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’ :‘;Instruc_tion for Students :

-~ 1. L.H.S. means Left Hand Side (Blank page of practical record) and R.H.S. meané j

Right Hand Side (line page of practical record)

2. LHS. page of each and every experiment should be written by pencil only.

3. R.H.S. page of each and every experiment should be written by blue/black pen.

4.. Diagrams should be drawn neatly and should be properly labelled.

S. Graphs will be drawn on separate graph paper after noting observations on

performing experiment.
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Exberiment No. 1

Young's Modulus - ' ’ s e
_ Aim: To determine Young's Modulus (Y) of elasticity of the material of a given wire by Searle's method. : D
Apparatus Searle's apparatus, two long identical wires of the same material and diameter, mlcrometer screw i A_' A\r 5

gauge, slotted weights, meter scale, etc. 7

Accuracy : Length of wire L is 2 to 3 m. Therefore, it can be measured correct up to mm using meter rod. E)Eteﬁsion is - _
. measured with the help of micrometer screw correct up to (1/100)th of mm. Radius of wire appears as square )
of r which itself is a fraction of mm; therefore r should be measured very accurately with a fine micrometer

of screw guage. It should be measured at a number of places or along with the length of the wire; and average
value should be taken.

~

Formula : : -~
MgL L ]
i M gL

e 2 (slope) ———[Slope of the graph of ‘e’ against ‘M’ ]

where, Y = Young's Modulus of the material of the wire. | r=Radius of the experimental wire. )
: M = Mass suspended to the experimental wire e = Elongation produced in wire by mass M
g = Acceleration due to gravity = 980 cm/s? m=3.14
L = Original length of the experimental wire.

Diagram :-

Observations:
1) Original length of experimental wire. 'A" , L =............cooiiiiiininis .cm
2) L.C. of micrometer screw: .
i) Distance covered by the screw in 5 rotations on the linear scale, S =............... cm ii) Pitch of the screw, p
= % s e woscotsos i e ceees CM ' )
iii) Number of divisions on the circular scale, n=........ e el s - cm
iv) Least count =% S e, e cm

3) Zeroerror =............... veeeer.....Cm, Zero error correction = ........ S— cm



RHS
: , Experiment No. 1 i
Young's Modulus

Aim : To determine Young's Modulus (Y) of elasticity of the material of a given wire by Searle's method. :

o : : y Apparatus Searle's apparatus, two long identical wires of the same material and diameter, micrometer screw
et ' gauge, slotted weights, meter scale, etc. :

. Accuracy Length of wire L is 2 to 3 m. Therefore, it can be measured correct up to mm using meter rod. Extenswn 1s
. measured with the help of micrometer screw correct up to (1/100)th of mm. Radius of wire appears as square.
of r which itself is a fraction of mm; therefore r should be measured very accurately with a fine mlcrometer ;

- of screw guage. It should be measured at a number of places or along with the length of the w1re and average
value should be taken.

Formula :

MgL L
v =Mg gL

o (slop 5 [Slope of the graph of ‘e’ against ‘M’ ] ‘
where, Y = Young's Modulus of the material of the wire. | r=Radius of the experimental wire. :
M = Mass suspended to the experimental wire e = Elongation produced in wire by mass M.
g = Acceleration due to gravity = 980 cr/s’ w=3.14
L = Original length of the experimental wire.

Procedure

1) Arrange the experimental set up as shown in Fig. 1.1. Attach dummy load and dead load (1 e. slotted hanger
,itself) to the frames of the supporting wire and experimental wire respectively so that the wires become free of
kinks and remain vertically straight.

2) Adjust the spirit level so that the air bubble is at the centre.

3) Using meter scale measure the length L, of the experimental wire A from the point of support to the point fixed
to the frame.

4) Using micrometer screw gauge measure the diameter of wire A at 3 different places. At each place measure the
diameter in positions at right angles to each other. This is necessary to reduce error due to non un1form1ty of the
wire.

5) Find the least count of micrometer screw gauge of Searel's apparatus and adjust it to bring the air bubble in the

. spirit level at the centre. Note the main scale and circular scale reading of Searle's micrometer screw gauge
" (spherometer). This is the reading for zero load.

6) Add a half kg-wt to the experimental wire A and wait for about one minute as the increase in length of the wire
occurs rather slowly. Rotate the screw so that the air bubble in the spirit level is brought at the centre The
micrometer screw head should be rotated in one direction only to avoid error due to backlash. -

7) Repeat the procedure described above by adding 1/2 kg-wt to the hanger each time. Take six readings. Take
care not to cross the elastic limit.

8) Suspend unknown load (M,), if not available, treat one of the knowns as unknown load an as usual rotate the
'screw to bring the air bubble in the spirit level at the centre and take down the reading.

