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1. Determination of acceleration due to gravity by using Bar pendulum.

2. Study of resonance using sonometer for unknown frequency.

3. To draw the characteristics of a bipolar junction transistor.

4. To determine the rigidity modulus of the material of a wire by using Barton's apparatus. 

5. Determination of wavelength of monochromatic light with the help of Newton's ring apparatus.

6. Determination of grating element of a diffraction grating using spectrometer.

7. Study of RLC Circuit.

8. Determination of surface tension of water by capillary rise method.

9. To determine e/m ratio.

10. Magnetic field measurement from Helmholtz coil.
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BAR  PENDULUM

Expt. No. 01           Date:

Aim of the experiment:

 To determine the acceleration due to gravity (g) by using a Bar pendulum.  

Apparatus Required:

(I) Bar Pendulum

(ii) knife-edge  with a platform

(iii) sprit level

(iv) precision stop watch

(v) Meter scale

Theory:

 A simple pendulum consists of a small body called a “bob” (usually as 

here)  attached to the end of a string the length of which is great compared with 

the dimensions of the bob and the mass of which is negligible in comparison 

with that of the bob. Under these conditions the mass of the bob may be 

regarded as concentrated at its center of gravity, and the length of the pendulum 

is the distance of this point from the axis of suspension. When the dimensions 

of the suspended body are not negligible in comparison with the distance from 

the axis of suspension to the center of gravity, the pendulum is called a 

compound, or physical pendulum mounted upon a horizontal axis so as to 

vibrate under the force of gravity.

 In Fig.1 a body of irregular shape is pivoted about a horizontal 

frictionless axis  through P and is displaced from its equilibrium position by an 

angle . In the equilibrium position the center of gravity G of the body is �

vertically below P. The distance GP is l and the mass of the body is m.

The restoring torque for an angular displacement  is�
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Description of the apparatus:

 The bar pendulum consists of a metallic bar of  one meter long. A series of circular holes each of 

approximately 5 mm in diameter are made along the length of the bar. The bar is suspended from a horizontal 

knife-edge passing through any of the holes (Fig. 2). The knife edge, in turn, is fixed in a platform provided with 

the screws. By adjusting the rear screw the platform can be made horizontal.

Procedure:

 (i) Suspend the bar using the knife edge of the hook through a hole nearest to one end of the bar.
0 (ii) Allow the bar to oscillate in a vertical plane with small amplitude (with in 4  of arc).

 (iii) Note the time for 20 oscillations by a precision stop-watch. Make this observation three times and 

find the mean time t for 20 oscillations. Determine the time period T.

 (iv) Measure the distanced of the axis of the suspension, i.e. the hole from one of the edges of the bar 

by a meter scale.

 (v) Repeat operation (i) to (iv) for the other holes till C. G. of the bar is approached where the time 

period becomes very large.

 (vi) Invert the bar and repeat operations (i) to (v) for each hole starting from the top most.

 (vii) Draw a graph with the distance of the holes as abscissa and the time period T as ordinate.

The nature of graph will be as shown in Fig.3.

 Draw the horizontal line ABCDE parallel to the X-axis. Here A, B, D and E represent the point of 

intersections of the line with the curves. Note that the curves are symmetrical about a vertical line which meets 

the X-axis at the point G, which gives the position of the C.G. of the bar. This vertical line intersects with the line 

ABCDE at C. Determine the length AD and BE and find the length L of the equivalent simple pendulum from

 Find also the time period T corresponding to the line ABCDE and then compute the value of g. Draw 

several horizontal lines parallel to X-axis and adopting the above procedure find the value of g for each 

horizontal line. Calculate the mean value of g.

 Alternatively, for each horizontal line obtain the values of L and T and draw a graph with T2 as abscissa 

and L as ordinate. The graph would be a straight line. By taking a convenient point on the graph, g may be 

calculated.
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aûeþ ù_Šêfcþ

_eúlYe CùŸgý - aûe ù_Šêfcþ aýajûe Keò _é[ôaúe cû¤ûchðY R^òZ ZßeY (g) e cìfý
^òeì_Y Keòaûö

@ûagýKúd C_KeY -
1. GK aûeþ ù_Šêfcþ
2. ềUû [ôaû Käûµ
3. GK còUe ùÄfþ
4. icd cû_K NWÿò
5. 2Uò ZúÐ ]ûe

iò¡û« - aûe ù_Šêfcþ GK KVòY ]ûZa \Š ~ûjû GK @¦òZ @l ijòZ ù\ûk^ Kùeö
Gjûe @a]ô ‘T’ Gaõ ^òf´^ _G<e \ìeZû ‘L’ e iµKð ^òcÜùe \ò@û~ûAQò -

_âùdûM _âKòâdû -
1. aûeþ ù_Šêfcþùe bò̂ Ü bò̂ Ü ̂ òf´^ _G< ̂ ò‰ð̂  Keòaû (@[ðûZþ, bò̂ Ü \ìeZûùe Käûµ Keòaû)ö
2. _âùZýK ^òf´^ _G<ùe 10Uò ù\ûk^ _ûAñ 2 [e ùfLûGñ icd cû_ Keòaû ö
3. Gjû _ùe 10Uò ù\ûk^e jûeûjûeò icd ̂ ò¡ðûeY Keò GK ù\ûk^ _ûAñ @a]ô ‘T’ aûjûe

Keòaûö
4. ‘L’ I ‘T’ e _âùZýK cû^Kê ~[ûKâùc X @l I Y @lùe iÚû_^ Keò Mâû þ̀ @u^ Keòaû

Gaõ T I L e cìfý ̂ òeì_Y Keò C_ùe \ò@û~ûA[ôaû iìZâùe iÚû_^ Keò ‘g’ e cìfý ̂ òeì_Y
Keòaûö

2
24

T
Lg 
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ù\ûk^e
@a]ô ‘T’
ùiùKŠùejûeûjûeò

icd ‘t’

KâcòK ^õ. Qò\â iõLýû cû¤ûKhðY aò¦ê
I QòZâ c¤ùe
\ìeZû ‘ ’

10 Uò ù\ûk^ _ûAñ icd
 ‘t’ ùiùKŠùe

t2t1

MY^û (Calculation) -
Mâû`eê ‘L’ I ‘T’ e cû^ ^ò¡ûðeY Keò

gZKWÿû bêf - 2
24

T
Lg   ùe iÚû_^ Keò cìfý ^òeì_Y Keö

C_iõjûe (Result and Interpretation) -
C_ùeûq _eúlûeê @ûù¸ C_^òZ ùjfê ù~ _é[ôaúe
cû¤ûKhðY R^úZ ZßeY __________ Gm/Sec2

@ûiê@Qòö ù~Cñ[ôùe gZKWÿû _____ % ZîUò ejòQòö
iZKðZû -

1. aûeþ ù_Šêfcþe ù\ûk^Kê Lêaþ @kÝ ùKûYùe (4O) c¤ùe iúcòZ Keòaû CPòZþö
2. @¦òZ @lKê VòKþ bûùa ^òeì_Y Keòaû CPòZþö
3. ù\ûk^ @a]ô ^òeì_Y Keòaû ùaùk icd cû_K NWÿòe VòKþ eìù_ aýajûe Keòaû CPòZþö

= _______ cm
2

BEADL 


T = _____ Sec

ù\ûk^ iûeYú -
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aûeþ ù_Šêfcþ

_eúlûeþ cêfþ Cù\ýg - MêùU aûe ù_Šêfcþ ù^AKeò _é[ôaúe cû¤ûKhðY R^òZ ZßeY (g)e cìfý
aûjûeþ Keþcûö

\eKûeú Rò̂ òhþ fûMþaû -
1. MêùU aûeþ ù_Šêfcþ
2. KYþjû [ôaû ùKäµ
3. còUe ùÄfþ
4. icd cû_Kþ NWÿò
5. 2Uû ]ûe [ôaû KñUû

iìZâ - aûe ù_Šêfcþ MêùU eòRòWÿ aWÿò @ûGö Zûe ùceêUû Zûeþ aWÿò bòZùe [ôiòö
_é[ôaúe cû¤ûKhðY gqò fûMòeþ ùjC[ôaûe ZßeYe iìZâ ùjfû

ù~^Vûù^ ‘L’ ùjfû equivalent length
@ûCeþ  ‘T’ ùjfû [eþ Sêfê[ôaû icd

Keaûe ZeòKû -
1. aûeþ ù_ŠêfcþùK ùKäµ[ô SêfC^þö
2. _ùjfû KYþjû^ê eLê̂ þ ù~ ùi KYþjû aûeþ ù_Šêfcþe cSò̂ ê 45 ùicò \ìùe [ôaûö
3. aûeþ ù_ŠêfcþùK Zûeþ iÚòe @aiÚûe UòùK jùfA ù\C^þö
4. 10 [e Sêfþùf ùKùZ icò@û fûMþaû ù~ icd cû_Kþ NWÿò̂ ê ù\LôKeò ùUaêfþ[ô ùfLê̂ þö
5. Zûeþ CZûeê aûeþ ù_ŠêfþùK CfþUû ]ûWÿòe _ùjfû KYþjû^ê SêfC^þ ù~«û cSò̂ ê @ûe @ûùWÿ

45 ùicò \ìe ùjaû @ûC ZûjûùK 10 [e SêfC^þö ùKùZ icò@û fûMþfû ù~ icò@û cû_Kþ
NWÿò ù\LôKeò ùUaêfþ[ô ùfLê̂ þö

6. 2 ^ê 5 ^ceþ ~ûKeþ KûcþùK 40, 35, 30, 25, 20, 15, 10, 5 ùi.cò. \ìe,
ùfLû KYjû^ê eLôKeò 10 [e ùfLû Sêfaûeþ icò@ûUû icò@û cû_Kþ NWÿò ù\LôKeò ùUaêfþ[ô
ùfLê̂ þö A aò]ôUû ùceêe \êjò `ûfe @fM @fM KYþjû fûMò _âùdûM Keê̂ þö

7. @fMþû @fMû \ìeZû fûMò icò@û còfòMfû _ùe Mâû þ̀ MêùU KûUê̂ þ ù~^þZûKò Mâû þ̀e X-axis
^ê \ìeZû ùK ù^C^þ @ûC Y-axis ^ê icò@ûùK ù^C^þö

8. Mâû þ̀̂ ê L @ûC T aûjûeþ Keò C_ùe \ò@û~ûA[ôaû iìZâ[ô ùabûeþ Keò cû¤ûKhðY fûMò
ùjC[ôaû ZßeYùK aûjûeþ Keê̂ þö

2
24

T
Lg 
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ù\ûk^e
@a]ô ‘T’
ùiùKŠùejûeûjûeò

icd ‘t’

KâcòK ^õ. KYþjû
iõLýû

cû¤ûKhðY aò¦ê
I KYþjû bòZùe

\ìeZû ‘ ’

10 Uò ù\ûk^ fûMò icò@û
 ‘t’ ùiùKŠ[ô

t2t1

jòiûaþ (Calculation) -

`fû`f (Result and Interpretation) -
A _eúlû^ê _é[ôaúe cû¤ûKhðY fûMò ùjC[ôaûeþ ZßeYe cêfþUû _____ ùicò/(ùiùKŠ)2 ~ûjûe
gZKWÿû bêfþ ____ % @ûGö

RMò eùjcû -
1. aûeþ ù_ŠêfcþùK Kùf ùKf Sêfûa ù~^þZû Kò (4O) bòZùe eùjaûö
2. icd cû_Kþ NWÿò VòKþ Keò Pfûaö
3. aûeþ ù_ŠêfcþùK ùKäµ^ê VòKþ ùi fMûaö

iûeYú - Sêf^þe icò@û

Mâû`^ê AD = _____ ùicò,  BE = _____ùicò, L = = ùicò

gZKWÿû bêf =  %100
980

980


g

T = _____ùiùKŠ,   = _____ ùicò/(ùiùKŠ)2
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Procedure:

1. Assemble the setup by tieing the wire at its one end which is fixed and other end passes over 

pulley and carries a hanger of weights.

