- ENGINEERING PHYSICS

 PHYSICS LAB MANUAL

EN14103(P)




LIST OF EXPERIMENTS

E  LENSecsccsmmsnsisnsn s Frrtiganemrmn R s 18
 5DIAMETER OF WIRE BY AIR WEDGE.o.ccvvvvsvsrsrsserssne 23

S ..':_-G.ULTRASONIC DIFFRACTOMETER-VELOCITY AND

~ WAVELENGTH OF ULTRASONIC WAVES......ccommmsssnses )

~ 7.FREQUENCY OF FORK-MELDE'S STRING.....cccummmmsrnsrrrsrsrssns 31
' 8.CHARACTERISTICS OF ZENER DIODE.....ccuomeersresemines 36
| 9.ZENER DIODE-VOLTAGE REGULATION.cocvsvrsssrssssssrns 39
" 10.CHARACTERISTICS OF PHOTODIODE oot vt 42
" {LSTATIC TRANSISTOR CHARACTERISTICS. .coocsrscrsrise 45

. 12.SPECIFIC ROTATION BY POLARIMETER...coccrrrrsrvirn 50



13.WAVELENGTH OF LASER USING GRATING

14.REFRACTIVE INDEX OF ORDINARY RAY AND
EXTRA ORDINARY RAY

ooooooooooooooooooooooooooooooooooooooooooooooooo

....... 53

S e e o




EXPERIMENT No. -1
E\ORM&UNCEDERC% SPECTROMETER

the
__n; ¢ m) xpu,u um dnd hcnce LO dctcnnmc the w(wclmvtb of
10 othu pz(mnm,m lines of mercury spectrum by the normal
-_-muuc,nu* method.

7APP&Q&TUS

' >pca LromcLCI the given grating, mercury vapour lamp, ¢ LC.
..g'qmcs%

- .-;_\_.._.:.':_:-4%1E}lelT]. al incidence,

~ Sing =Nnj) Where,

A = theangle ofdiffraction,
N = thenumberof lines permetre of the grating
n = the order of the spectrum

and 2 = the wave length of light used in metre.

~If 3 of green line is known, N can be calculated, ic¢ the
grating can be standardised.

N = Sinf,
‘ D/‘}b

Having found the value of N, the wave lengths of the other
| prominentlines can be determined using the formula,

. uinl -
i b
Nn




:_1.1_:?_.0 dt-;}_r. The: telos,wpe: 1S ad_]usted so that the«poz_m of
ctmnot the cross-wires coincides with the fixed edge
the image of the slit. The telescope is then clamped. The
_-1-<?':'f-:t'ﬁ'b'1é is unclamped and adjusted so that the reading of
ier [ is 0% and the reading of vernier IT is 180°. The vernier

le is then clamped. The telescope is then unclamped and
L,_,dtfed ematiy through 90° and then clamped. The grating is
hen mounted on the grating table, with it's ruled surface facing
1¢ 'cp”‘.;__‘ﬂ,or The grating table alone is rotated so that the
flected image of the slit coincides with the point of
nlf:fr-:;cb;lmn of the cross-wires. The rsﬂectcd image will be
hite in colour. (There may be two reflected images. The
riﬂhter one is chosen.) Now the angle of incidence is 45°.
he vernier table is now unclamped and rotated exactly through

Collimator

Telescope
f\
V.

]
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S4SY¥in-such a direction that the ruled surface ol the grating

faces the collimator, The vernier table is then wlamped. The

grating is now in the normal incidence position.

1) TO STANDARDISE THE GRATING

The telescope is unclamped and brought in line with the
colimator. The direct image of the slit (white in colour) is observed.
From this position, the telescope is slowly rotated towards left,
The first order spectrum of mercury lightis observed. The telescope

15 adjusted so that the cross-wire coincides with the green line.

The readings of vemnier [ and vernier I are npoted. The telescope
is then rotated to the right of the direct image and adjusted so that
the cross-wire coincides with the green line of the first order
spectrum in the right. The readings of vernier I and vernier II are
noted. The difference in readings of the corresponding verniers on
the left and the right sides is determined. The average value of the
difference gives 2@. Then the angle of diffraction for the first order
green line, 0, is found. Assuming the wavelength of green line,.

Collimator

i order

\ \
//I order

I order



of rulings per metre, N, of the grating is calculated

Sm@ _
1 Where n=1 for first order image
8

where n=1 for first order.

The experiment is repeated for the second order spectrum
nzZ) also. The mean wave lengths of different lines are found.
BSERVATIONS

fﬂ dgustments for normal incidence
' _ VernierI ~ Vernier II
Directreading - -
Reading after the telescope }

is turned through 90° by =

Reading after rotating the }
VeINICY Lab]c thiouszh 459, ~ s -
-'_.) To standardfse the grating To find N
Value of 1 msd Sl o degree
s minutes
No. of divisions on the vernier n =
| Imsd
Least count (LC of the vernier) — =S

Sjpem




Fleigness S T c'—_'i'l'.:i;'sf.i'mMH_ﬁb i ., t"f;} flvl:w-;.t.n —I
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: ¥ o = P |

e
A ; PRSI Sl e (9 -
g NVernier| el ] Right : # N = nA
Wl o [Blul o
==
E

a0 Mean N = ,.... . ... /m
3) Determination of wavelengths :

ey - Diffracted O
g ] reading 5 o = | 2|%
‘o] Line Vernier : - O | =
= Left Right |< _§ L
Ao AMEIFIMIE
2 el ¥ =t
S IEI= s
o V.,
| violet |
V?.
_ Wy
Blue
VZ
Vl
Blue-
green Vs
sl ¥,
| Yellow
1 i
+ VY,
vello
I ¥,




pectrum are given in the tabular column.

a) The wavelength in nanometer = wavelength in metre x'
10% because Im=10° nm. The wave length of Hg. green,