9) Take the readings for unloading. Decrease the load in steps of half kg-wt and wait for or minute. Rotate the
screw in opp051te direction so that the air bubble in the spirit level brought at the centre. Note the corresponding
readings for a given load. Find the mean of two readings corresponding to loading and unloading.

10) Find the elongation “e' produced in the wire for different loads.

11) Plot a graph of extension (e) on Y-axis against load (M) on X-axis. Obtain slope of the graph and by using
formula, find the value of Y. Also determine unknown mass from the graph.

Result:

1) Radiusofthe wire,r=.....ccooeeviriinennnnnnn. cm
2) Mean elongation for 1000 gram wt., €' = ........ciiiiiiiininnenn. cm
3)  Young's modulus of the material of the given wire,

(i) By calculation:

S e dynes/cm® = ..........eeeeene. x 10" N/m?
(i) By graph:
Wi s v o nevans dynes/cm® =............eunnn. x 10 N/m?

4) Unknown mass, My = ....ccoiviiiiiiinininiiniinennnn ¢ (by calculation)

= v s win geelvmne ks Snossind v g (by graph)



Obsen{ation Table :-

Plot a graph of extension (e) on Y-axis against the load (M) on the X-axis with (0,0) origin

' (A) For Diameter of the wire :- .
P LYY
Obs. M.S.R. C.S.D. ‘b’ C.S.R. Total reading cm | Corrected reading cm .~ Mean —| X
:No. ‘a’ em div cm [a+(bxL.C)] ¢ | diameter D
: (bXL.C) I iem): |
i L, Li 7, e 1)
. 1
. st i :
~ Mean radius, r = PRRRTITRS AR — cm. ;
(B) For elongation of the wire :
L.C. of Searle’s spherometer :
1)  No of rotations given to circular scale (C.S.) either clockwise or anticlockwise = 5.
2) Distance travelled by the C.S. on the erect scale or linear scale in 5 rotations , X=......... cm
3) No. of divisions on the circular scale=N=............ e
4) Pitchofthespherometerp=§=.............: ........ cm
5) . L.C. of the spherometer = % = enseRsmeeE e cm
Obs. Load M Loading Unloadin, Mean Elongation Elongation for
No. gm-wt. | M.SR | CS.R. Total M.S.R. C.S.Ry’ Total reading for each load 1000 gm.
X cm ycm reading x’ cm cm reading ‘e’ cm ; g
(x+y) ecm (x’+y’) cm ‘a’ cm ‘e’ cm- :
L, 0 : W= | = -meee
2. 500 A= cisaeui a—a= —
3. 1000 4 Ar= civiuss Q=
- 4. 1500 Q= .. a—a=
5. 2000 A Lowidse a—ap=
6. 2500 5= ... as—ap=
1 Unknown AL a,—a= € e
Mean elongatione =.......... .....Cm _
Mean elongation for M’= 1000 gm, ¢’ =......cm
Graph :-



R.H.S.

Precautions :

1)
2)
3)

4)
5)

7

Accurate measure of radius is to be taken.

-Add weights to the hanger gently

Turn the micrometer screw in one direction only while loading and unloading the experimental w1re to avoid
backlash error.

During loading and unloading wait for sufficient time so that full extension or contraction produced in the w1re
- Dead load remains same throughout the experiment.
-6)

Take the readings only after adjusting the spirit level.
Total load should not be more than half the breaking strength of the wire.



L:H.S.

~  Calculation :-

- 1) Young’s modulus of the material of the wire :
@) By Calculation,
—MgL _ gL x (ﬂ)_ 980 XL 1000 )
nrie nr? er nr2 ' Mean elongation for 1000 gm.Wt.

SN CERAL, dynes/cm?

(ii) . By Graph,

_MgL _ gL 1 _ 980xL 1 _ 2
wrPe . w2 X (Slope) © mr? Glape) e dynes/cm
2) For unknown load (mass) :
Unknown mass M, = A—:,i X ey
={ 1000 ) _
Mean elongation for 1000 gm.wt. X peemmeEtaEeise g
Result:
1) Radius ofthe wire, r=........cceeuvervennennn.. cm »
2) Mean elongation for 1000 gram wt., €' = .........cevneevnnnnnnnn. cm
3) Young's modulus of the material of the given wire,
@) By calculation: :
Y= ieiiesnsinneisn o dynes/cm®=.................. x 107 N/m?
(ii) By graph: -
Y = dvsneniesenanive dynes/cm®=.................. x 107" N/m?
4) Unknown mass, My =.......cccceeevnvenneneennannnnnnn g (by calculation)
S5 SRR AT B S smrne ssoe e 4 o] g (by graph)

n






Spring — Mass Oscillator

Aim : To find force constant and effective mass of a helical spring by plotting T against m graph using method of ¢

osc111at10ns

et Apparatus Light spiral spring with clamping arrangement and attached pointer, meter scale, light pan, welght box,

stop-watch, etc.