2. Mount the L-clamp of the coil with the screws of sonometer base at a distance 2-3mm above 

the wire.

3. The core of the electromagnet should be lies at the centre of the coil.

4. Now connect the mains cord between the mains and sonometer.

5. Take two patch cords from the accessory box and connect the 6 Volt AC supply from 

sonometer to the coil with polarity.

6. Now hang the weight of 500 grams to the hanger connected with one end of the steel wire.

7. Switch on the AC Supply.

8. Now adjust two knife edges near and far to each other so that you get some vibrations I the 

wire. Then slowly adjust both knife edges for maximum vibration in the wire.

9. Note the length  of wire between two knife edges by given meter scale. Also note load (w) in 

kg.

10.Now increase load by 500 grams and again get the position of maximum vibration by 

adjusting the knife edges. Then note the length  of wire between two knife edges.

11.Repeat the above procedure by increasing the load by 500 grams in each step and take reading 

of  for maximum vibration for all the given loads.

12. Similarly repeat he procedure to measure the length between two knife edges for decreasing load by 

removing 500 grams in each step from the hanger.

13. Find the mean length for different loads to calculate the value of n in Hz.

_âùdûMgûkû ^òùŸðgòKû / _âùdûMgûkû ^òùŸðgòKû / 

13



Procedure:

1. Assemble the setup by tieing the wire at its one end which is fixed and other end passes over 

pulley and carries a hanger of weights.

2. Mount the L-clamp of the coil with the screws of sonometer base at a distance 2-3mm above 

the wire.

3. The core of the electromagnet should be lies at the centre of the coil.

4. Now connect the mains cord between the mains and sonometer.

5. Take two patch cords from the accessory box and connect the 6 Volt AC supply from 

sonometer to the coil with polarity.

6. Now hang the weight of 500 grams to the hanger connected with one end of the steel wire.

7. Switch on the AC Supply.

8. Now adjust two knife edges near and far to each other so that you get some vibrations I the 

wire. Then slowly adjust both knife edges for maximum vibration in the wire.

9. Note the length  of wire between two knife edges by given meter scale. Also note load (w) in 

kg.

10.Now increase load by 500 grams and again get the position of maximum vibration by 

adjusting the knife edges. Then note the length  of wire between two knife edges.

11.Repeat the above procedure by increasing the load by 500 grams in each step and take reading 

of  for maximum vibration for all the given loads.

12. Similarly repeat he procedure to measure the length between two knife edges for decreasing load by 

removing 500 grams in each step from the hanger.

13. Find the mean length for different loads to calculate the value of n in Hz.

_âùdûMgûkû ^òùŸðgòKû / _âùdûMgûkû ^òùŸðgòKû / 

14



_âùdûMgûkû ^òùŸðgòKû / _âùdûMgûkû ^òùŸðgòKû / 

15



_âùdûMgûkû ^òùŸðgòKû / _âùdûMgûkû ^òùŸðgòKû / 

16



ùiûù^ûcòUe

_eúlYe CùŸgý - aò\êýZ ùiûù^ûcòUe aýajûe Keò AC mains e ZûewòKZû (frequency)
^ò‰ð̂  Keòaûö

@ûagýKúd C_KeY -
1. aò\êýZþ ùiûù^ûcòUe
2. 500 Mâûc aògòÁ Qò\â [ôaû IR^
3. jýûwe (Sêf«û \Š)
4. AC source

iò¡û« - GK AC mains e ZûewòKZûKê ^ò‰ðd Keòaû _ûAñ @ûù¸ ^òcÜ fòLôZ iìZâ aýajûe Keòaû

ù~CñVûùe f = AC mains e ZûewòKZû (frequency)
n = ùiûù^ûcòUee _âûKéZòK ZûewòKZû
Hz = ZûewòKZû (frequency)e GKK

iû]ûeYZü ùiûù^ûcòUe _âûKéZòK ZûewòKZûKê @ûù¸ ̂ òcÜfòLôZ iìZâ \ßûeû ̂ òeì_Y Keò[ûC -

ù~CñVûùe m = Zûee fò̂ òd^ N^Zû (mass per unit length)
T = Zûeùe \ò@û~ûA[ôaû ùU^þi^þ
 = Zûee @^ê̂ û\òZ f´ (Resonant length of the string)

_âùdûM _âKòâdû -
1. aò\êýZ ùiûù^ûcòUeùe GK Zûe iõù~ûM Keòaû ~ûjûe GK _ûgßð iÚòe [ôa Gaõ @^ý

_ûgßðùe pulley cû¤cùe jýûwe \ßûeû KòQò IR^ eLôaûö
2. L Käûµe KêŠkúKê screw cû¤cùe ùiûù^ûcòUee bìcòVûeê 2 eê 3 còfòcòUe CyZûùe

eLôaûö
3. aò\êýZþ Pế Ke ùK¦âKê KêŠkúe c¤ bûMùe eLôaûö
4. AC mains e cêLý ZûeKê Sonometer ijòZ iõù~ûM Keòaûö
5. 500 Mâûc aògòÁ IR^Kê _â\© jýûweùe SêfûAaûö
6. AC ùiâûZe iêAPþKê ‘ON’ Keòaûö

Hznf
2



M
T

l
n

2
1


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7. a©ðcû^ \êAUò ZúÐ  ]ûe (Knife edge) Kê GcòZò bûaùe eLôaû ù~_eòKò, Zûeùe Kµ^
iéÁò ùjaö ZúÐ ]ûe \êAUòKê G_eò bûaùe icûùdûR^ Keòaû ù~_eòKò Zûeùe Kµ^Ü
iaðû]ôK ùjaö

8. còUe ùÄf iûjû~ýùe\êAUò ZúÐ ]ûe c¤ùe \ìeZû ^ò‰ðd Keòaûö jýûweùe Sêfê[ôaû
IR^Kê fò_òa¡ Keòaûö

9. 500 Mâûc ùfLûGñ IR^ aé¡ò Keò aòbò̂ Ü IR^ùe Zûee @^ê̂ û\òZ f´ (Resonant
length ‘ ’) ^òeì_Y Keòaûö

10. C_ùeûq _âKòâdûKê aûe´ûe Keòaû ù~ _~ðý« jýûweùe 3 KòMâû. IR^ Sêfòaö
11. a©ðcû^ IR^Kê 500 Mâûc aýa]û^ùe jâûiKeò Zûee @^ê̂ û\òZ f´ (Resonant

length) _âùZýK IR^ _ûAñ ^òeì_Y Keòaûö
12. GK ^òŸòðÁ IR^ _ûAñ Zûee @^ê̂ û\òZ f´Kê C_ùeûq \êAUò f´e jûeûjûeò cìfý bûùa

^ò@û~ûCö
13. Zûee @^ê̂ û\òZ f´ Gaõ IR^Kê ù^A _âûKéZòK ZûewòKZû (Natural frequency)

_âùZýK IR^ _ûAñ ^òeì_Y Keòaû Gaõ Gjûe jûeûjûeò cìfý ^ò‰ðd Keòaûö
14. AC mains e ZewòKZû (frequency)Kê iò¡û«ùe \ò@û~ûA[ôaû iìZ Hznf

2
 \ßûeû

^òeì_Y Keòaûö

_~ðýùalY (Observation) -
Mass per centometer of th scale (m) =
(ùicò _âZò aÉêZß)

iûeYú : @^ê̂ û\òZ f´ _ûAñ

KâcòK
^´e

IR^
(W)
Mâûcùe

ùU^þi^þ
(T= W x
980 D)

¦êAUò ZúÐ ]û^ c¤ùe \ìeZû
‘ ’ ùi.cò.ùe

ZûewòKZû
‘n’ in
Hz

jûeûjûeò
mean

‘n’ in Hz

AC mains e
frequency

ZûewòKZû in Hz
f=n/2

IR^
aé¡ò

IR^
jâûi

jûeûjûeò
\ìeZû

1 500

2 1000

3 1500

4 2000

5 2500

6 3000
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MY^û -

_âùZýK IR^ _ûAñ Cq iìZâ 
m
T

l
n

2
1

  @af´^ Keòaû Gaõ ZûewòKZû (frequency)

^òeì_Y Keò jûeûjûeò ZûewòKZû (mean) ^òeì_Y Keòaûö Zû_ùe AC mains e ZûewòKZû

(frequency) Hznf
2

  ^ò‰ðd Keòaûö

C_iõjûe :-
C_ùeûq _eúlûeê @ûù¸ C_^úZ ùjfê ù~ AC mains e ZûewòKZû f = 50 Hz _eòaù©ð
________  Hz @ûiê@Qò, ù~Cñ[ôùe gZKWÿû  _____ % ZîUò aûjûeòfûö

iZKðZû -
1. Kê*^ aòjú^ _âùdûMòK ZûeKê Zúlà ]ûe (ridge) ù\A VòKþ bûaùe eLôaû CPòZþö
2. _eúlû Pûfê[ôaû icdùe SêfûY \ŠUò iÚòe ejòaû CPòZþö
3. iaðû]ôK g±Kê @^êieY Keò Anunaditf´ (resonant length) Kê ^òeì_Y Keòaû

CPòZþö
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ùiûù^ûcòUe

_eúlûe cÿêfþ CùŸgý - AùfKþUòâKûfþ ùiûù^ûcòUe ùabûe Keò Keò AC mains e ZûewòKZû
(frequency) aûjûe Kecûö