A, =5461x 10™°m =546.1 nm

_ b) The grating can be standardised, ie, the number of
~ lines / metre, N can be found using sodium light also; For
- this, the grating is adjusted in the normal incidence position
 using sodium light. The angle of diffraction 'g ' for the firs
order (n=1)1s determined. Then, assuming the wavelengtt
~ of sodium light, 2, the value of N is calculated using the
formula,

N:‘ime

nA

g = ]
A = 5893x10"m

- Tlie angle of diffraction for the second order (n=2) al«
s measured and N is calculated. Then mean value of N

The wavelengths of the prominent lines of the mercury §
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Exprerirrernt - Z

-'*P?ERSIVE POWER OF GRATING -
. SPECTROMETER

romeler, given graling, mercury vapour lamp ele,

Directray -




T, 4
Dispersive power of grating = —

dA
Fora graring, for normal incidence
Sin B = Nad.. ooovversun (1)

where 8 1x the angle of diffraction, nis the order of spectrum.
the number of lines per unit lengrh and A is the wavelength
ight

differentiaring Cos 8 d8 = Nnd A

do Nn )
dA Cosb

ROCEDURE |
The preliminary adjusunents of the spectrometer ic eye-picce
ustmen, telescope adjustment and collimator adjustment are done.
i@_._:pec_;iromcmi*is now set up for normal incidence of light from a
rcury lamp. Telescope is brought in a line with the collimator to
erve the directimage. Now it is turned to either side of the direct
age to observe the diffracted qpe(,trum in the first order. The vertical
ross wire is adjusted o coincide with the lines, violet I, violet II,
reen, yellow I and yellow 1T successively on the left side. The readings
ach line both in vernier I and vemier 1T are noted. Now the |
cope is turned to the right side of the direct image and vertical
s wire 1§ adjusted to coincide with the lines successively. The
'-dfmu for cach line in both the verniers are taken. The difference
tween the readings in corresponding verniers on the leftand the

t_._mda, gives 20 . Mcan angle of diffraction 8- for cach line 1s
culated. Grating is standardised as follows.
Foragrating, Sin 6 =Nn 4. o
or first order (n = 1), knowing wavelength of green line (4, =
x 10-19m), the number of lines per metre of the grating (N)1s
lated f}'mﬁ N = Slng_(i_w where 0y is the angle of diffraction.

length for cach line is caleulated from the above cquation Sin

R



Her ) de
6 =Nn A . Dispersive power —= for violct region is Ld}LULLLLd as

| dA
"'f(-j_.IJ__()ws 6, 1s the angle ofdiffmc{jon for violet I whose wavcelength is

) Slml larly @, 1s Lh;e angle of diffraction for violet I whose

f ~wavelengthis 2,.
® dp = 8,~0, anddA = 4 ~A,.

al 1S determineaq.

- . 8,+6, . . .
Mean angle of diffraction 8 = *‘3——— is calculated. Dispersive

. power 1s also found using E—é The mean value 1s calculated.

Sumilarly dispersive power is also found [or the pair yellow I and
- yellow II ines, pair of Blue and green cte. The experiment is repeated
~ for the second order spectrum also.

 OBSERVATIONS

Adjustment for normal incidence

| Vernier - Vernier 11
Direct Reading e s
Ruddm g when telescope is turned through QO
‘Reading when vernier table is turned through 450, ...

To find the least count (/.c)




ri‘xt Count (LL.C) = I msd
s ﬂ

— minute

ading = Main Scale Reading + (Vemier Scale Reading x LC)

defermine wavelength of lines

thfr.%cted ; o | 2|
_ reading - -0
| Vernier - ; h % Sj ﬁ mu
sty 1oht =
Left g A il
e | = =
o | R = £ ;
= EQIER  ES
VI
VZ
Violet 11
Vz
Vl
| Blue v,
| Greenish |V,
-__;'B]uc V,
. vV,
“Green
VE
IRV |
Yellow | ’ ]
Yellow Il ’
VZ




T calllrrate the grating

Wavelength of green A, = 5460 x [0-10m
Angle of diffracuon 8, = ...

Order of the spectium n = |

: Sin 6,
s.Number of lines /m;, N = ——=

Dispersive power aof grating for viclet region
Number of lines/m, N =

Order of sepctrum, n = =

For Violet |
Angle of diffraction ¢, =

..........................

Wavelength 4, =

..........................

~ For Violet Il
' Angle of diffraction @, =

..........................
..........................
.........................

..........................

. 46
- Dispersive power Qo T e

o 6 +0,
Mean angle of diffraction @ = -

degree/m

b o i



S 6, +0,
- Mean angle of diffraction 6 = *‘2—1
D . Nn - : /
B . Dispersive powel 5 8 causnnias o cgree/m
¥ .p Cos6
.. Mean Dispersive POWEF = ...oooooviriieiiinnens. degrec/m

. Result
1. Mean dispersive power of grating i Violet region = . degree/m

- 20 Mean dispersive power of grating in Yellow region ...degree/m

bl
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Expaeriment 34
RESOLVING POWER GF GRATING

AlBM
To determine the resolving power of a plane ransmission grating

using spectrometer arranged for normal incidence.

APPARATUS

Specuometer, given graling, mercury vapour lamp ete.

PRINCIPLE

Resolving power of a grating 1§ its ability to show two neghbouring
spectral lincs in a spectrum as separate. If Aand A+dA are
wavelengths of two neighbouring spectral lines, the resolving

power of the graring is the ratio R

By Rayleigh's criterion for resolution, when the two spectral lines
are justresolved.

)

d
spectrum and N, 1s the total number of lines in the given graling.

Resolving power of grating = nN, where n 1s the order of

If b is the mean width of an adjustable slit for the positions of
justresolution and just unresolution,
A

then resolving power il bnN where n is the order of

L9

spectrum and N is the number of lines per unitlength of grating.