- Formulae :

(1) F=—kx
ie. (m-M)g=—-kx

) T=21I.Jh1+(ms/3)

(3) 'K =

_ an?
(4) ik - slope

Diagram :-

Observation :

k

47'!2(M1+z;‘s‘

T2

(Graph of T? against m)

Experiment No. 2

where, F =restoring force
x = extension in the spring
k = force constant

where, T = Period of oscillation,
M,= Total mass attached to the spring

(ﬂ;-) = Effective mass of the spring ,

(1) L.C. of vertical scale =............. A Y cm

E 4

(2) Mass of the scale pan, m,

L ..gm

'
i
1
i

k =Force constant

m, = mass of the spring -

(3) Position of the pointer when the spring is stretched to about three times the upstretched length (So) =

(4) Mass attached for position Spis M =.........

(5) Acceleration due to gravity g = 980 cm/s’

Observations Table: Part A : For extenstion (x) :

Obs.

Total mass attached

(m)g

F =(m-M)g
g.wt

Position of the pointer ‘S’
cm

Extension
X=(Sy-S)em

M + 150

M + 100

M + 50

IR EN S P




Spring — Mass Oscillator i |

oscill

Experiment No. 2

. Aim : To find force constant and effective mass of a helical spring by plotting T? against m graph using me%théd of .

ations.

ey Apparétu_s : Light spiral spring with clamping arrangement and attached pointer, meter scale, light pan, weig:ht'; bo.x,"{ "

" Formulae :

stop-watch, etc.

(1). F=-kx where, F = restoring force

e,

(2) T=2nJM1+(mS/3)

(3) K=

) k=

(m-M)g =—kx X = extension in the spring
k = force constant

k
where, T = Period of oscillation, k = Force constant

M= Total mass attached to the spring :
( —";—’) = Effective mass of the spring, m, = mass of the spring

4H2(M1+m3's'

T2
2
s:'o% (Graph of T? against m)

Procedure :
Part A : To determine force constant (k) :

(1
@)
€))

(C)
€

(6)
™
®)

Part-B:
)]

@
©)
)

)
©)

Result :
(1)
@
3)
@

Find the mass of empty scale pan (mo).

Clamp the given helical spring to a rigid support and attach a scale pan with pointer to its lower end.

Add suitable mass to the scale pan so that the spring is stretched to about three times of the upstretched
length.

Note the total mass attached to the spring (M) =mp + ........... and also note the corresponding reading of
pointer call it as Sy i.e. mean position. ’

Add 50 g weight in the scale pan and note the position of the of the pointer. Record the reading on the scale
on the scale say S’. Repeat the procedure twice for 100 g and 150 g weights (Here total mass (m) attached is
more than M). ' ’ "
Remove the weights from scale pan and bring the pointer to its original position (So). Take three reading for
three values of total mass attached to the spring (m) less than M. B
Determine the extension in each case.

x=(So—S) cm.

Plot the graph of F against x (Fig. 2.2) and determine the slope which is force constant (k)

To determine the effective mass of spring : .

Suspend a light pan from the lower end of the spring. Note down its mass as m, and put a weight of suitable
mass M in the pan in such a way that spring is stretched to about three times that of unstretched length under
its own weight.

Add suitable mass (m) to a spring and give small oscillations and note the time (t) required for 20
oscillations. P

Find the period of oscillation, T= t/20 and hence T? in each case.

Repeat the same procedure for five more readings by increasing the mass in the pan by 20 gm.

Plot a graph of T* versus total mass (M) and find the slope . From the slope find the force constant (k).
Graph will intercept on X-axis (Fig.2.3). Find the point of intercept and calculate the mass of spring .

Force constant (k) by graph (1) i.e. from fig2.2=........c..oooiieiis dynes/cm
Force constant (k) by graph (2) i.e. from fig2.2=........o.ccoeniiniis dynes/cm
Mass of given spring mg = .......c.oceeeuneeee g.

Effective mass of the spring = == =.......cccccrveeennn g

3

S0



.| Obs: Mass in the Total mass attached to Time for 20 Oscillations Period. ||.
‘No.. | scale pan (m) the spring t; sec t,sec | Mean - T=t/20 sec | :
‘ gram M, = (mg+m) gram t sec ‘ 11
1.. 350 ~
w2, 300 3 ) " .
R 250 T ed b p
s 7 200 . ey
5. 150 : :
6. . 100 e ;
Graph : IR

(1) Plot a graph of F (on Y-axis) against extension x (on X-axis) and find the slope.