\eKûeú Rò̂ òhþ -
1. AùfKþUòâKûfþ ùiûù^ûcòUe
2. KYþjû [ôaûe 500 Mâûc CR^e 6Uû aUþKeû
3. Sêfþ̂ û aûWÿò
4. AC source
5. \êAUòû ]ûeê@û _ûZò@û

iìZâ - MêùU AC mains e ZûewòKZûùK cû_aûefûMò @ûùc A iìZâùK ùabûe Kecû

ù~^ê f = AC mains e ZûewòKZû (frequency)
n = ùiûù^ûcòUee @ifò ZûewòKZû
Hz = ZûewòKZû (frequency)e GKK

n aûjûe KeaûefûMò @ûùc A iìZâ ùabûe Kecû -

ù~^ê m = Zûee fò̂ òd^ N^Zû (mass per unit length)
T = Zûee ùU^þi^þ
 = Zûee @^ê̂ û\òZþ f´ (Resonant length of the string)

Keþaûe ZeòKû -
1. MêùU AùfKþUòâKûf ùiûù^ûcòUe^ê ZûeùU fM, ù~«ûKò Zûe MêùU `ûùf a§û ùjA[ôaû

@ûCe @ûe `ûfUû _êfò aûUê ~ûAKeò MêùU CR^ò@û Sêfþ̂ û aûWÿò [ô fûMò[ôaûö
2. L ùKäµe ZûeùK KñUû^ê ùiûù^ûcòUee Zfê 2/3 cò.cò. C_ùe eLê̂ þö
3. aò\êýZ Pế KþùK Zûeeþ cSòù^ eLê̂ þö
4. AC main e cêLô@û ZûeþùK ùiûù^ûcòUe^ê RêWê̂ þö
5. \ò@û ~ûA[ôaûe 500 Mâûce IR^þ aUþKeûùK ]ôùe ]ôùe SêfC^þö
6. AC switch ùK ‘ON’ Keê̂ þö
7. Ajûù\ \êAUû ]ûeê@û _ûZò@ûùK G«û jòiûùa eLþcû ù~«û Kò ZûeþUû jfaûö ùiZûùK

G«ûKeò eLê̂ þ ù~«û Kò ZûeþUû ù~ûeþ ùi jfþaûö

Hznf
2



m
T

l
n

2
1


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KâcòK
^´e

IR^
(W)
Mâûcùe

ùU^þi^þ
(T= W x
980 D)

¦êAUò ]ûeê@û _ûZò@û c¤ùe
\ìeZû ‘ ’ ùi.cò.ùe

ZûewòKZû
‘n’ in
Hz

jûeûjûeú
mean

‘n’ in Hz

AC mains e
frequency

ZûewòKZû in Hz
f=n/2

IR^
aé¡ò

IR^
jâûi

jûeûjûeú
\ìeZû

1 500

2 1000

3 1500

4 2000

5 2500

6 3000

8. còUe ùÄf^ê \êjò ]ûeê@û _ûZò@û bòZþùe \ìeþZû Uû ^û_ê̂ þö Sêf^û ^ê Sêfê[ôaûe CR^þùK
iûeYúùe ùfLê̂ þö

9. [ùeùK @]û ùKRò ùfLû CR^þ aùXÿAKeò @fMû @fMû CR^ù^ @^ê̂ û\òZþ f´û @ûC
CR^þ ^û_ê̂ þþ @ûeê iûeYúù^ ùfLê̂ þö

10. A aò]ôùK [e [e Keò Keê̂ þ ù~ùZùafþZKþ Sêf^û^ê Zò̂ þ ùKRò CR^ ^ûAñ ùjCùQö
11. A Zûe C_ùe CR^ùK @]û ùKRò ùfLû KùcA KùcA Keò iaêùaùf Zûee @^ê̂ û\òZþ

fcû ^û_ê̂ þö @ûC iûeYúe Zfê C_eùK ùfLê̂ þö
12. MêùU CR^ fûMò Zûee @^ê̂ û\òZþ fc _ûGaûe fûMò (CR^ aXÿûAaûe @ûC Kcûaûe)

jûeûjûeò ù^C^þö
13. Zûee @^ê̂ û\òZþ fcû @ûCeþ CR^ùK ù^AKeò @ifò ZûewòKZû MêùU MêùU CR^þ fûMò

^û_ê̂ þ @ûCeþ AZûeþ jûeûjûeò aûjûeþ Keê̂ þö
14. AC mains e ZûewòKZûùK C_ùe \ò@û ùjA[ôaûe iìZâùK ùabûe KeòKeò aûjûeþ

Keê^þö

ù\L^þ (KûYû còfêùQ) (Observation) -
Zûeeþ IR^ MêùU ùicò̂ ê = ________

ZûewòKZû fûMò iûeYú -
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jòiûa (Calculation) -

MêùU MêùU IR^ fûMò A iìZâ 
m
T

l
n

2
1

  ùK cû^òKeò ZûewòKZûùK aò cû_ò Keò jûeûjûeò

ZûewòKZû ̂ û_ê̂ þö Zûeþ_ùe AC mains e ZûewòKZû (frequency) Hznf
2

  ùK ù^AKeò
aûjûe Keê̂ þö

`kû`k (Result ) -
A _eúlû ê̂ @ûùc Rû þ̂fû ù~ AC mains e ZûewòKZû f = 50 Hz a\þfû ________  Hz còfþfû
ù~^þUû gùj^ê  _____ bûMþ bêfþ ùjAùQö

iZKðZû - RMò eùjcû
1. ZûeþUû Uû^òKeò Sêfûaûeþ CPòZþö
2. ZûeþUû VòKþ Keò Sêf^þ aûWÿò iûw fMûaûeþ CPòZþö
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Expt. No.3                                                                                                        Date:

_âùdûMgûkû ^òùŸðgòKû / 
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Procedure: The connections are made as shown in the above circuit diagram.

To draw the output characteristics:

 Adjust the value of I at 15 µA. Increase V  in steps of 40mV and record the values of V B CE CE

and I till last three values of I come out same. Next, Change the value of I to 30 µA and repeat C C B

the steps as described above. Repeat the steps for five different values of I at intervals of 15 µA. B

Plot the V ~ I curves with V  along the x-axis. Each value of I will yield one curve.CE C CE B

Tabulation for Output Characteristics of BJT:

_âùdûMgûkû ^òùŸðgòKû / 
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Conclusion: 
 The output characteristics of BJT were plotted and the curves for different values of I are systematic B

in nature. 

Preacuations:
 1. While performing the experiment do not exceed the ratings of the transistor. This may lead to 

damage the transistor.
 2. Connect voltmeter and ammeter in correct polarities as shown in the circuit diagram.
 3. Do not switch ON the powersupply unless you have checked the circuit connections as per the 

circuit diagram.
 4. Make sure while selecting the emitter, base and collector terminals of the transistor.

_âùdûMgûkû ^òùŸðgòKû / 
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\ßò]îa iõ~êq Uâû¬òÁe (BJT)

_eúlYe CùŸgý - \ßò]îa iõ~êq Uâû¬òÁee _âZò̀ k PeòZâûu @u^ Keòaûö

@ûagýKúd C_KeY -
1. GK PNP Uâû¬òÁe
2. bìZû«e cû_K ~ª
3. aò\êýZþ ]ûeû cû_K ~ª
4. iìlà ]ûeû cû_K ~ª
5. DC aò\êýZþ _âaûj ù~ûMûY ~ª
6. bìZû«e Zêk^û ~ª

iò¡û« - ù~ùZùaùk @û«MðZ ùaiþ ]ûeû (IB) ^ò¡òðÁ ejò[ûG Gaõ KùfKÖe (ùbûfùUR) (VCE)
aò\êýZ Pû_Kê aXÿû~ûG, ùZùa iõMâûjK ]ûeû) (IC) Gaõ VCE c¤ùe [ôaû iµKðKê C_ôû\^ PeòZâûu
Kêjû~ûGö

_âùdûM _âKòâdû -
1. iKòðUþ PòZâ @^ê~ûdú iõù~ûM Keòaûö
2. ùaiþ ]ûeû IB Kê 15 A ùe eLôaûö
3. ùbûfùURþ VCE Kê 40mV _~ðý« ]úùe ]úùe aé¡ò Keòaû Gaõ _âZò VCE ùe IC cìfý

ùfLôaûö
4. ù~ùZùaùk IC e ùgh 3 Uò cìfý icû^ hev, Gjò _âKòâdûKê a¦ Keòaûö
5. _êYò IB Kê 30 A ùe eLô aûKò icÉ _\ùl_e _ê̂ eûaé©ò Keòaûö
6. 15   AA aýa]û^ùe 5 bò̂ Ü bò̂ Ü IB cìfý _ûAñ _âKòâûdUòKê _ê̂ eûaé©ò Keòaûö
7. VCE Kê X-@l Gaõ IC Kê Y-@lùe ]eò PeòZâûu @u^ Keòaûö

iKòðUþ PòZâ -
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`kû`k -
BJT  e @ûCUþ _êUþ PeòZâûu @u^
KeûMfû Gaõ bò̂ Ü bò̂ Ü IB  cìfý
_ûAñ ^òdcòZ ùMûUòG eì_ còkòfûö

iZKðZû -
1. Uâû¬òÁee ùeUòõ aXÿùf, Uâû¬òÁe lZòMâÉ ùjaûe i¸ûa^û [ûGö
2. ùbûfÖ còUe Gaõ @ûµòdecòUe VòKþ ]îaZû (ù_ûfûeòUò)ùe iõ~êq Keòaû CPòZþö
3. iKòðUþ iõù~ûM ~û* Keòaû _ùe aò\êýZþ ù~ûMûY Pûfê Keòaû CPòZþö
4. @û«MðZ, ùaiþ Gaõ iõMûjK ù~ûMaò¦ê iVòKþ bûùa PòjÜU Keòaû CPòZþö

iûeYú -
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\ßò]îa iõ~êq Uâû¬òÁe (BJT)

_eúlYe CùŸgý - \ßòùceê cògû Uâû¬òÁee ^òÃûi^e flY aòhdùe _ûVþö

\eKûeú Rò̂ òhþ  -
1. MêùU PNP Uâû¬òÁeþ 2. còfò ùbûfÖ còUe
3. còfò Gµ_òde 4. cûAùKâû Gµ_òde
5. (DC power sypply) Wòiò gqò C› 6. _ùU^þiòI còUe 2Uû
7. ~êWÿaûe fûMò Zûeþ

Z©ßfòLôZþ -
@û]ûe _âaûje _âùagùK iÚòe eLôKeò KùfKÖe GcòUeþ ùbûfùURþ ùK aXÿûùf ù~^þ

jòiûa[ô iõMâj Keaûe _âaûjUû aXÿiò Zûe iµKðùK \ßòùceê cògû Uâû¬òÁee ^òÃûi^ flY
Kùji^þö MYòZ [ô ùi flYþùK Zùf \ò@û ~ûA[ôaûe aûMòeþ ùfLû ~òiò -
VCE VS  IC  VC  Ib

ùK«û Keû~òiò -
1. Zùf \ò@û ùjA[ôaû ùa÷\êýZòK _eò_[ `Uê @^êiûùe Zûeþ cû^þùK ~êWê̂ þö
2. @û]ûe _âaûjùK 15 A ùe iÚòe eLôKeò, iõMâj @ûC aòiRðK aò\êýZþ ZòaâZûùK 0.02 mv

aýa]û^e 40 mv ~ûG ]ôùe ]ôùe aXÿC^þ @ûC Zûeþ iùw iùw iaê iõMâj @ûC aòiRðK
aò\êýZþ ZòaâZû cû^þ fûMò iõMâjKûeú _âaûje cû^ ùK ùfLê̂ þö