PROCEDURE

The preliminary adjusiments of the spectrometer e cye-piece

13



_._"lep 'lduu)pt, 1S hmught na Imc with Lhc wlhmatm )
_he dmulmauu Now 1t ammed o en_hu side of the duu_t

e 0¢ is the angle of diffraction. Wavelength for

croscope. [ts width is measured correctly by making the vertical
oss-wire of the microscope coinciding with its left and right edges.

- The slitis again replaced in its posi tion and looking through the
lescope. the width i elowly inereased undl the twa yelow lines gel

';udud This s the mndnmn [m |uxt resolution. The slil 1s takeri

"

m:u_-,_qlvcd. Tlm S 1(. 1S l.dkt,n and 18 fOLUﬁ.‘:&.td using a vernier




."":..-'E":_l:'i'“.J(.‘._i"i.[.._‘;;'_'\f\f.ldfl't at this resolution condition is again determined accurately
:__5___;1'3 ibove. The mean width of the slit (b) is calculated. This is repeated
forthe lines on the right side also. Knowing this mean width, resolving
"'p()wm can be calculated. This is repeated for second order spectrum.

' ‘;'o'asew;:\'rio NS

Ad;ustment for normal mcxdence
Vernier I Vernier I

_ Direct Reading sl “emssntneas

Least Count (L.C) = Vg

: 3T0 c-a_l ibrate the grating

s

.?%Welc.ngth of green A, = 5460 x 10-0m
-~ Angle of diffraction 6, = ... .

- Order of the spectrum n = |

B o | Sin 6.
ouinbe of hnes fm M o= o—rrF
) 1])»2



Diffracted 9 SR
- reading i s BT
Vemier : _ : E, :\? 5 |
2l 35N Il B2 !
SNESAEETE

Mean wavelength 4= —-'—2%“ e R s A

: , A
o ReSolving power =0l s
_ d/jt

umber af tineg / meoe N

Length of grating = .o m.

i
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Total murmibsaer Of HHnes in SELRLEE Y Dol e & wergpiecidon ey

Order of the spectrum n =

- Resolving power = nN, =

....................

MICROSCOPE READING TO FIND WIDTH OF SLIT 'b'

Value of 1 main scale division =

....................... Ccms
Number of vernier scale divisionn= .......ccooeeririnn,
1 - ‘-
Least count = B i cms
n
Reading of microscope - =
) —
Position of Onleftedge Ry On rightedge Ry 'gd ‘xa E
telescope 5 o =
| MSR MSR S

unresolved position

resolved position

Resolving power = bnN=

RESULT

Resolving power of the given grating =




EXPERIMENT - A

NEWTONS'S RINGS - RADIUS OF
CURVATURE OF CONVEX LENS

termine the radius of curvature of a convex lens by
Rings method.

Us

tons' rings apparatus, sodium 'va.:pour lamp, vernier
ope, a convex lens of large focal length (about 1 m),

diameter of the n® dark ring is given b-y;
- D? =4nRA .....(1)
ex lens and ), is the wave length of light used.

diameter of the (n+k)™ dark ring is.given by
D2, =4 @+K) RAc(2)

D, -D2=4kRA

n+k
2 2
or R = Dn-i—k HDn y (3)

VION'S rings apparalus COnsists ol an opucally plane
3 on which a long-focus convex lens L is placed. Above
¢ is a glass plate 'P'inclined at 45° to the horizontal.

16

¢ R is the radius of curvature of the lower surface of

R LT T ——

i




microseops

o

15 \
A N -A

{D7)'

&

Light from a sodium lamp is rendered parallel by a short-
focus convex lens L. These parallel rays fall on the glass-
- plate P and get reflected vertically downward and fall on the
~system of the lens L and the glass plate G. The light reflected
from the lower surface of the lens L and the upper surface of
the glass plate G interfere and a number of concentric dark
~and bright rings are formed. These rings are observed through
& microscope arranged vertically above the glass-plate P. The
;__;'.i'nicroscope is focussed well so that the rings are clearly seen.
 Thecentre of thering system is dark. Then by working the tangential
serew, the point of intersection of the cross-wires 15 kept at the central
~ dark spot. Then the microscope is moved to the left and to the ngnt i
order to ensure that about 25 dark rines are clearly seen.

i
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Foimes ﬁ.l. o

ng_ on L}u, left and the reading corresponding to cach ring is
aken. Then, by working the tangential screw, the microscope

' 'o_}._{f:_d in the same direction until the cross-wire is tangential
he second dark ring on the right. The corresponding reading
;;._Lake'ﬁ'f- Similarly the cross-wire is kept tangential to the 4%,

, 8%, etc. dark rings up to the 20™ dark ring on the right.

he readmg corresponding to each ring is taken. (The
cindlentml screw should be worked only in one direction from
e position of the 20™ ring on the left to the position of the
0™ ring on the right. This is to avoid back lash error)

The difference.in readings on the left and right of each
ing gives its diameter D. The value of D?is calculated. The
'alfu-es'.;-'-t)f D?,, —~D? are calculated, for a value of k = 10. Then

the mean value of (D2, —D?)is found.

_ If the wavelength of sodium light is 2, the radius of
-curvature of the convex lens for the marked surface can be
etermined using the equation

s Dﬁﬂ-k . Dn
4 kA
where k =10
OBSERVATIONS
'_:)f:-fUE-Ec;mscape. readings
Value of 1 msd B e cm

I

N 0. of divisions on the verniern T S

 Leastcount (LC) = e TR

: Wﬁﬁclength of monochromatic light 3 =5893A

¥
:
]
o
B
i
il

2l




Diameter e E o
1Fs) SN Total D Dol
@ [MSRIVSR|(b) | a~p
ms_ | cms cms | m |

— — e T T s bt ey ] TS — v ss—]

D 2 S ‘
-OfDrﬁ-}: “Dn_ -

ORI ¢ 4

urvature of the surface of the lens

é RxDi-:»k“Di
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Experiment - &

DIAMETER OF A WIRE BY AIR WEDGE

determine the diameter of a thin wire by measuring

wo optically plane rectangular glass plates, the givsn Wire,
11 'ap_our lamp, travelling microscope etc.