2 e e ey

graph.

Calculation :
1) Force constant (k) from graph 2 (Fig 2.3)

- 4n?

= ot s anh s et e el dynes/cm =
2) Mass of the given spring from graph , 2 (i.e. fig.2.3)
mg = 3xX-intercept = ......ccoceeiininennnns g
Result : ' v N
1) Force constant (k) by graph (1) i.e. from fig2.2=............ veer.r... dynes/cm

2) Force constant (k) by graph (2) i.e. from fig2.2=................. .... dynes/cm
3) Mass of given spring ms=..........c.ccceennn & "

4) Effective mass of the spring = %




© Preca

utions :

)
@)
©)
@
(%)

©

Spring should vibrate in a vertical plane.

Take proper displacement of spring.

Amplitude should be small.

The spring and scale pan should not touch the scale.

The helical spring should not be stretched beyond elastic limit.
Oscillations should be in one plane only.

R;HS. : "




: Experiment No. 3
S_urface Tension

5Alm To determine the surface tenswn of a liquid (water) by capillary rise method. R ‘ :

Apparatus : Beaker, retort stand, travelling microscope, cork piece, wooden block, reading lens, caplllary tube thm )
needle or pin and liquid (water). A

i

measured very accurately. i oy
Formula : v
: T= M S : i
2cos0 o . A
Where, T = Surface tension of water ; T = Radius of the capillary tube.
h = Height of water column ; p = Density of water = 1 g/em’
6 = Angle of contact between ; g = Acceleration due to gravity
water and solid (glass) = g - =980 cm/s”
Diagram : - o i
Observations:
Least count of vertical scale of travelling microscope:
50 V.S.D. = 49 M.S.D. ~1MSD= 2 MS.D.
But 1 M.S.D.=— of 1 cm as there are 20 divisions in 1 cm on the main scale.
..lMSD——xl—— 0.050cm ..1VSD——x0050 0.049 cm.

~ L.C. of the travellmg microscope
=1M.S.D -1 V.S.D.=0.050-0.049 = 0.001 cm

OR
L.C. of the travelling microscope

The value of the smallest division on the mainscale _ 0.05 _

= = =—=0.00lcm

Total number of the division on the vernier scale 50

Observation table : (A) For the radius of the capillary tube :

Reading Obs. | Travelling microscope reading Diameter | Mean | Radius |
for No. Position I Position I1 " | D=(x-y) | Dem | diameter ..
M.S.R. [ V.S.R. T.R. M.S.R. | VSR. | T.R cm r=2cm
@) () (a+b) @) () | (a+b) 20
cm cm X cm cm cm y cm l
Vertical 1. ' 1 '
Cross- I
wires 2. I
’ |
Horizontal 1. |
Cross- |
wires 2. |
|




R.H:S.
Experiment No. 3 R

Surface Tension
Aim : To determine the surface tension of a liquid (water) by capillary rise method.

Apparatus Beaker, retort stand, travelling microscope, cork piece, wooden block, reading lens, caplllary tube thm
: needle or pin and liquid (water).

: Accuracy As radius of capillary is very small, the fractional error in its measurement is high. Therefore radlus must be

measured very accurately.
* Formula :
_ Thpg
"~ 2cos8
Where, T = Surface tension of water ; T = Radius of the capillary tube.
h = Height of water column ; p = Density of water = 1 g/cm’
6 = Angle of contact between ; & = Acceleration due to gravity
water and solid (glass) = o° =980 cm/s*

Procedure : First determine the least count of travelling microscope.
(A) To measure radius “r' of the capillary tube:
(1) Clean the capillary tube using dilute nitric acid followed by water. Dry the tube by  passing a current of
- dry air through it.
(2) Hold the capillary tube horizontal in the clamp of a retort stand and focus the travelling microscope in its
. . bore at one end. In case, if you find difficult to see the bore focused, pour one drop of blue ink in the bore.
Adjust the travelling microscope to such a position that one of the cross wires ( i.e. vertical cross wires) is
tangential to the bore at one point [Fig. 3.2 Position I] Note this reading ‘a’on the proper scale of
microscope.
(3) Now move the travelling microscope in such a way that the cross-wire is tangential to dlametrlcally opp0s1te
point on the bore [Fig. 3.2 Position II]. Note this reading 'b' on the same scale of travelling microscope.
i (4) Thereafter move the travelling microscope in such a way that the horizontal cross-  wire is tangential to
the bore at one point [Fig. 3.3 Position I]. Note this reading 'c' on the proper scale of microscope.
(5) Now move the travelling microscope in such a way that the horizontal cross-wire is tangential to
d1ametr1ca11y opposite point on the bore [Fig. 3.3 Position II]. Note this reading 'd' on the proper scale of
microscope.