3. A _âKòâdûUû Rûeò eLê̂ þ ù~ùZùaùf ~ûKe iõMâjKûeú _âaûje 3Uû cìfý (cû^þ) icû^
^ûAñ ùjCùQö

4. C_ùe ùfLû ùjA[ôaû aò¦ê ^õ. 2 @ûC n ùK, @û]ûe _âaûje cû^þ 30 A , 45 A,
60 A @ûC 75 A fûMò @ûC [ùe ùfLû Keê̂ þö

5. ùgùh iõMâj @ûC aòiRðK aò\êýZþ ZòaâZûùK  X-@lùe @ûC iõMâjKûeú _âaûj ùK Y-
@lùe ù^A MêùU Mâû þ̀ a^C^þö

iKòðUþ PòZâ -
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`kû`f -
@û\ûe _âaûje @fþMû @fþMû cû þ̂ùK
ù^AKeò \ßòùceê cògû Uâû¬òÁe flY
ùK _Xÿfêñ @ûC ù\Lþfêñ ù~, @ûce
_eúlûcìfK ̀ fû`f Uû Zû©ßòKþ Xû*û
iûùw icû^þ ùjCùQö

RMòeùjcû -
1. Uâû¬òÁeecìfýûu^ aXÿùf, Uâû¬òÁe Leû_þ ùjaûe i¸ûa^û [ôiòö
2. Uâû¬òÁee @û]ûe, aòi\ðK @ûC iõMûjKþ ùK VòKþ Keò PòjÜò Keò Zûecû^þùK ~êWÿaûe K[ûö
3. Zûecû^þùK VòKþ Keò @ûC UûAUþ Keò ~êWÿaûe K[ûö
4. ùa÷\òêýZòKþ _eò_[ùK VòKþ Keò ~û* Kefû CZûeê aò\êýZþ ù~ûMûY Pûfê Keaûe K[ûö

iûeYú -
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Radius

Expt. No.4          Date:
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Procedure:

 1. Measure the diameter of the wire in two 

mutually perpendicular directions at five 

different places with the help of screw gauge 

and hence find the mean radius (r) of the wire.

 2. Find the diameter D of the cylinder with slide 

calipers.

 3. For zero weight on the hanger adjusts the 

pointer so that it reads zero-zero on the circular 

scale.

 4. Measure the length l with the help of meter 

scale.

 5. Gently place 50 grams weight on each hanger. 

Wait for a few minutes and note downthe 

reading of the pointer a both the ends.

 6. Increase the load on the steps of 50 grams till the maximum permissible load 300 grams 

is reached. Note down the readings on both the ends of the pointer on the scale for each 

step.

 7. Now decrease the load in the steps of 50 grams till the load is reached to zero. Note 

down the reading of the pointer on the scale in each step. Find the mean reading θ for the 

load increasing and load decreasing for each step.

No.
of

Obs

Pite
h

(cm)

LC
(cm)

ICS
R(I)

NC
R

(N)

FCS
R

(F)

D=
I~
F

PCR
=pite
h X N
(cm)

CSR
=DX
LC

(cm)

Diameter
=PSR
+ CSR
(cm)

Mean
radius

r
(cm)

1

2

3

4

5

No. of
Obs.

LC
(cm)

MSR
(cm)

VC VSR
=VC

XLC
(cm)

Diameter
=MSR+

VSR
(cm)

Mean
diameter

(cm)

1

2

3

4

5
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Procedure:

 1. Measure the diameter of the wire in two 

mutually perpendicular directions at five 

different places with the help of screw gauge 

and hence find the mean radius (r) of the wire.

 2. Find the diameter D of the cylinder with slide 

calipers.

 3. For zero weight on the hanger adjusts the 

pointer so that it reads zero-zero on the circular 

scale.

 4. Measure the length l with the help of meter 

scale.

 5. Gently place 50 grams weight on each hanger. 

Wait for a few minutes and note downthe 

reading of the pointer a both the ends.

 6. Increase the load on the steps of 50 grams till the maximum permissible load 300 grams 

is reached. Note down the readings on both the ends of the pointer on the scale for each 

step.

 7. Now decrease the load in the steps of 50 grams till the load is reached to zero. Note 

down the reading of the pointer on the scale in each step. Find the mean reading θ for the 

load increasing and load decreasing for each step.

No.
of

Obs

Pite
h

(cm)

LC
(cm)

ICS
R(I)

NC
R

(N)

FCS
R

(F)

D=
I~
F

PCR
=pite
h X N
(cm)

CSR
=DX
LC

(cm)

Diameter
=PSR
+ CSR
(cm)

Mean
radius

r
(cm)

1

2

3

4

5

No. of
Obs.

LC
(cm)

MSR
(cm)

VC VSR
=VC

XLC
(cm)

Diameter
=MSR+

VSR
(cm)

Mean
diameter

(cm)

1

2

3

4

5
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01802
01804

Conclusion:

The value of the rigidity modulus of the material of the wire is found to be 
2…….................dyne/cm  with an error of ………..%.

Precautions:

 1. The base of the instrument should be levelled by leveling screws provided with the base.

 2. The pulley should be friction less.

 3. The thread wound round the cylinder should be flexible thin ands trong.

 4. Load should be increased or decreased gradually and gently.

 5. The load should never exceed the maximum permissible value.

 6. The radius of the wire (which appears in fourth power in the formula) should be measured 

very carefully.

 7. The pointer must be clamped very tightly, otherwise an error in the reading may arise.

No. of
Obs.

Load in
gms

Pointer reading
Load Increasing Load Decreasing

Mean
(degree)

1

2

3

4

5

6

50

100

150

200

250

300
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Conclusion:

The value of the rigidity modulus of the material of the wire is found to be 
2…….................dyne/cm  with an error of ………..%.

Precautions:

 1. The base of the instrument should be levelled by leveling screws provided with the base.

 2. The pulley should be friction less.

 3. The thread wound round the cylinder should be flexible thin ands trong.

 4. Load should be increased or decreased gradually and gently.

 5. The load should never exceed the maximum permissible value.

 6. The radius of the wire (which appears in fourth power in the formula) should be measured 

very carefully.

 7. The pointer must be clamped very tightly, otherwise an error in the reading may arise.

No. of
Obs.

Load in
gms

Pointer reading
Load Increasing Load Decreasing

Mean
(degree)

1

2

3

4

5

6

50

100

150

200

250

300
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\éXÿZû MêYûu

_eúlYe CùŸgý - aûUð̂ u C_KeY aýajûe Keò GK Zûee aÉêe \éXÿZû MêYûu (Rigidity
modules,  ) ^òeì_Y Keòaûö

@ûagýKúd C_KeY -
1. aûUð̂ u C_KeY
2. iäûAWþ Kýûfò_ið
3. Äâê ùMR
4. iäUþ [ôaû IR^ aäK
5. ÆòeòUþ ùfùbfþ
6. còUe ùÄf

iò¡û« -  GK Zûee aÉêe \éXÿZû MêYûu ^ò‰ðd Keòaû _ûAñ @ûù¸ ^òcÜ fòLôZ iìZâ aýajûe Keòaûö

ù~CñVûùe -  = Zûee aÉêe \éXÿZû MêYûu (Modulus of rigidity)
r = Zûee aýûiû¡ð
m = SêfY ~ªùe Sêfò[ôaû IR^
D = iòfòŠee aýûi
l  = iÚòe ùgheê iìPK _~ðý« Zûee f´

 =  _ûAñ @^ê_ûZòK Nì‰ð̂  ùKûY (Angle of twist)
g = cû¤ûKhðY R^òZ ZßeY

_âùdûM _âKòâdû -
1.  Äâê ùMR iûjû~ýùe Zûee _û*Uò bò̂ Ü bò̂ Ü iÚû^ùe \êAUò _ûeÆeòK @bòf´ \òMe aýûi cû_

Keòaûö Gjû_ùe Zûee jûeûjûeò aýûiû¡ð ^ò‰ðd Keòaûö
2. iäûAWþ Kýûfò_ið aýajûe Keò iòfòŠee aýûi ^ò‰ðd Keòaûö
3. SêfY ~ªMêWÿòKùe ùKøYiò IR^ ^eLô iìPKKê VòKþ bûaùe iRûWÿ«ê ù~_eòKò, aé©ûKûeþ

ùÄfþ C_ùe gì̂ ý-gì̂ ý (Zero-Zero) GK iek ùeLûùe ù\Lû~òaö
4. Zûee iÚòe ùgheê iìPKe \ìeZû ( l ) cû_ Ke«êö
5. iûa]û^ Zû ijòZ SêfY ~ªùe 50 Mâûc IR^ eL«êö KòQò cò̂ òUþ @ù_lû Keòaû Gaõ

iìPKe Cbd _âû«e cû_Kê ùfLôaûö
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6. iùaûðy @^êcZòZ IR^ 300 Mâûcþ _j*ôaû _~ðý« IR^ aé¡ò Keòaû Gaõ _âùZýK [e _ûAñ
ùÄfþ C_ùe iìPKe Cbd _âû«e cû_ ùfLô eLôaûö

7. Gùa SêfY ~ªe CR^ gì̂ ý ùjaû _~ðý« 50 Mâûcþ jòiûaùe IR^ jâûi Keòaû Gaõ
_âùZýK [e _ûAñ ùÄfþ C_ùe iìPKe Cbd _âû«e cû_ ùfLô eLôaûö _âùZýK [e _ûAñ
IR^ aé¡ò Gaõ IR^ jâûie jûeûjûeò cû^ ^ò‰ð̂  Keòaûö

8. IR^ (m) Gaõ Nì‰ð̂  ùKûY (Angle of twist) bòZùe GK Mâû þ̀ PòZâY Keòaûö Mâû þ̀e

Êeì_ GK iekùeLû ùjaö Gjò iekùeLûe ùiäû_þ  ^òeì_Y Keòaûö

9. l , r, D Gaõ Mâû þ̀eê e cìfý aýajûe Keò Zûee aÉêe \éXÿZû MêYûu  Kê
iò¡û«ùe \ò@û~ûA[ôaû iìZâ \ßûeû ^òeì_Y Keòaûö

_~ðýùalY -

iÚòe ùgheê Zûee f´ ( l ) =   _______ ùicò

iäûAWþ Kýûfò_ið : fòÁ KûC<e ^ò¡ðûeY

Äâê ùMR : fòÁ KûC<e ^ò¡ðûeY

iûeYú 1 (Zûee @^ê_âiÚ ùlZâe aýûiû¡ð) -
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iûeYú 2 (iòfòŠee aýûi) _ûñ -

iûeYú 3 (Nì‰ð̂  ùKûY) _ûAñ-

ù~CñVûùe  = iìPKe @_e _âû«e \égýcû^ cû_

MY^û -
 r = _______ ùicò
 D = _______ ùicò
 l  = _______ ùicò
 g = _______ ùicò / (ùiùKŠ)2