._.edge is formed by placing two optically plane glass
one above the other and keep the wire in between the
'ne end of the plates is held tight by a rubber band so
comes the line of contact and put another rubber band
"-n the other end so that it forms the open edge).

3'*ciiza..met.e,.r of the wire used to form the air wedge is

i

dw ?B where [ is the distance.of the wire from the .
i vhwh plates are in contact (tight end), 3 the wave
ftilz_ght used and [ the band width.

the;-.gias_s pl&te B 18 1nc1dcnt Imrmally on thc air wedga
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Fig. 1

<
T
< s S
Pk
Ty

. air film

alr _'w:édge
ravelling microscope which is placed vertically above
B to view clearly the interference bands. (Bands are
ight reflected from ﬂle--top'&nd‘bo-tmm surfaces of air
etween the two glass plates of air wedge). Using
al screw, one of the cross wires is made to coincide
1d. Count the number of clear bands obtained (20
h 1at tangential screw is free to move on either side.
s wire (o coincide with a dark band either on extreme
reme left and take the reading on the horizontal scale.

SR + VSR x L.C). Move the cross wire to n + 2,
.1+ 18" band and note the microscope readings in

om'these readm gs width of 10 bands is calculated (X)

d width B is also found % .

‘I' between the wire and line of contact of the
asured. Knowing the wave | ength of sodmm 11gh¥,
&mctel of the wire 1s calcui&Led |

‘main scale division T e cm
af divisions un Ll:ﬁ voernier i =

R

R N

s e AR e

R

b

i




Je.C. of micrascope =

ksl

1 pasd

I

== R Y 8-y

|  Microscope readings

CIlS

IMSR| VSR

~ Total
=M.S.R +
VSR £ LC

cms

Width
i &0
bands

X cms

Mean
X

CITLS

=

B=

Band
width
mean X
10
cIms

KO
X

P4
I
<

14

FEE

>4
|
>t

18

d

= 58‘9.3 nm

Al

B

A

ontact of the plates | I '= i iveriviar s oGS

bl‘l"l—t--.c--.--Q--.-.Cnls

- . Tadians

2
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radians
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JLTRASONICS DIEFRACTOMETER -
VELOGITY AND WAVELENGTH
OF ULTRASONIC WAVES

determme velocity and wa.veienglh of ultrasonics using
asonic diffractometer

&mﬁ

Qudrt_z crystal (2 to 5 Mega hertz) mounted in between a
metal plates, a rectangular optically plane glass vessel

qmd like kerosene or C Cl 5 SpectromeLer A. F
1 t@r ete.

en;a quartz crystal Q placed between two metal plates
uid is set into vibrations using an A.F. oscillator,
lics are produced. When these ultrasonics are reflected
ctor, longitudinal stationary waves are praduced in
. Asaresult, alternate nodal pianes and antinodal
are formed. Atnodal planes, the layers are crowded
r (compressions or condensations) and density is
num. At antinodal planes, layers are separated
ac ib_ns) and density is minimum. This set up of nodal
nd antmodcﬂl planes behave like slits and opaque
-.& plane grating. Such an arrangement is called
c gmung Using this acoustic grating, velocity 'V' and
ngth '3 ' of ultrasonics can be determined.

ralle! beam of monochromatic 11ght from a sodium
imp is collimated und is allowed to fall normally on

26



C’é__l-!imatcr P — - Telescope

= et

_\ r-,fsxde; of the central mammum varzous orders of
'l'maxzma are obtamed If 9 is the angle of diffraction

L T S AT

---------------------------

SCIH&UOHS of the crystal and Vi is the veioaty
ve in Lhn, higuid.

ot



au;lla‘;orw s | /

(A= - —Cell
- (Quartz |
- crystal)

nitial adjustments of a spectrometer are made. The
r cell containing liquid is placed on the prism table
_ular to the collimator. The quartz crystal Q together
_plates and connection leads is clamped inside the
o another side of cell. A narrow beam of
nochromatic hght from collimator is allowed to fall normally
1e cell. The direct image is observed through the
- Now the A.F. oscillator is switched on and the
of A.F. oscillator is varied from 2 to 5 Megahertz.
tal is subjecied to these oscillation and it begins to
 resonance with the oscillator. As a result ultrasonic
o) produced in liquid. These waves g—ét reflected from
osite side of the cell producing longitudinal stationary

2.2

et




in the form of compressions and rarefactions. This
ement behaves like a grating and as a result ultrasonic
¢ diffracted. On either side of the central maximum
~orders of principal maxima are obtained.: The
s turned so that the cross-wire coincides with the
al line of the first order on one .side of the central
m. The main scale reading and vernier scale reading
ted. Now the telescope is turned to the other side so
atthe cross-wire « oincides with the spectral line of first otder.
in sca Ie‘ reading and vernier scale reading are noted. From
se two sets of readings, 2¢ for first order and hence g are
ated. The distance 'd' between two consecutive nodes
des is found out from the grating equation

8 =n} where ), the wavelength of sodium lightis
;fi ) /'La, the wavelength of ultrasonics in liquid.

--------------------

---------------------

---------------------

.....................

---------------------

SRR SR




Reading of Diffracted Image

PR e RaghE - - L | 2B ie L R
Sin @

Total
.