(B) To measure the height of water column 'h':

(1) Fix the capillary tube in a hole drilled in a piece of cork. A long thin needle or reference pin is passed
through the cork so as to be very near to the capillary tube and parallel to it. The cork is then held firmly in
the clamp of a retort stand.

(2) A clean beaker is filled with the water up to the brim and placed over a wooden bridge of proper height.

(3) Fix the cork in the clamp of the retort stand in such a way that the capillary tube and the needle remain
vertical. Adjust the position of the clamp and beaker in such a way that capillary tube dips in and the water
freely rises in the capillary while tip of the needle just touches the surface of the water (Fig. 3.1) (out31de the
capillary tube).

(4) Move the eye piece of the travelling microscope in or out until the cross-wires are seen dxstmctly el
focus on cross-wires.

(5) Focus the microscope on water in the capillary tube. Move the travelling microscope vertically : until ~ the
horizontal cross-wire is tangential to the water meniscus. Note that due to refraction, the image meniscus in
the capillary tube is convex but in reality the meniscus in the tube is concave for water. You are required to
focus the horizontal wire of the cross wire on the upper part of the convex meniscus seen throuﬂh thu eye
piece [Fig. 3.4 (a)]. Note the reading 'X' on the vertical scale of the travellingmicroscope. ‘

(6) Remove the stand and take away the beaker carefully without disturbing the needle  and the caplllary tube.
Bring the travelling microscope in front of the needle andlower it until the horizontal cross-wire touches the
image of the tip of the needle [Fig. 3.4(b)], Note the travelling microscope reading 'Y" on the vertical scale.

(7) Take two or three more readings by dipping the capillary tube to different levels in the water.

Result :
(1) Radius ofthe capillary tube =1=............. cm
(2) Height of the water column="h=..........ccccceeuuen. cm
(3) Surface tension of the water=T=............... dynes/cm= ............. ....N/m



(B) For the height of the water column :

LHS.

Obs. Travelling microscope reading { i Ee s [T

No. | Focused on the water meniscus | Focused on the tip of the reference pin_| Height of the water |! Mean (h) c?‘ :

: M.S.R. V.S.R. T.R. M.S.R. V.S.R. T.R. column, h=(x-y)em | : - L :
@) ® | @b @) ®) (a+b) e

: cm cm X cm cm cm y cm Ik e

i TR
2. ' : Jx |
3 I

Calculations :
_ Thpg
2cos @

- 19.

2 .
[As for water & = cos0°and cos @ =cos 0" =1
Also, p = 1 g/em’] '

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

LI [T WU RNRT SO O W ]
il PO OO RSN ]
AT o= S ot T dynes/cm
B s s minsin i e n e i T S N/m
Result :

(1) Radius of the capillary tube =r= ............. cm

(2) Height of the water column=h=..................... cm

(3) Surface tension of the water=T =............... dynes/cm = ................. N/m



RHS,

Precautions :
(1) Capillary should be clean and clamped vertically
(2) Capillary tube must be uniform, very fine and narrow bore.
(3) Turn the mlcroscope screw in the same direction to avoid the back-lash error

(4) While measuring the rise of liquid, water should not be touched with fingers as that action w111 change the
surface tension of water.

" (5)' There should not be air bubbles inside the capillary tube.



LHS.
Experiment No. 4 :
Newton’s Law of Cooling

‘ Aim :To study the relationship between temperature of a hot body and time by plotting cooling curve.

' Apparatus A calorimeter, a double walled constant temperature enclosure, a thermometer, a stop watch, an.
' arrangement of heating, water, stand, etc

" Accuracy At higher temperature, the temperature falls very rapldly and therefore the temperature should bé noted at
least every half a minute.

o Formulé : Newton's law of cooling is given by
: Lo (8- 0,), when (8 — 8), is small. = =k (6 — 6,)

where, % = Rate of fall of temperature . ; 8 = Temperature of hot body,

0, = Room temperature (i.e. surroundings temperature),
(6 — 64) = Excess of temperature; k = constant

Diagram :-
Observation:
1) L.C.of stop watch=................. sec.
2) L.C. of thermometer =........ .
3) Room temperature = 6p=........ °C

Observation Table :-
(A)  For temperature 6 :

Obs. | Time in minute (t) Temperature of water in °C () Obs. | Time in minute (t) | Temperature
No. i No. of water (8°C)
1. 0 70° 21 10 ¥
2. 1, 22. 10 y,

3. 1 23. 11

4, 1y, 24. 11 1,

5. 2 ) 25. 12

6. 2y, 26. 12 1,

7. 3 27. 13

8. 3y, 28 13 1

9. 4 29. 14

10. 41, 30. 147,

11. 5 31. 15

12. 51, 32. 15 vy,

13. 6 33. 16

14. 61/, 34. 16 v,

15. 7 35. 17

16. 71, 36. 17 v,

17. 8 37, 18

18. 8, ' 38. 18 v,

19. 9 39. 19

20. 9 1, 40. 19 y,

41. 20



R.H.S.
Experiment No. 4
Newton’s Law of Cooling

B Aim 'Te study the relationship between temperature of a hot body and time by plotting cooling curve.