= 

=  _______ WûA^þ / (ùicò)2
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gZKWÿû bêf -

C_iõjûe -
C_ùeûq _eúlûeê @ûù¸ C_^úZ ùjfê ù~, Zûee aÉêe \éXÿZû MêYûu

=  _______ WûA^þ / (ùicò)2 ù~Cñ[ôùe gZKWÿû ______% ZâêUò aûjûeòfûö

iZKðZû -
1. ùciò̂ e bìcòKê ÆòeòUþ ùfbfþ iûjû~ýùe icû^ Keòaû CPòZþö
2. _êfò NhðY aòjú^ ùjûA[ôaû CPòZþö
3. iòfòŠeùe MêùWA ùjûA[ôaû iêZû _Zkû I cRaêZþ ùjûA[ôaû CPòZþö
4. Kâùc Kâùc iûa]û^ùe IR^Kê aé¡ò I jâûi Keòaû CPòZþö
5. IR^Kê iùaûðy @^êcZòZ cìfýeê @]ôK ù^aû CPòZþ ^êùjñö
6. Zûee aýûiû¡ðKê iZKðZûe ijòZ cû_ Keòaû CPòZþö
7. iìPKKê ùRûeþùe aû§ò eLôaû CPòZþö

MY^û cìfý - _âKéZ cìfý
_âKéZ cìfý

x 100
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\éXÿZû MêYûu

_eúlû Keaeþ cêfþ Cù\ýg - aûUð̂ ue còiò̂ þ fùMA Keò MêùU Zûe ù~^þ Rò̂ òh[ô Zò@ûe ùjAùQ
Zûe \éXÿZû (Rigidity modules,  ) aûjûe Keþcûö

\eKûeú Rò̂ òhþ -
1. aûUð̂ u C_KeY
2. iäûAWþ Kýûfò_ið
3. Äâê MRþ
4. KYþjû [ôaû 50 Mâûcþ ùfLû CR^þe aUKeû
5. còUeþ ùÄf

iò¡û« -  MêùU ZûeþùU ù~^þ Rò̂ òh[ô a^òùQ, ùiZûeþ \éXÿZû MêYûu aûjûeKeaûe iìZâUû ùjfû -

ù~^þVûù^ - = ZûeUû ù~^þ Rò̂ òhþ[ô a^òùQ ùiZûeþ \éXÿZû MêYûu
r = Zûee aýûiû¡ð
m = Sêf^þ[ô Sêfê[ôaû aUKeûe CR^þ
D = iòfòŠee aýûi
l  = Zûeeþ f´û

 =  CR^þ fûMò ùKûYe aýZòKâc
g = _é[ôaúe cû¤ûKhðY fûMò ùjC[ôaû ZßeY

Keaûe ZeòKû -
1.  Äâê MRþ ù^AKeò Zûeeþ _ûñPþUû @fþMû @fþMû RûMû^ê aýûiùK ^û_ê̂ þö Zûeþ _ùe Zûeþ

jûeûjûeò aýûiû¡ðUû KûXÿê̂ þö
2. iäûAWþ Kýûfò_iðùU ù^AKeò iòfòŠee aýûiUû KûXÿê̂ þö
3. Sêfû^ê KòQòaò CR^þ ^ûAñ SêùfA Keò aûUðû^þueþ C_KeYùK 0-0 ù^ ùiUþ Keê̂ þö
4. Zûeeþ f´ûUû còUeþ ùÄfþ ùabûeþ Keò ^û_ê̂ þö
5. Sêfû cû^þùK 50 Mâûc ùfLû CR^þe aUKeû eLô̂ C^þ @ûC UòùK @UKê̂ þö Zûe _ùe

aûUð̂ þ C_KeY^ê \êA`ûfe ùKûY ùK ^û_ê̂ þö
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6. 50 Mâûc ùfLû CR^þ \êA`ûùf ]ôùe ]ôùe aùXÿA ^C^þ @ûC ù`eþ Nìeaûe ùKûYUû
^û_ê̂ þö G«û Keò 300 Mâûc ùfLû CR^þ \êA`ûùf SêfC^þ @ûC Nì‰ð̂  ùKûYùK [eþ[eþ
Keò ^û_ê̂ þö

7. AZûe _ùe 50 Mâûc ùfLû CR^ \êA _fûùe Kcþ Keê̂ þ @ûC [ùe ù`e \êA `ûùf
Nìeaûe ùKûYUû ^û_ê̂ þö Zûe _ùe ù`e 50 Mâûc ùfLû CR^ \êA @ûùWÿ KùcA ^C^þ
@C \êA `ûùf Nìeaûe ùKûYUû ^û_ê̂ þö AZûùK [eþ [eþ Keê̂ þ ù~ZþKò ùafZKþ \êA
_fûùe CR^ 0-0 ^ûAñ ùjAùQö

8. _âùZýK CR^ fûMò ù~^þ 4Uû ùKûY còfò[ôaû Zûe jûeûjûeò ù^ùf \eKûeú ùKûY _ûGcûñö
9. CR^þ @ûC ùKûYe bòZùe Mâû þ̀ùU KûUê̂ þö ù~^UûKò MêùU iò]û ùeLû ùjaûö Zûe ùiäû_

^ê   còfaûö

_~ðýùalY -
aò]ô @^êieY Keò aûjûe Keê̂ þ -

Zûee f´û ( l ) =  _______ ùi.cò.
iäûAWþ Kýûfò_iðe fòÁ KûC< =  _______ ùi.cò.
Äâê MRþe fòÁ KûC< =  _______ ùi.cò.

iûeYú 1 (Zûee aýûiû¡ð) -
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iûeYú 2 (iòfòŠee aýûi) -

iûeYú 3 (Nì‰ð̂  ùKûY) -

MY^û -
Mâû þ̀ ̂ ê = ______ Mâûcþ / WòMâú
 l = _______ ùicò
 r = _______ ùicò
 D = _______ ùicò
 g = 980ùicò / (ùiùKŠ)2

or, =  _______ WûA^þ / (ùicò)2
(gm)

(le
ng

th
)
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`fû`f -
A _eúlû^ê @ûùc Rû^þfêñ ù~ \ò@û ùjA[ôaûe Zûeeþ \éXÿZû MêYûu

=  _______ WûA^þ / (ùicò)2  @ûGö

iZKðZû -
1. C_KeYe bìcòùK VòKþ bûùa ÆòeòUþ ùfùafþ̂ ê icû^þ Keaû K[ûö
2. _êfòUû ò̀âKþi^þ ùfiþ ùjA[ôaûe K[ûö
3. iòfòŠeùK MêùeA ùjA[ôaûe iìZûUû ù ä̀Kèòaêfþ @ûC Uû^þ ùjA[ôaû K[ûö
4. CR^þUû ]ôùe ]ôùe VòKþVûKþ bûùa Sêfûaûe K[ûö
5. CR^ ù\aûeUû @]ôKþZeeê @]ôKû ^ûAñ ùjaûe K[ûö
6. Zûeþe aýûiû¡ðUû VòKþVûKþ Keò cû_þaûeþ CPòZþö
7. _G<eùK VòKþ Keò ù\Lcû @ûC Zûeþ ùKûY bêfþùK ùfLô eLcûö
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NEWTON'S RING

                                                                                    Date: Expt No. 5:                         

Aim of the experiment:
To determine the wavelength of monochromatic light using Newton's ring apparatus.

Apparatus required: 

 1. sodium vapour lamp
 2. One Plano-convex lens with large radius of curvature
 3. An optically flat glass plates
 4. Travelling microscope
 5.  Magnifying lens with flash light

Theory:
 When a parallel beam of monochromatic light is incident normally on a combination of a 
Plano-convex lens L  and a glass plate G , as shown in Fig.1, a part of each incident ray is 2 2

reflected from the lower surface of the lens, and a part, after refraction through the air film 
between the lens and the plate, is reflected back from the plate surface. These two reflected rays 
are coherent; hence they will interfere and produce a system of alternate dark and bright rings 
with the point of contact between the lens and the plate as the center. These rings are known as 
Newton's ring.

_âùdûMgûkû ^òùŸðgòKû / 
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Procedure:
 1. Find out the least count of the travelling microscope.
 2. Keep the Newton's ring apparatus just below the microscope tube on the base of the travelling 

microscope.
 3. Keep the glass plate fitted with a stand inclined at an angle 450 just above the Newton's ring 

apparatus such that monochromatic light after reflection from the glass plate falls normally on 
the plano-convex lens.

 4. Focus the microscope so that alternate dark and bright rings are clearly visible.
 5. Adjust the position of the microscope till the point of intersection lies at the centre of the ring 

system and the vertical cross wire is at right angled to the horizontal scale.
 6. With the help of slow motion screw, slide the microscope on one of the sides (say left), till the 

vertical cross-wire lies tangentially to certain dark ring (say 23). Note the reading of the 
microscope on the horizontal scale and record the tabular form.

 7. Slide the microscope towards right with the slow motion screw and take the reading when the 
vertical cross-wire lies tangentially at the 21st, 19th ,17th, 15th…..dark rings and go up to 5th 
ring. Note the reading of microscope at each stage.

 8. Keep on sliding the microscope in the same direction till the vertical cross-wire lies 
tangentially at the 5thdarkring on the RHS. Note the microscope reading for the 9th 
,11th,…..23rd rings.

 9. The difference between the readings of the microscope for a particular order from LHS and 
RHS gives the diameter D for a particular ring. Calculate D2 for different orders.

 10. Plot n~D2 graph taking D2 along y-axis and order no. of rings n along x-axis. The graph would 
be a straight line passing through the origin.
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Procedure:
 1. Find out the least count of the travelling microscope.
 2. Keep the Newton's ring apparatus just below the microscope tube on the base of the travelling 

microscope.
 3. Keep the glass plate fitted with a stand inclined at an angle 450 just above the Newton's ring 

apparatus such that monochromatic light after reflection from the glass plate falls normally on 
the plano-convex lens.

 4. Focus the microscope so that alternate dark and bright rings are clearly visible.
 5. Adjust the position of the microscope till the point of intersection lies at the centre of the ring 

system and the vertical cross wire is at right angled to the horizontal scale.
 6. With the help of slow motion screw, slide the microscope on one of the sides (say left), till the 

vertical cross-wire lies tangentially to certain dark ring (say 23). Note the reading of the 
microscope on the horizontal scale and record the tabular form.

 7. Slide the microscope towards right with the slow motion screw and take the reading when the 
vertical cross-wire lies tangentially at the 21st, 19th ,17th, 15th…..dark rings and go up to 5th 
ring. Note the reading of microscope at each stage.