Il

2 2d

/elocity of ultrasonics in liquid V - B e o TRREE

30



EXPERIMENT - .7 <

"REQUENCY OF FORK - MELD

E£'S STRING

4

'-0 det-ermine the frequency of a tuﬁin.-_g fork by Melde's

_. tudmal mode of vibration

,\—I;—F— —wa |

.,



linear density of string

total mass at the end of the string
‘average length of one loop
cceleration due to gravity

of the scale pan is determined correct (o a milligram.
the given string is weighed accurately. Hence its
mass per unit length), 'm'is found.
rical connections are made as shown in the diagram.
rranged horizontally with its length parallel to the
fork. Here, the fork vibrates in a direction
o the length of the string. |
about 2 or 3 gms is placed in the scale pan. The
d. The fork vibrates. Transverse stationary waves
he string. The length of the string between the
lley is carefully adjusted by moving the fork, so
f well defined loops are formed in the string.
ps at the two ends, the lengths of a definite number
asured. Then the average length of a loop is found

ss M at the end of the string (mass of scale pan

n the pan) is n. wed. "t he value of Fl is found.

8

Lo b ST I e LR AR S
R ki M il s e A R T
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g (M
4m \ [*

AN

Puiley

he apparatus is arranged as shown in the diagram, with
ongs perpendicular to the string. Then the fork vibrates
1on parallel to the smng or smng vtbratlon in the

X?f??,i«'mcn't is -pé;rforme;d exacty as before for different

the mean value of i is found. Then the frequency

-é_&lculatcd using the formula.

33




éﬂs--:Turning poénts: | Sensibility Comeni)
= _Rasﬁmg;s (0igm WiS
Left Right | pOint .j- m b ". ;
SRR ®R)

: 2 1
i ;
i 3

@ L

1

R

i s e

= ' m = k | '
L R R R _ LIS A 4 L3 %

m=......kegm

]

he scale pan =..........gm=... kg | -

on due to gravity, g=9.8 ms?

”fgfﬁdd& 0 | o ol E

‘Total mass | Number Length of |Length of | .
'-___i.nc}uding of loops| X loops |oneloop | M|
he mass of X Lmetre .| L &
pan M kg '[:-"im

a4




L R LRI

Isdl
Mean “Fr =

Frequency of the fork, n =

RN .. % & i 4

Massin | Total mass | Number Length of | Length of

| thescale | including | of loops| X loops | one loop | M
paninKg| themassoff X | Lmewe | [ |

M
Mean'— = ...covinee.
| P2
quency of the fork = T
m [

et s F1OTEE

equency of the fork  =..........Hz

3s




EXPERIMENT 8

RACTERISTICS OF ZENER DIODE

aged ﬁqmﬁ«ﬁq*n Thyen
Ao Lk

diode is in the forward bizse:
rence applied to the diode is increased gradually
0 volt to a maximum using the potential divider
In each step Voltmeter and Ammeter readings

38



_'Y axis. It is as shown in the J’ 1gure:

AY

>

+

L L]

B b
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AT G

FOF{WARDBEAS.' - REVERSEBIAS .

‘tm'e:tef F'Amiﬁ'e:ter - Voltmeter Ammetﬁer.
eading | Reading | Reading | Reading
Volt) | I (mA) | V(Volt) | 1 (uA)

ION

rd resistance () = = ——a— = AB(Volt)
ar _._:._eSISt&gce )= AT " SLOPE _ BC(Amp)

- Ie= R JE R B %5 5o

oltage | o I gl iiigtiscice D

dynamic) resistance = ..........................ohms

erse biased circuit the milliammeter can be
suitable and sensitive microammerter ([l A)
e either U - 500 L A or U - [OU0 p A

28



Experiment £

\ER DIODE - VOLTAGE REGULATIGN

study the voltage regulation characteristic of a Zener diode
latits line and load regulation characteristic.

T T T

................




and V. are the output voltages in the absence of load (no

1 P (4)

+ AT
WAAA- Qﬁ,

I

T
i/-"%\'!'
I~
(631
[8)]
<+
o
01 :2KL)

(0-50V)

é;ﬂCil‘Cuii; diagram is made as shown in the figure (1). The input
(V.)is adjusted to be 7 Volt. The load resistance is adjusted
the milli ammeter indicates 10 mA. The load resistance is
this value. Now the input voltage is varied from 7 Volts to 10
ual steps of 1 Volt. Note the corresponding currentin cach
en a graph is plated with V; along X-axis and V, along Y-
alled line regulation graph and in as shown in figure (2).

=

s é&ﬁ'“




L keep the input voltage constant (say V.= 10V} by adjusting
al divider in the input supply. The load resistance 1§ varied .
1 t'_md current (I, ) increases from € to [0mA in equal steps.
p the output voltage (Vo) is noted. Plot a graph with I,
xis and V, along Y-axis. Itis called load regulation graph

hown in figure (3).

iy

v

O — !L(mA)

| Vi;.. Then percentage voltage regulation of the power
calculated.

me f'mg ulation : Load regulation
.= 10mA V, =10V

(Volis) | V, (Volts) 1 (mA) |V, (Volo) |

cgulation graph is drawn
lutiongraph drawn

Itage regulation i found out.

4\




Experiment 1o

CHARACTERISTIC OF PHOTO DIODE

he circuit is completed as shown in the diagram. The bulb is
suitable distance (say Scm) [rom the photo diode. The
_f’c‘-losed using the plug keys k, and k,. The reading of the
L across e bulb (V) 1s adjusted o be 2 volt, The reverse
»f the photo diode (V) is varied from O o the maximun;
steps of 1 voll. In cacl step, the corresponding current (1)
Plota graph with V  on X axisand I, on Y-axis. for V, =

A9



AN 1.
“"“& e il
A _I.‘g
5K =
KZT
Fig. 1

Vb:GV
V,= 4V
V. =2V

: = X |
.= V_(Volts) .