Apparatus : A calorimeter, a double walled constant temperature enclosure, a thermometer a stop watch, an
arrangement of heating, water, stand, etc.

’ Accuracy At higher temperature, the temperature falls very rapidly and therefore the temperature should be noted at
' least every half a minute.

. Formula : Newton s law of cooling is given by
— oc (6 —0,), when (6 — 6,), is small. . —=k (8 — 6,)

where, % = Rate of fall of temperature. ;6= Temperature of hot body,

0, = Room temperature (i.e. surroundings temperature),
(6 — 8,) = Excess of temperature; k = constant

Procedure :
(1) Fill the calorimeter to nearly two third of its capacity, with hot water at about 70°C.
(2) Put the cork to the mouth of the calorimeter and place the calorimeter in the double-walled constant temperature
‘ * enclosure. Insert the thermometer in the calorimeter, through the hole in the cork. (Fig 4.1)
(3) Note the initial temperature which is about 30°C above the room temperature}
(4) Start the stop-watch immediately.

(5) Note the temperature of water at regular intervals of half a minute till it falls by about ~ 30°C.
(6) Plot a graph of temperature (0) of the water versus time (t). Draw smooth curve through the points.

(7) Find the slope ( ) of the cooling curve at various points on it by drawing normal and perpendlculars to the

normal with a plane mirror at five different locations along the curve. The slope (= dt) for a particular value of 8,
- gives the rate of fall of temperature at 8 [See Fig. 4.2]. (The slope is negative because the temperature falls with
time )
(8) Plot the graph of rate of fall of temperature (%) versus temperaturef Find the intercept on the + X-axis. The
intercept on the x-axis used the room temperature of the surroundings (8,) (See fig. 4.3)
"~ (9) Plot a graph of ( ) against, (8 — 6, ) find the slope of this graph. It gives the value of K as this graph passes
through the ongm Newton s Law of Cooling gates verifying,

Result:

(1) The nature of graph of temperature (0) against time (t) is a curve. It it known as Newton' cooling curve. This
cooling curve will be steep at first, but will become less steep as the temperature approaches to temperature ‘of -
the surrounding.

(2) As the graph of ( ) against (8 — 6,) is a straight line passing through origin, the rate of cooling is directly
proportional to the excess of temperature over the surroundings. This verifies Newton's law of cooling.
(3) From the graph of ( ) against 6, room temperature or temperature of the surroundings, 6, =

o S A oyt °C (intercept on X-axis).
(4) e i T N P A S e e per minute (by calculation).

) e e e M s e e e o e e el e min-' (by graph)
Precautions:

(1) A large number of observations must be taken and consider all readings while plotting the graph.

(2) Allow the liquid (water) to cool to near surrounding temperature.

(3) Draw tangents and normal using a plane mirror or a capillary tube.

(4) Constant stirring must be done throughout the experiment to keep the temperature of water in the calorimeter
constant.

(5) Make sure that the bulb of thermometer is well inside the water.

(6) The enclosure should have proper insulation to avoid loss of heat due to conduction or convection from hot
water.



- (B) for ( %) : From cooling curve

" Graph:
"+ (1) Graph of fagainst t (cooling cu
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! 'Result

LHS.

1) The nature of graph of temperature (0) against time (t) is a curve. It it known as Newton' cooling curve. ‘ThlS coohng

curve will be steep at first, but will become less steep as the temperature approaches to temperature of the
surrounding,.

2) As the graph of ( ) against (6 — 6,) is a straight line passing through origin, the rate of cooling is dlrectly
proportional to the excess of temperature over the surroundings. This verifies Newton's law of cooling. ©

. 3) From the graph of ( ) against 6, room temperature or temperature of the surroundings, 6, = ..... °C, (m'gercept on.
- X-axis). SN
4) ()K= e per minute (by calculation). i

[61)) ST min~(by graph)
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Soaneter ) |

: Apparatus A sonometer, a hanger, slotted weights, tuning forks, a rubber pad, a meter scale, paper nder etc

Experiment No. 5

_Accuracy Mass per unit length (m) should be same everywhere along the wire. Therefore the accuracy of the

experiment depends upon the uniformity of the wire. A uniform wire must be used.