 8. Keep on sliding the microscope in the same direction till the vertical cross-wire lies 
tangentially at the 5thdarkring on the RHS. Note the microscope reading for the 9th 
,11th,…..23rd rings.

 9. The difference between the readings of the microscope for a particular order from LHS and 
RHS gives the diameter D for a particular ring. Calculate D2 for different orders.

 10. Plot n~D2 graph taking D2 along y-axis and order no. of rings n along x-axis. The graph would 
be a straight line passing through the origin.
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Conclusion:

The wavelength of the monochromatic light was found to be….........................…cm 

with...........…..percent of error.

Precautions:

 (1) Glass plate sand lens should be cleaned thoroughly.

 (2) The Plano‐convex lens should be of large radius of curvature.

 (3) The sources of light used should be an extended one.

 (4) The range of the microscope should be properly adjusted before measuring the diameters.

 (5) Crosswire should be focused on a dark ring tangentially.

 (6) The centre of the ring system should be a dark spot.

 (7) The  microscope should always move in one direction to avoid backlash error.

 (8) Radius of curvature should be measured accurately.

 (9) Since the first few rings near the center are deformed, they must be avoided while taking 

readings for the rings.

 (10) Care must be taken not to disturb the lens and glass plate combination in any way during the 

experiment.

,
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with...........…..percent of error.
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 (2) The Plano‐convex lens should be of large radius of curvature.

 (3) The sources of light used should be an extended one.

 (4) The range of the microscope should be properly adjusted before measuring the diameters.

 (5) Crosswire should be focused on a dark ring tangentially.

 (6) The centre of the ring system should be a dark spot.

 (7) The  microscope should always move in one direction to avoid backlash error.

 (8) Radius of curvature should be measured accurately.

 (9) Since the first few rings near the center are deformed, they must be avoided while taking 

readings for the rings.

 (10) Care must be taken not to disturb the lens and glass plate combination in any way during the 

experiment.
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ò̂CU þ̂u aé©

_eúlYe CùŸgý - ^òCU^þ aé©e C_KûeY _âùdûM Keò GK a‰òðZ @ûùfûK C›e Zew ù\÷Nðý
^ò‰ðd Keòaûö

@ûagýKúd C_KeY -
1. GK GKa‰òð @ûùfûK C› (ùiûWòdc @ûùfûK)
2. ^òCU^þ aé© C_KeY
3. Pk^gúk iìlà\gðú (Trovelling microscope)
4. \égýûKéZò KûP (magnifying glass)
5. GK icZk KûP _ûZâ
6. GK (_äûù^û-K^ùbKè ùf^è) icZk @ZòC©k ùf^è

iò¡û« - ù~ùZùaùk GK \éÁò icZk KûP ù_äU C_ùe GK icZk @ZòC©k ùf^è eLû~ûG,
\êAUò _éÂ c¤ùe [ôaû aûdêe Pû\e \ßûeû _âZò̀ kòZ ùjûA @ûùfûK egàòMêWÿòK ù`eò~û@û«òö Gjò
@ûùfûK egàòMêWÿòK iêiwZ (Cohecent) Zew ùjûA[ôaûeê @«ù~ûðM (interference) ùjûA[ûGö
~ûjû \ßûeû aò̂ ûgú (destructive) Gaõ eP^ûcôK (Constructive) @«ù~ûðM \ßûeû @^êKâcòK @§ûe
Gaõ C{ßk aé©ûKûe ]ûeû MV^ Ke«òö Gjò aé©MêWÿòKê ‘^òCU^þu aé©’ Kêjû~ûGö

icúKeY -

ù~CñVûùe - Dn = n Zc @§ûe aé©e aýûi
Dm = m Zc @§ûe aé©e aýûi
R = icZk-@ZòC©k ùf^èe aKâZûe aýûiû¡ð

_âùdûM _âKòâdû -
1. Uâûùbfòõ cûAùKâûùÄû_þe fòÁ KûC< ^ò‰ðd Keòaûö
2. ^òCU^þ aé© C_KeYKê cûAùKâûùÄû_þùe VòKþ bûaùe iÚû_^ Keòaûö
3. GK KûP \ŠKê 45V ùKûY Keò eLôaû,  ù~_eòKò _âZòaò́ òZ @ûùfûK egàò iò]ûikL bûaùe

icZk-@ZòC©k ùf^è C_ùe _Wÿòaö
4. iìlà\gðúe Kâiþ IßûdûeKê aé©e ùK¦âùe eLôaûö
5. iìlà\gðúKê ]ôùe aûc \òMKê ù^aû I 23 Zc @§ûe aé©Kê QêAñ[ôaû _eò eLô cû_òZ cìfý

ùfLôaûö

)(4

22

mnR
DmDn




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6. _ea©ðú icdùe, iìlà\gðúKê iäûAWþ Keò 21, 19, 17.... 5 Zc @¦ûe aé© C_ùe eLô
eòWòõ ù^aûö

7. Gjòbkò \lòY \òMKê @MâMZò Keò 5, 7, ......... 21, 23 aé©e eòWòõ ù^aûö
8. ù~ûWÿò eòw c¤ùe Z`ûZþ aûjûe Keò, ùijò aé©e aýûi aûjûe Keòaûö
9. _âùZýK @Weþ _ûAñ (aýûi)2 MY^û Ke«ê Gaõ @Wðe (n) Vs (aýûi)2 (D2) Mâû þ̀ @u^

Keòaûö

_âZýlZû -
ùc^þ ùÄfe GK WòbòR^þ =  _______
b^òðde ùÄfe WòbòR^þ iõLýû = _______
fòÁ KûC< (LC) = _______

iûeYú : ^òCU^þ aé©e aýûi _ûAñ -

51



`kû`k -
ùcûù^ûùKâûcûUòKþ @ûùfûK Zewe ù\÷Nðý còkòQò ______ cm aû ______ A0 Gaõ G[ôùe
__________  gZKWÿû bêf @Qòö

iZKðZû -
1. Mäûi _ûZâe ùKûYKê VòKþ bûùa 45V ùe ùiUþ Keòaû CPòZþö
2. eòWòõ ù^aû ùaùk Kâiþ ZûeKê VòKþ bûùa @§ûe aé©e aûjý ]ûeùe eLôaû CPòZþö
3. aé© Kâc iõLýû VòKþ bûùa MY^ Keòaû CPòZþö
4. ùMûUòG Kâcùe cûAùKâûùÄû_Kê MZògúk Keòaû CPòZþö

MY^û -

Mâû`e ùiäû_þ =  )(

22

mn
DD mn




ùf^èe ZRýû = (R) = ______ cm

Zewe ù\÷Nðý = R
slope
4

)( 
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ò̂CU þ̂e Mêfû

_eúlYe cìfþ CùŸgý - ̂ òCU^þe MêfûKûeþ ùK fùMA Keò MêùU GKa‰òðZ @ûùfûKe Zewe fYû
aûjûe Keþcûö

\eKûeú Rò̂ òh -
1. MêùU GKa‰òðZ @ûùfûKe C›
2. ^òCU^þ MêfûKûe C_KeY
3. Pf^gúk cûAùKâûùÄû_
4. ~a KûP
5. MêùU PòK^þ KûPþ ù_äUþ
6. MêùU icZk-@ZòC©k ùf^è

iò¡û« - ù~ùZùaùf MêùU @_ÖòKûfò PòK^þ Mäûiþ ù_äUþ C_ùe MêùU icZk-@ZòC©k ùf^è ùK
eLcû, \êAUû `ûfeþ cSò[ô [ôaû _a^þe Pû\e [ô _âZò̀ fòZ ùjAKeò @ûùfûKe Mûeþcûù^ ò̀eò
~ûGi^þö @ûC A @ûùfûKeþ Mûeþcûù^ ijù~ûMú Zew ùjA[ôaûe fûMò @«ù~ðûM (Interference)
ùjA[ôiòö ùj[ôeþ fûMò aò̂ ûgú @ûC eP^ûcôK A^þUeþ̀ ò@ùe^è fûMò @^êKâcòKþ @§ûeþ @ûC CRfþ
MêfûKûe MV^þ Kei^þö A MêfûKûeþ cû^þKê ^òCU^þe MêfûKûe Kêjû~ûGiòö

iìZâ -

ù~^þVûù^ - Dn = n Zc @§ûe aé©e aýûi
Dm = m Zc @§ûe aé©e aýûi
R = icZk-@ZòC©k ùf^èe aKâZûe ZRýû

Keaûe ZeòKû -
1. Pf^gúf cûAùKâûùÄû_þe fòÁ M^Zò aûjûe Keê̂ þö
2. ^òCU^þ MêfûKûe C_Ke^þ, cûAùKâûùÄû_ [ô VòKþ bûùa eLê̂ þö
3. MêùU KûP ù_äUþùK 45V ùUXÿû Keò eLê̂ þ ù~^þ[ôeþ fûMò _âZòaò́ òZ @ûùfûKe Mûeþ iò]ûiò]û

bûùa icZk-@ZòC©k ùf^è C_ùe _Wÿþaûö
4. ùjUû Kfû CZûeê cûAùKâûùÄû_þe Kâiþ ZûeþùK MêfûKûeþ cSòù^ eLê̂ þö
5. cûAùKâûùÄû_þùK ]eòKeò ùWaeò @ûWÿùK ^C^þ @ûC 23Zc @§ûe MêfûKûe ùK QêAñ[ôaû

bfò@û (aûjûe @ûWÿe ]ûeùe) eLô cûAùKâûùÄû_e eòWòw ù\LôKeò ùfLô ^C^þö

)(4

22

mnR
DmDn




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6. Zûeþ CZûeê cûAùKâûùÄû_ùK LiþùeA Keò 21, 19, 17, ......., 5 ZKþ @§ûe MêfûKûe
C_ùe eLô cûAùKâûùÄû_e eòWòw ù\LôKeò ùfLô ^C^þö

7. G«û bêRþ̂ ò @ûWÿùK ù^AKeò icû^ aò]ô[ô 5, 7, ....., 21, 23 Zc @§ûe MêfûKûee
ù\LôKeò ùfLô ^C^þö

8. Zûe _ùe, \êAUû eòw bòZùe Z`ûZþ aûjûe Keò ùi MêfûKûee aýûi aûjûe Keê̂ þö
9. iaê Kâc fûMò (aýûi)2 M^Zò Keê̂ þ @ûC @Wðe (n) aò_eúZ (aýûi)2 (D2) Mû þ̀ KûUê̂ þö

ù\L^þ -
ùc^þ ùÄfe MêùU WòbòR^þ =  _______ cm
b^òðde ùÄfe WòbòR^þ iõLýû = _______ cm
fòÁ KûC< (LC) = _______ cm

iûeYú - ^òCUþ MêfûKûee aýûi -
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`fû`f -
A _eúlû iefû CZûeê GK a‰òðZ @ûùfûKeþ Zewe f´û ______ AO _ûGfêñö

RMò eùjcû -
1. Mäûi ù_äUe ùKûYùK VòKþ bûùa 45V [ô ùiUþ Keò eLþcûö
2. eòWòõ ù^fû ùaùf Kâiþ ZûeùK VòKþ Keò @¦ûe MêfûKûe aé©e ]ûeþùK eLþcûö
3. aé©e Kâc iõLýûùK VòKþ bûùa MY^û Keþcûö
4. eòWòõ Kfû ùaùf MêùU Kâcùe (ùWaeò @ûWê bêR^ò Kò bêR^ò ̂ ê ùWaeò) cûAùKâûùÄû_ ùK

MZògúk Keþcûö

jòiûaþ -

Mâû`e ùiäû_þ =  )(

22

mn
DD mn




ùf^èe ZRýû = (R) = ______ cm

Zewe f´û = R
slope
4

)( 
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DIFFRACTION GRATING

Expt No. 6                                                                                                       Date:

Aim of the experiment: To determine the grating element of the supplied plane diffraction 

grating using monochromatic (sodium vapour lamp) source of light.