RVATION -
V, (VOLT)| Vg (VOLT) L, (MA)
' 0
Y iy
SR
2V 2
4 .
. 5
6
Q
4V 4 ' |
3
4
; ] :
6 .
0
!
2
6V q
4'.
5
6

Characterisiic of curve (volt-amperc) of the photo diode 1s



EXPERIMENT =

STATIC TRANSISTER
CHARACTERISTICS

w the static characteristics of a transister in common
figuration and hence to calculate (i) input resistance
resistance and (iii) current gain of the transister.

ven pnp or npn transister, a 2 volts and a 10 volts
heostats, keys, milliammeter, microammeter, two

ctions are made as shown in the circuit diagram.
at Rh, is used to vary the input voltage V.. The
er-can be measured by the voltmeter V. The input
measured by the microammeter ({1 A). The output
n be varied by adjusting the rheostat Rh,. The
1ge V., 1s measured by the voltmeter V, a,nd the
t >I 18 measured by the m1lhammel,er (mA}

-'?'put characteristics

aracteristic is a graphical relation between the input current
tvoltage V_ for a constant output voltage V

)| a'ge V.18 kept constant at 1V by adjusting the
The mput voltage V_ is varied from zero in
L up to the rated mlmfm of the transister. by

———



o ” - .- ; - peR . . o i . it L

[
\

adjusting the rheostat Rh,. In each step the input current I 18
ted. A graph is drawn with V| g along the X-axis d.ﬂd )

ong the Y-axis. Thisis the input cha.rdctcrisuc of the trdnmster
common emitter configuration for an output voltage 1 volt.
1ilarly input characteristic is drawn with constant output
oltage 3V, 5V etc.

The reciprocal of the slope of the input characteristic gives
nput resistance r, of the transister.

(1 A) | _




c}_f‘aw the output Characteristic
The output characteristic is a graph connecting output current
d-zoutput voltage V. . for a constant input current k.

1 he rheostat Rh, is adjusted to keep the input current [,

tant, say at 50 p A. The output voltage V . is mcrcascd
ep of say 0.5 voltup to the maximum rated voltagc of the
sister by adjusting the rheostat Rh,. In each step the output
_ntI 1s noted. A graph i8 drawn Wlthl dlong the Y- ams

1_ment is repeated for other values of IB say EOO ﬂA,
LA, 200 [ A etc and graphs are drawn.

I{a:m HA
=250 KA

S =200 [LA
"""""""""" 3 1,=150 [L A
=100 [L A
1,=50 [L A

v (Vol)

The reciprocal of the slope of the graph gives output

§ Ve = AB, 61. =BC

=
_ AB |
§




[} T crasw thia translfer characteristic

This is a graph connecting I. and I, for a constant V.
- The output voltage V. is kept constant, say at 2V by
~adjusting the rheostat Rh, . The input current [, is varied from
~zero in step of 104 A. In each step, the output current I, is
noted. Then the I. versus I graph is plotted. This gives the
transfer characteristic of the transister. Since I, is almost
independent of V , it is not necessary to repeat the experiment
for different values of V..

The slope of the transfer characteristic gives the current
gain ()

s [Vaavoil O | 0110203 {0.410.5 | 0.6]0.7

V| Lmal

B “VBE P B ¢ . . L
b |
T




input resistance = -

R
N R I

R A

draw output charcteristic '
Vee 10 |05110[15120125130035 201
(Volt) ’ i 4 g :
s . |
Ve |0 1051 1.011.5 [ 2.0{2.5] 3.0{3.5 |4.0
2.513.013.5 4.0
2.513:013.5 |4.0
50 160 {70 |80

atic characteristics of a transister-are drawn.
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EXPERIMENT 12

SPECIFIC ROTATION BY POLARIMETER

irimeter, source of monochromatic light, sugar, water,

he specific rotation 's' of monochromatic light when
‘through sugar solution is given by

| = length of tube in cms containing solution
6 = angle of rotation in degrees and
¢ = concentration of sugar solution

larimeter consists of a horizontal glass tube containing
en solution, a polariser P, analyser A, Laurent's half
H, and a telescope T. These are arranged coaxially. S
urce producing monochromatic light and it is placed at
of the convex lens L. The parallel beam emerging
he lens passes normally through Laurent's half shade H
gar solution inthe tnbie. 'this polarized light is analysed
56




by the analyser A and is observed through
the telescope T. The analyser A can be

~arrangement.
- PROCEDURE

well and filled with pure water without any
~air bubbles. Observing through the
- telescope, the analyser is slowly rotated

equally bright. The reading of this position
‘is noted by taking the main scale reading
‘and vernier scale reading. Sugar solution
is made with 10% concentration and pure

“analyser is rotated so that both the halves
are again equally bright. This position is also

~vernier scale reading . The difference
between these two sets of readings gives
the angle of rotation @

rotation g is decided for clockwise and

the glass tube is measured. Knowing the

~ concentration ¢, specific rotation of sugar

solution s is calculated from the equation
106 |

= e where [ is in cms. The experiment

reneated ugl g different cancentrations

SNt o et bk LS Lk

and usmg tubes of ditferen tlengths

rotated about a horizontal axis and the angle
of rotation can be noted from a vernier scale |

The polarimeter - glass tube is cleaned |

so that both the halves of the half shade are

water is replaced by this solution. Now the
‘noted by taking main scale reading and
of plane of |

- polarsation by sugar solution. The angle of

anticlockwise directions. The length 'I' of

Polarimeter tube

o




count L.C

H

..........

LI R

Value of 1msd

----------

Clockwise

\fo{. TTH&I
: %

MSR

VSR

Anti clockwise _
' ‘Total

4,

R, =

i“ﬁﬁfeﬁn |
reading

X +X,

ution in the polarimeter tube

Clockwise

Total
X 1

VSR

MSR
VSR

Anti clockwise

&

Mean
B

2
L%,

2

—

6
R,

Angleof :
‘rotation

———

R,

"
%.

-

51




- To determine the wavelength of laser beam usmg a plane
ansmission grating.