‘: Fbrmuiai

H—Z.

ERET

—_
= nl = constant = —;— J% ), if T and m are kept constant.

where,

Diagram :

T = Tension applied to the string (wire);
m = Mass per unit length or linear density of a wire,

n = Frequency of tuning fork. -
I = Vibrating length of a wire

Observatidn Table:

Tension applied to the wire (string), T =........ccccocoieiiiiiiininininnnneen... kg-wt
Obs. Frequency Vibrating length ‘/’ cm Lem™ nl
: ‘No. Hz - : I Hz-cm
. 2 3 Mean /
1.
2.
3.
4.
5.
6. Unknown’n’ I'=......em | | eseeee-
Meann/=......c...ccceeuenn.on. . Hz-cm
Graph :

Plot a graph of reciprocal of the vibrating length ( )on Y-axis against the frequency (n) on X-axis. The graph

will be straight line passing through origin

i
H
'




. - 'Accuracy Mass per unit length (m) should be same everywhere along the wire. Therefore the accuracy of the

i i Experiment No. 5
Sonometer I

Aim : To study the relation between frequency and the length of a given wire under constant tension using sdnemeter. :

. 'Apparatus : A sonometer, a hanger, slotted weights, tuning forks, a rubber pad a meter scale, paper rider efc. b

experiment depends upon the uniformity of the wire. A uniform wire must be used.

- Formulas :

g 13T
n=_. —
2l-fm

» nl = constant = ; E ), if T and m are kept constant.

where, T = Tension applied to the string (wire); n = Frequency of tuning fork.
m = Mass per unit length or linear density of a wire, . I =Vibrating length of a wire

Procedure:

(1) Measure the mass of 100 cm of sonometer wire and determine its mass per unit length. A sonometer is as shown
in Fig. 5.1. Apply 2 kg wt including hanger to the sonometer wire (The given load is placed in the hanger
suspended from the free end of the wire). Keep the tension same throughout the experiment.

(2) Initially the two movable knife edges are kept very close to each other and paper rider is placed on the wire mrd-
way between them.

(3)' ‘Arrange the given tuning forks in ascending order. The tuning fork of highest frequency is set into vibrations by
striking one of its prongs on the rubber pad. Hold the tuning fork gently near the wire with its stem in contact
with the box.

(4) The distance between the knife edges is slowly increased by taking the paper rider always at midway between

. them. For a partlcular length of the wire the paper rider flutters and falls off. This happened when natural
frequency of the wire and that of tumng fork become equal, resonance takes place.

(5) Measure the vibrating length of a wire between two knife edges, using a meter scale. Take two more readings
with the same tuning fork and find mean vibrating length (1).

(6) Repeat above step for four more tuning forks of known frequency and one of unknown frequency. Note the
corresponding length of vibrating wire.

(7) Calculate ‘n/’ for each tuning fork. Also find ( %) in each case.

1
1

(8) Plot a graph of reciprocal of vibrating length (%) along Y-axis against frequency (n) along X-axis.

Result :-
(1) We observe that all ‘n!’ values are same within experimental errors. LA

This verifies the law, nx % (keeping m, T constant)
(2) Nature of the graph of % against ‘n’ is a straight line.

is also verifies the law, nx - (keeping m, T constant
This also verifies the |  (keeping m, T )

(3) Unknown frequency ‘n” = .......ccceeveviiiiininiiiininnnes Hz (by calculation)

(4) Unknown frequency ‘n’ = ........c.coceviiiiviiinininininns Hz (by graph) -

(5) nlbycalculation = ......ccccevuiiiiiiiiiiiiiiiiins Hz cm

(6) HIby graph = .........ccoiiiiiiiiiiiiii Hzcm
Precautions :

1) Start with the tuning fork of highest frequency.

2) Strike tuning fork gently on the rubber pad when setting it into vibrations.

3) Paper rider should always be placed on the wire mid-way between the knife edges.
4) Measure the vibrating length of wire directly with a scale.

R.HS.



Calculations :
(A) Log Calculation Table for nl :

aMeannl=..ccooiveiiiiiiiiniiiinnn Hz-cm
(B) nl by Graph :
: 1

Log calculation

SLope

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

a TR e s et s SR S T AT Hz. Cm.
(C) Unknown frequency n’ :
(i) = (Mean nl)

I
4
=t
(=]
aQ
!.—'|
I:—J

B s e s G e Somas Hz
fidas i |
(i) D= lopayl *hote e (from graph).
= Antilog [log 1-log (slop) —log I’]
= A0 [ iviessnimmennsns sovsummin
B2 | e § SNSRI § SRR § ARy Hz
Result :

(1) We observe that all ‘nl’ values are same within experimental errors.