Apparatus required:

 1.  Spectrometer,

 2.  Sodium vapour lamp

 3.  Magnifying lens with light

 4.  Sprit level.

 5.  Grating Element

Procedure:

 1) Spectrometer adjustment:

  i) Findthe LC of the spectrometer.

  ii) Make the base of the spectrometer horizontal by adjusting the leveling screws 

provided with the base using sprit level.

  iii) Adjustment of the telescope: Adjust the eyepiece of the telescope till the cross 

wires are clearly focused.Adjust the telescope to focus a distant object, avoiding 

parallax.

  iv) Adjustment of the collimater: Keep the telescope in line with the axis of the 

collimeter and the source. Adjust the width of the slit to get a narrow line image. 

Adjust the distance of the slit from the collimating lens till a sharp image of the 

illuminated slit is obtained.

_âùdûMgûkû ^òùŸðgòKû / 
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 2) Grating adjustment:

  i) Bring the telescope in line with the collimeter and source to have image of the slit 

on the vertical cross wire.

          ii) Take the direct ray reading on the scale (MSR,VC,VSR &Total). Let it be X.

  iii) Fix the given grating on the prism table. Now turn the telescope from its initial 
0

position through exactly 90  and clam in that position. Let the new reading be 
0X+90 .

  iv) Rotate the prism table slowly without disturbing the verniers so that the reflected 

image of the slit is made to coincide exactly with the vertical cross wire. In this 
0position the angle of incidence of light on the grating surface is 45 .

0
  v) Rotate the vernier scales along with he prism table through 45  to adjust the 

grating normal for normal incidence position. The verniers are locked in this 

position.

 3) Measurement of angle of diffraction:
nd  i) Adjust the telescope for the 2  order spectrum on LHS, clamp it and by slow 

motion screw, bring the intersection of the cross-wires exactly in the middle of the 
nd2  order D  line.2

  ii) Note the reading (MSR,VC,VSR &Total) on both the verniersV  & V .Normally 1 2

0the difference between the verniers should be 180 .
st  iii) Then adjust the telescope for 2D  &1  order spectrum on LHS respectively and 1

note the reading.

  iv) Now turn the telescope to catch the first order, 2D   & 2D  images respectively on 1 2

RHS and take reading of the two verniers for each order.

  v) The difference between the two readings of the same vernier is double the angle of 

diffraction 2θ. Find out the mean θ for different orders.

  Vi) Using the working formula, find out the grating element of the diffracting grating, 

substituting the value of wavelength of sodium light, angle of diffraction and 

order number for different order. Then calculate the mean grating element.

_âùdûMgûkû ^òùŸðgòKû / _âùdûMgûkû ^òùŸðgòKû / 
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 2) Grating adjustment:

  i) Bring the telescope in line with the collimeter and source to have image of the slit 

on the vertical cross wire.

          ii) Take the direct ray reading on the scale (MSR,VC,VSR &Total). Let it be X.

  iii) Fix the given grating on the prism table. Now turn the telescope from its initial 
0

position through exactly 90  and clam in that position. Let the new reading be 
0X+90 .

  iv) Rotate the prism table slowly without disturbing the verniers so that the reflected 

image of the slit is made to coincide exactly with the vertical cross wire. In this 
0position the angle of incidence of light on the grating surface is 45 .

0
  v) Rotate the vernier scales along with he prism table through 45  to adjust the 

grating normal for normal incidence position. The verniers are locked in this 

position.

 3) Measurement of angle of diffraction:
nd  i) Adjust the telescope for the 2  order spectrum on LHS, clamp it and by slow 

motion screw, bring the intersection of the cross-wires exactly in the middle of the 
nd2  order D  line.2

  ii) Note the reading (MSR,VC,VSR &Total) on both the verniersV  & V .Normally 1 2

0the difference between the verniers should be 180 .
st  iii) Then adjust the telescope for 2D  &1  order spectrum on LHS respectively and 1

note the reading.

  iv) Now turn the telescope to catch the first order, 2D   & 2D  images respectively on 1 2

RHS and take reading of the two verniers for each order.

  v) The difference between the two readings of the same vernier is double the angle of 

diffraction 2θ. Find out the mean θ for different orders.

  Vi) Using the working formula, find out the grating element of the diffracting grating, 

substituting the value of wavelength of sodium light, angle of diffraction and 

order number for different order. Then calculate the mean grating element.

_âùdûMgûkû ^òùŸðgòKû / _âùdûMgûkû ^òùŸðgòKû / 
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Conclusion:

0The grating element of the supplied plane diffraction grating was found to be...........................cm.=….…. A

Precautions:
 1. Make sure diffraction grating is placed vertically and ensure turn table is horizontal/flat by using 

the leveling screws.
 2. Check that the vernier calipers are set at 0 degrees before proceeding.
 3. Adjust the eyepiece until the cross threads are clearly in focus.
 4. Adjust the slit so that a narrow beam can be seen through the cross Wairs.
 5. Check that the central ray is shining directly through the centre of the cross Wairs.
 6. Set collimeter so that only parallel rays come through it.

Now using the working formula we can calculate te grating element for different orders as,

_âùdûMgûkû ^òùŸðgòKû / _âùdûMgûkû ^òùŸðgòKû / 
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Conclusion:

0The grating element of the supplied plane diffraction grating was found to be...........................cm.=….…. A

Precautions:
 1. Make sure diffraction grating is placed vertically and ensure turn table is horizontal/flat by using 

the leveling screws.
 2. Check that the vernier calipers are set at 0 degrees before proceeding.
 3. Adjust the eyepiece until the cross threads are clearly in focus.
 4. Adjust the slit so that a narrow beam can be seen through the cross Wairs.
 5. Check that the central ray is shining directly through the centre of the cross Wairs.
 6. Set collimeter so that only parallel rays come through it.

Now using the working formula we can calculate te grating element for different orders as,

_âùdûMgûkû ^òùŸðgòKû / _âùdûMgûkû ^òùŸðgòKû / 
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aòzêeY Rûfò

_eúlYe CùŸgý - @ûùfûKe GK a‰òðd C› aýajûe Keò \ò@û~ûA[ôaû aòa©ð̂  Rûfòeê Rûfòe
C_û\û^e ^ò‰ðdö

@ûagýKúd C_KeY -
1. ùÆKþùUâûcòUe
2. ÆòeòUþ Ée
3. ùiûWÿòdcþ fýûµ
4. icZk aòa©ð̂  ùMâUòõ
5. ~aKûP (C©k KûP)

iò¡û« -
        nba  sin)(

ù~CñVûùe -   = @ûùfûKe Zew ù\÷Nðý
(a+b) = ùMâûUòõ C_û\û^
n = aòa©ð̂ e Kâc
  = aòa©ð̂  ùKûY

_âùdûM _âKòâdû -
1. ùÆKþùUâûcòUee icùdûR^ -

i.  ùÆKþùUâûcòUee iað̂ òcÜ MY^û ^ò‰ðd Keö
ii. ÆeòUþ Ée aýajûe Keò @û]ûeKê icZk Keö
iii. Kâiþ ZûeMêWÿòK ÆÁ bûaùe ùK¦âòZ ^ ùjaû _~ðý« ùUfòùÄû_e @ûLô LŠKê (eye

piece) icûùdûR^ Keòaûö \éÁò bâcKê GWÿûA GK \ìe aÉêe ÆÁ \égý _ûAñ ùUfòùÄû_e
icûùdûR^ Keòaûö

2. iûcû^ýKûeKe icûùdûR^ - ùKûfòcòUee @l Gaõ C› ijòZ ùUfòùÄû_Kê GK iek
ùeLûùe eLôaûö GK iõKú‰ð ùeLû _âZòQaò _ûAaû _ûAñ iäòUþe _âiÚKê icû^ Keòaûö
@ûùfûKòZ iäòUþe GK Zúlà _âZòQaò _ûAaû _~ðý« ùKûfòcòUe ùf^èeê iäòUþe \ìeZûKê icû^
eLôaûö

3. Rûfòe icûùdûR^ -
i.  bìf´ Kâiþ Zûeùe iäòUþe _âZòQaò _ûAaû _ûAñ ùUfòùÄû_þKê ùKûfòcòUe Gaõ @ûùfûKe
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C› ijòZ GK icû«e ùeLûùe eLôaûö
ii. ùÄfþùe _âZýl egàòe iÚû^ cìfý ù^aû (MSR, VC, VSR Gaõ Total) GjûKê ‘X’

ùaûfò ]eû~ûCö
iii. _òâRcþ ùUaêfþùe \ò@û~ûA[ôaû ùMâUòõKê iÚòe Keòaûö Gùa ùUfòùÄû_þKê Gjûe _âûe¸òK

iÚòZòeê 90O _~ðý« NìùeA ùijò iÚòZòùe Käûcþ Keòaûö a©ðcû^ ^ìZ^ cìfýKê X + 90O

ùaûfò ]eòaûö
iv. b‰ðúde MêWÿòKê aòPkòZ ^Keò _òâRcþ ùUaêfþKê ]ôùe ]ôùe NêùeA iäòUþe _âZò̀ kòZ

_âZòQaòKê bUòðKûfþ Kâiþ Zûe ijòZ VòKþ bûaùe ùck Lê@ûA eLôaûö
v. Gjò iÚòZòùe ùMâUòõ _éÂùe @ûùfûKe @ûKâû« Zûe ùKûY (Angle of incidence) 45V

ùjaö iû]ûeY @ûKâû« iÚòZò _ûAñ ùMâUòõKê iRûWÿòaû flýùe _òâRcþ ùUaêfþ ijòZ 45Vùe
b‰òðde ùÄfþKê NìeûAaûö b‰òðde MêWÿòK Gjò iÚòZòùe iÚòe ùjûA ejòaö

4. aòzêeY ùKûYe cû_ -
i. aûc _U Käûµþ Gaõ ]ôe MZò \ßûeû \ßòZúd ùÆKÖâcþ _ûAñ ùUfòùÄû_þKê icûùdûR^ Keòaû