APPARATUS |

- A.5 mW He-Ne laser, Plane transmission grating, upright
ertical stand with a scrccn) ete.

RINCIPLE

For a plane transmission grating, the grating equation is
Sin@ = NmA where

- = Wavelength of laser beam

= angle of diffraction,

=  Number of lines per unit length

=  Order of Spectrum

d

a+b) is called grating element or grating constant . From
s "wavelength A of laser beam can be determmed

ESC RIPTION

lane transmission grdtmg consists of a large numbex of
distant parallel slits separated by opaque portions. A

= “Whered=a,+band =

e

e A R R N

S

&
1
?
i
g




grating is constructed by making a large number of rulings on

-a glass plate using fine diamond point. These rulings behave
like opaque portions while the spacings in between the ruhngs
behave like transparent slits.

Laser beam is highly unidirectional monochromatic and
coherent beam. When a He-Ne laser is used, the most

| 0 |
prominent line 6328 A is produced in the visible region.
- PROCEDURE

‘Screen
gRIng | L [+]uorder
' | _y— 4 ||l order
ﬁﬁgfi-'}—;—-—“.’" * || order
EARER e ==—"——>——4P|e|Central Maximum
Of b g e,
= _"1 |*]|! order
| T || order
| 1 | |Morder
< 3 >

A.5mW He-Ne laser is mounted horizontally so that it
i}-produces horizontal laser beam. The given plane transmission
grating is held vertically on an upright ata distance (about
50cms) from the laser. A screen is placed at a distance L
"'"‘from the grating (1 metre).

- When current is switched on, the most dominent laser
eam is produced from it. This beam is incident normally on
he transmission grating. The laser beam is diffracted into
_1fferent angles and hence we get clear, well defined and bright
mages (spots) on the screen. The screen is moved slowly




: Centra! Maximum

N
N
N
N
N
N

| order

- towards or away from the laser so that seven or nine spots
-are obtained. The central larger bright spot is due to the
diffracted rays passing through the incident direction (Angle
of diffraction g =0). This is the central maximum. On either
side of this central maximum we get I order, II order, III order
etc spots. The intensity and size of these spots get decreased
for higher orders. The positions of these spots are marked on
the screen. The distance between the first order spots on
both sides is measured as 2x. From this x is calculated. The
distance between the grating and the centre of the screen is
measured as L. Angle of diffraction g is found out from

tan @

~ Now  for the first order (m = 1) can be found out from
the grating equation

Sin 6 = NmA

where N 1s the number of lines per unit length. N is

-c-dlcul_ated from a same type of experiment using a sodium

0

apour lamp with a beam of wavelength of 5893 A. (N is
also written on the side of the grating). Similarly distances x
for the second order, third order, fourth order etc is measured.
A 1s calculated for each order of the image. From these sets

f orders mean value of } is determined.

B8



OBSERVATIONS
Number of lines per cm =

lt?iftan.w |Order| Distance 2x cms| y | tang |
GWeel | m |  between kms| x |°
screen and left & right spots| | =—/|
grating L cm e
1 ' :
. P
3 P
1 L
2
X .
- PR ], 2 wemseas syt
 RESULT
i I N . D
Wavelength of Laser beam ) =.............. A

NB: If the laser is of 2mW, the distances must be so adjusted
to get clear and well defined images.
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BXPT 14

REFRACTIVE INDICES OF ORDINARY and
EXTRA-ORDINARY RAYS - SPECTROMETER

AiM

To determine the principal refractive indices of a doubly
refracting crystal like calcite or quartz for Ordinary and Extra-
ordinary rays.

- APPARATUS

A spectrometer, a calcite or quartz prism, sodium vapour
lamp, etc.

PRINCIPLE

The.principal"refractive index of the crystal for Ordinary
ray,

Sin | A';DO
Ho = — A
: Sin | —
2

The principal refractlve index of the crystal for Extra-

A+Dg

Sin

Sin é
\ 2
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- where A is the angle of the prism,
D, is the angle of minimum deviation for the ordinary and
Dy is the angle of minimum deviation for the extra-ordinary

he preliminary adjustments of the spectrometer are done.

To find the angle of the prism

qu-artz or the calcne prism is mounted on the prism
ith its refracting edge A pointing towards the
or. The light from the collimator falls partially on the
B and partially on the face AC. The vernier table is




collimator

lit are observed. One of the images is observed and the prism
is slowly rotated so that the image moves towards the position
he direct image, remains stationary for a while and then just begins

otation of _the_pnsm t@blp 1S stop.p_ed. This is the minimum deviation

e cross-wire. The readings of vernier I and vernier II are noted.
Next, the other refracted image is observed and is adjusted

the CIOSS-Wire is ui ..o véntre of the image. The readings of
mier [ and vernier II are noted.

The prism s remoeved. The itelescope is then brought in line with
II_QI,HatOI'&Q gﬁ;t the dirgptihrage; Thc‘: CTOSS-wire is kept at the
fthe image; The readings of¥ernier I and vernier I are noted.
angle of minimum dewaﬂon for each image is then calculated

59

move in the opposrte direction. When the image is stationary,

ition of the image. The telescope is adjusted so that the image is at

minimum devmtlon as before The telescope is adjusted so



s

P

clamped. The telescope is turned to get the image of the slit
reflected from the face AB of the prism.

Collimator .

The telescope is then clamped. The tangential screw is
~adjusted so that the cross-wire is at the centre of the image.
The readings of Vernier I and the Vernier II are noted. The
_telescope is then unclamped and turned to get the image of
the slit reflected from the face AC of the prism. The telescope
“is then clamped. The tangential screw is adjusted so that the
cross-wire is at the centre of the image. The readings of
vernier I and vernier II are noted. The difference in readings
~of the corresponding verniers gives twice the angle of the
prism. The mean value of 2A is found and hence A is

:'_::_Calculated.

