position for that colour. Note

he collimator. See the
| crosswire. Note the

for minimum

ble and bring the telescope in the line oi: t
and coincide the image of slit with vertica

direct slit position gives the angle |

yiation position and

gles of minimum deviation for other

I

s o one division (-;f_tl.le main scale ==0550 deg.
umber of vernier divisions - 0-5/30 = 1 minute
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