Gaõ Kâiþ Ißûdûe MêWÿòKe iúcòZ ùQ\ (intersection)Kê \ßòZúd Kâce VòKþ cSòùe
eLôaûö

ii. Cbd b‰òðde V1 Gaõ V2 e iÚû^ûu fò_òa¡ Keòaûö iû]ûeYZü Cbd b‰òðde
c¤ùe _û[ðKý 180O  ùjaû CPòZþö

iii. Zû_ùe aûc _Uùe ~[ûKâùc 2D1  Gaõ _â[c ùÆKþUâcþ _ûAñ ùUfòùÄû_þe icûùdûR^
Keò iÚû^ûu ^òeì_Y Keòaûö

iv. Gjò_eò bûùa WûjûY _ùU _â[c Kâc 2D1 Gaõ 2D2 ùÆKþUâc _ûAñ ùUfòùÄû_e
icûùdûR^ Keò _âùZýK Kâc _ûAñ iÚû^ûu ^òeì_Y Keòaûö

v. icû^ b‰òðdee \êAUò iÚû^ûu c¤ùe _û[ðKý iû]ûeYZü aòùz\^ ùKûY 2  e
\ßòMêYö Zû_ùe aòbò̂ Ü Kâc _ûAñ jûeûjûeò ùKûY ^òeì_Y Keòaûö

vi. Kû~ðýiìZâ aýajûe Keò aòbò̂ Ü ùMâUòõe ùMâUòõ C_û\û^ ^òeì_Y Keòaûö ùiûWòdcþ
@ûùfûKe Zew ù\÷Nðý ( ), aòa©ð̂  ùKûY Gaõ Kâc iõLýûKê bò̂ Ü bò̂ Ü Kâc _ûAñ
_âZòiÚû_^ Keò jûeûjûeò ùMâUòõ C_û\û^ ^òeì_Y Keòaûö
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MY^û -    = 5893 AO

1.  Kâc iõLýû (n) = 1 _ûAñ, (a+b) = 



sin

2.  Kâc iõLýû (n = 2) _ûAñ

K.  (a+b) = 



sin
2

L. (a+b) = 



sin
2

(a+b) e jûeûjûeú cìfý ^òeì_Y Keòaû
gZKWÿû bêf -
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C_iõjûe -
C_ùeûq _eúlYeê ù~ûMYû Keû~ûA[ôaû icZk aòa©ð̂  ùMâUòõe ùMâUòõ C_û\û^ ùaûfò ̂ òeì_Y
KeûMfû ù~Cñ[ôùe gZKWÿû _______ bêf @Qòö

iZKðZû -
1. aòa©ð̂  ùMâUòõKê VòKþ bûaùe iÚû^òZ Keòaû CPòZþö
2. Ée-cû_^ Äé aýajûe Keò Nì‰ð̂  ùUaêfþKê bìicû«e Keòaû CPòZþö
3. @ûMKê aXÿòaû _ìaðeê b‰òðde Kýûfò_ee 0V iÚû^ûuKê ~û* Keòaû CPòZþö
4. Kâiþ Zûe ÆÁ bûùa ù\Lû ^~òaû _~ðý« @ûLô LŠKê icûùdûR^ Keòaû CPòZþö
5. GK Zúlà @ûùfûK egàú ^ ù\Lû~òaû _~ðý« iäòUþKê icùdûR^ Keòaû CPòZþö
6. ùK¦âúd egàú Kâiþ Zûee ùK¦â ù\A iò]ûikL ù\Lû~ûCQò Kò ^ûjó ~û* Keòaû CPòZþö
7. ùKûfòcòUeKê Gjò_eò bûaùe icûùdûR^ Keòaû CPòZþ ù~_eòKò ùKak iûc«eûk egàò

Gjû ù\A MZò Keòaö
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aòzêeY Rûfò

_eúlûe cìf CùŸgý - GK ewòd @ûùfûKe C› ùabûe Keò \ò@û~ûA[ôaû aòa©ð̂  Rûfòeê Rûfòe
C_û\û^þ aûjeþ Keþcûö

\eKûeú Rò̂ òh -
1. ùÆKþùUâûcòUe
2. ÆòeòUþ ùfùaf
3. ùiûWÿòdc afaþ
4. icZk aòa©ð̂  ùMâUòõ
5. ~aKûP

Kûc Keaûe ]ûeû -
   nba  sin)(

ù~^þVûù^ -   = @ûùfûKe Zew f´û
(a+b) = ùMâUòõ C_û\û^
n = aòa©ð̂ e Kâc
  = aòa©ð̂ e ùKûY

_eúlû Keaûeþ ZeòKû -
1. \ìeaúlYe icûùdûR^ -

Kâi Zûecû^Kê bfKeò cSò[ô ^ûAñ @ûiaûe ZKþ ùUfòùÄû_þe @ûLôLŠ ùK icûùdûR^
Kecûö bêf cû_þ~êKþ ̂ ê añPþaûe fûMò MêùU \ìeò@û Rò̂ òhUû ̀ UòKþ \ògaûe ZKþ icûùdûR^
Keþcûö

2. iûcû^ýKûeKe icûùdûR^ -
ùKûfòcòUee @l @ûC C› iûùw ùUfòùÄû_þùK iò]û eLcûö MêùU _Zfû ùeLû `Uê
_ûGaûeþ fûMò iäòUþe Ciûeþ ùK icûùdûR^þ Keþcûö @ûùfûKòZ iäòUþe MêùU _Zfû `Uê
_ûGaûe ZKþ ùKûfòcòUe ùf^è̂ ê iäòUþe \ìeZû ùK icûùdûR^þ Keþcûö

3. Rûfò icûùdûR^ -
i.  bìf´ Kâi Zûeþùe iäòUe ̀ Uê _ûGaûefûMò ùUfòùÄû_þùK ùKûfòcòUe @ûC @ûùfûK C›

iûùw icûù^ eLcûö
ii. ùÄfùe iò]û @ûùfûKe RûMûe cìfý ù^cû @ûC ZûjûùK X afò cû^òù^cûö
iii. _òâRcþ ùUaêfþùe \ò@û~ûA[ôaû ùMâUòõ ùK iÚòeþ Keþcûö ùUfòùÄû_þùK Zûjûe cìf

iÚòZò̂ ê 0V ~ûGKþ aêùfA Keò ùijò Vûù^ eLþcûö Ajûù\ ̂ ì@ûñ cìfýùK X + 90O afò
cû^þcûö
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iv. b‰òðdeþ cû^þKê A@ûWÿ ùi@ûWÿ ̂ ûAñ Keò Keò _òâRcþ ùUaêfþùK ]ôùe ]ôùe NìùeA Keò
iäòUþe _âZò̀ kfòZ `UêùK bUòðKûf Kâiþ Zûe iûùw VòKþ jòiûùa còùgA Keò eLþcûö

v. A @aiÚû[ô ùMâUòõ C_ùe @ûùfûKe @ûKâû«Zûe ùKûY 45V  ùjaûö iû]ûeY @ûKâû«
@aiÚû fûMò ùMâUòõùK iRûaûe fûMò _òâRcþ ùUaêfþ iûùw 45V  ùe b‰òðde ùÄfùK
aêfûcûö b‰òðde cû^þùK A @aiÚû[ô iÚòe Keò eLþcûö

4. aòa©ð̂  ùKûYe cû_ -
i. ùWaþeò `ûfe KäûµUþ @ûC ]ôe MZò Äé ùK 2 ^ce ùÆKþUâcþ fûMò ùUfòùÄû_þùK

icûùdûR^ Kecû @ûC Kâiþ Ißûdûe cû^Ke icòZ ùQ\ (intersection)ùK \ßòZúd
Kâce VòKþ cSûcSò eLþcûö

ii. \êjò b‰òðde V1 Gaõ V2 e iÚû^ûu ùfLþcûö iû]ûeYZü \êjò b‰òðde bòZùe 180O

`eKþ ùjaûe K[ûö
iii. Zûe _ùe bêR^ò `ûfe 2D1  _ùjfû ùÆKþUâcþ fûMò ùUfòùÄû_þe icûùdûR^ Keò

iÚû^ûu aûjûe Kecûö
iv. A«û Keò bêR^ò `ûfe _ùjfû Kâc 2D1 @ûC 2 ^ce Kâc 2D2 ùÆKþUâc fûMò

ùUfòùÄû_e icûùdûR^ Keò iaê Kâc fûMò iÚû^ûu aûjûe Kecûö
v. icû^ b‰òðdee \êAUû iÚû^ûu bòZùe ̀ eK Uû iû]ûeYZü aòùz\^ ùKûY 2  e \êA

Mê̂ û ùjiòö Zûe_ùe @fMû @fMû Kâc fûMò jûeûjûeò ùKûY aûjûe Keþcûö
vi. Kû~ðýiìZâùK ùabûe Keò @fMû @fMû ùMâUòõe ùMâUòõ C_û\û^ aûjûe Keþcûö ùiûWòdcþ

@ûùfûKe Zew ù\÷Nðý ( ), aòa©ð̂  ùKûY Gaõ Kâc iõLýûùK @fMû @fMû Kâc
fûMò  aûjûe Keò Zûe jûeûjûeò ùMâUòõ C_û\û^ aûjûe Kecûö

jòiûaþ KòZûaþ -    = 5893 AO

1.  Kâc iõLýû (n) = 1 fûMò, (a+b) = 



sin

2.  Kâc iõLýû (n = 2) fûMò

K.  (a+b) = 



sin
2

L. (a+b) = 



sin
2

(a+b) e jûeûjûeú cìfý aûjûeþ Keþcûö

`fû`f -
Keò[ôaû _eúlû^ê icZf aòa©ð̂  ùMâUòõe ùMâUòõ C_û\û^ __________ afò aûjûe Kefêñö
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RMò eùjcû -
1. aòa©ð̂  ùMâUòõùK VòKþ Keò eLþaûe CPòZö
2. Ée-cû_^ ~ª ùabûe Keò Nì‰ð̂  ùUaêfþùK bìicû«e eLþaûe CPòZþö
3. @ûMùK aXÿòaûeþ @ûNeê b‰òðde Kýûfò_eû e 0V iÚû^ûuùK _eLô ù^aûe CPòZþö
4. Kâiþ Zûe i`û ù\Lû ^ûAñ~òaûe ZKþ iäòUþùK icûùdûR^ Keaûe CPòZþö
5. MêùU ieê @ûùfûK egàú ^ûAñ ù\Lû~òaûe ZKþ iäòUþùK icùdûR^ Keaûeþ CPòZþö
6. ùK¦âúd egàú Kâiþ Zûee cSû ù\A iò]û iò]û ù\Lû~ûCùQ Kò ^ûjó _eLô ù^aûe CPòZþö
7. ùKûfòcòUeùK A«ûKeò  icûùdûR^ Keòaûe CPòZþ ù~«û Kò Lûfò iûc«eûk egàò A Zûe

ù\A ~ûA _ûeþaûö
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