(b) To find the angle of minimum deviation D, and D_

The vernier table is unclamped and rotated so that the base BC
of the prism is almost paralle] to the collimator. The telescope is turned
o get the refracted image on the cross-wire. Two yellow images of

60
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OBSERVATIONS

(a) To find the least count

Value of 'l ms d.iviwsans - =

No.of divisions on the vernier n = o

Least count (LC) = =

(b) To Find A

- |[VERNIER

READING OF REFLECTED RAY

_—

From face AB (xl_) From face AC (x,)

Difference
X=X,
"9A
>

MSR | VSR |TOTAL| MSR | VSR |TOTAL]

I1
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~(c) To Find D, and D,

5 Reading of Reading of 8~
k> Refracted Image Direct Image | § X M
o . _ ' . = |vMean
RAY | & |MSR|VSR | Total| MSR] VSR [Total{ &
(x,) () |AE
v | _ :
0-ray : S - D =
0
Vs
: v1 . '
c-ray DE=
Va

The refractive index of the material of the prism for O-ray is

St [ 255 o
2

R T N I A A

Sin é—
2

The refractive index of the material of the prism for E-ray is

A+D,

~ Sin

it
B
LA R N L R R

Sin é-
2

The refractive index of the material of the prism for the
S QLA TP S————

The refractive index of the material of the prism for the E-
ray [, IS 1
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CHARACTERISTIC OF LED

AIM -
To study the characteristic of Light Emitting Diode (LED)
APPARATUS .

LED, 200Q resistor, D.C. power supply (10 Volt),
milliammeter, voltmeter, rhestat (500 Q)etc.

PRINCIPLE '

A light emitting diode (LED) is a semiconducting p-n
junction device which produces light energy when it is forward
biased. At the forward biased state, the electrons from the n
region and the holes from the 'p' region recombine at the
interspace releasing light energy. This property is called electro
luminescence. There is a transition of electrons from the
conduction band to the valence band where they combine with
holes emitting photons. The holes thus created in the n region
also combine with electrons releasing photons. The energy of

the photon emitted Eg in electron volts is given by
E = Ih-u = ch
«:B, A
where v is frequency of photon emitted
2 1s the wavelength of photon and
¢ is the velocity of light.

LED is usually made up of gallium phosphide (GaP) and
gallium arsenide phosphide (Ga AsP)
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i e e T

-ROCEDUFIE Pl

@ (0-10v) N~ (0-50mA)

A voltmeter V (0-10 Yy
Its) is used to measure the,. |
d applied. LED is-forward, . .
ased and the battery is
itched on. The voltage is
ed in small steps and in
ach step, current is,noted

s . o b et i

m the milliameter. The
dings are recorded. A ;,

aph is plotted with voltafge'l |
X -axis and current on Y—




OBSERVATIONS

Voltmeter Ammeter
Reading | Reading
V (Volt) | I (mA)

Charge of an electrone = 1.6 x 10 coulombs
Voltage at which conduction begins Vo =..............Volts. -
- Energy of Photon Emitted, Eg = e Vg '

—— i
== esrssssasssens

Wavelength A = -EP—
| eV

0
RESULT

Characterstic of LED is drawn.
0

Wavelength A of light= .............. A




To determine the Young s modulus of the material of the bar, by cantilever b
the depression using pin and

Apparatus

he ﬁmﬁmamﬁm_ bar, rigid support with clamp, mmmﬁ ﬁﬁwmm hanger with slotted weights, pin
and microscope, metre scale, screw gauge and ve

ﬁa@&.g a wwmmmmm&mm bar m_. w%w&% m_ﬁ mxwgwm_ d is mmﬁm@ﬁ: to cantil ﬁ,ﬂmw wwn@mwm




e — a— aem ne D i e et - g v = =

Mgl
o R
¥ AK
s moduoluz of the material of the bar
PR
¥= s ﬁmﬁ; __
bd” \ 2z

where AK* = baP/12 is the geometrical moment of inertia of -
the value of P/z is a constant (Figure 1),

c bar, Thus for a mass M,
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Ty _Z MICTOEED

Rigid §

clamp

Height
hanger

%& m&mmn mmw E%w@%@ﬁm S.

us mw &S ﬁw @m m? pin. wm wgmmwm mmm %ﬁ_ﬂm&m@ mﬁ mw_mw 15 brought into an elastic mi
,,.__f th the weight hanger alone {mass my), by looking through the microscope adjust the
vertical movement till the tip of the pin coincides with the cross wire and determine the
_ he experiment 15 carmed out by loading with a mass

i mmﬁ@ mw in sieps w_m to 7Tm and gmw@ﬁ_gﬁ sequentially, The mean value of the microscope
mEm for each mass is found and mﬁ ammﬁmmmnm for a mass 4m (= M) is calculated as z, from

h Pz is caleulated. The experiment is repeated by changing the lenpth of the cantilever
mmﬁq 0.8 m) and find the mean value of F/z.

The thickness o of the bar is determined by using a serew gauge and the breadth & is
E@&%& using a vernier calipers. .ﬁwm Young’s modulus of the material of the bar is caleulated by |

o e



M.m..wq..thnﬂ
ﬁmuwiwﬁ
o= Iy~ Sy

=% - ¥y

ci o

P Gy =) uipy 30)

Fuppropiry

Swpwas adoosounpy SSOFY

{aaly
Ay ayl | ol
Jo iBua | o

Yol parfop
SUOnRAIISq O



Practical Physics

Mean value of F/z

Value of mass 4m (= M)

Thickness of the bar (using screw gauge) d
Breadth of the bar (using vernier calipers) b

Young’'s modulus of the material of the bar ¥ =

Result

The Young’s modulus of the matcrial of the bar =

Question

aﬁvﬁmmﬁﬁ mmgw pin uﬂm Micrascope.

gm

. 20

o Mm—2,