This verifies the law, nx % (keeping m, T constant)
(2) Nature of the graph of % against ‘n’ is a straight line.

This also verifies the law, nx % (keeping m, T constant)
(3) Unknown frequency ‘0’ = .......cccceeeveniernninnannnnns Hz (by calculation)
(4) Unknown frequency ‘n’ = ......cc.coeveiviniinienannnennes Hz (by graph)
(5) nl by calculation =
(6). nl by graph =

L.HS.
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Experiment No. 6 ‘

~Sonometer II

Aim : To study the relation between the length of a given wire and tension frequency using sonometer.
-Apparatus : A sonometer, a hanger, slotted weights, a tuning fork, a rubber pad, a paper rider, etc.
Accuracy : Same as that of first law of vibrating. string (Expt. No. 5)." » ;

Formulae :-
The fundamental frequency of vibration (n) of a wire of length (/) under tension (T) is given by:

_1 |7 _1 KT/1*)mean _ 1 1 2 . 3 ’
n=_ I; 2 ] T when graph of /* against T is plotted.

g = constant (= 2n v/m ), if n and m are kept constant.

OR 112 = constant (= 4n’m ), if n and m are kept constant.

where, T = Mg = applied tension ; [ = vibrating length of the wire
n = frequency of the given tuning fork _
m = mass per unit length or linear density of the wire = prrr?

where, p = density of the material of the wire, r = radius of the wire

Diggram -

Observations :

. LHS. .

(1) Mass per unit length of wire, m=..... swssios £es vansI/CIL
(2) Frequency of fork used, n=... .... Hz [ Kept constant]
(3) Mass of hanger, M, = ; g.
Observation Table :
Obs. Mass added to Total Mass Tension Vibrating length P (cm?) I
No. ‘the hanger M=My+M’ T=Mx980 I(cm) 2
M’(g) (2) (dynes) 1 2 Mean /
dynes
cm?
1.
2
3.
4.
5.
6.
7. Unknown Total mass Unknown 1y [ Mean /, 2 -
Mass (M’,) M,) Tension (T,) - T e




RHS.
Experiment No. 6 R

Sonometer 114

; Aim : To study the relation between the length of a given wire and tension frequency using sonometer.-
t .Apparatus : A sonometer, a hanger, slotted weights, a tuning fork, a rubber pad, a paper rider, etc.

¥ | Atcc.uraicy”: Same as that of first law of vibrating. string (Expt. No. 5).

" Formulae :-
' The fundamental frequency of vibration (n) of a wire of length (/) under tension (T) is given by:

=2 ATy T/12)mean T 1 2
n=— J; = }; s ’_(Slop)m , when graph of /“ against T is plotted.

g = constant (= 2n v/m ), if n and m are kept constant.

OR 112 = constant (= 4n’m ), if n and m are kept constant.
where, T = Mg = applied tension ; [ = vibrating length of the wire
: n = frequency of the given tuning fork

m = mass per unit length or linear density of the wire = prr?
where, p = density of the material of the wire, r = radius of the wire

Procedure :-
‘(1) Take one meter length of wire. Measure its mass using physical balance and calculate its mass per umt lengths.
(2) Keep sonometer wire under a tension (T) of about 1 kg-wt by adding slotted weights to the hanger
(3) 'Adjust the length (/) of the wire between the two bridges so that it can vibrate in Unison with a glven tuning fork.
‘This can be done by paper rider method. {Refer Experiment 5]

(4) Measure the distance between two knife edges which is the vibrating length of wire. Take one more reading for
, the same tension. Find the mean value of vibrating length (7). ¥

(5) . Repeat the procedure for same tuning fork for five different tensions increased in steps of 0.5 kg-wt. Note the
" corresponding vibrating length (/)

(6) Calculate ( )m each case.

(7) Plota graph of t"against T. The nature of graph is a stralght line.

Result :
2
(1) The quantity l? is constant within experimental errors. This verifies the law of transverse vibrations. -

o T R
2T ieor T = constant.

(2) The graph of I versus T is found to be straight line passing through the origin. This verifies that the square
of the length of a wire vibrating in unison with a tuning fork is directly proportional to the tension in the
. string, if n and m are kept constant. '
(3) From the graph the unknown tension =Ty =..........ccccevrvnrinnnn.n, dynes Hence, unknown mass =
) B e e S e Tt e aluied g
(4) Mass per unit length of given wire
(i) ;éf; TS il vis vememmmania b nssais svs s s smion sis s asen g/cm (by calculation)
(V! L7 M= coieiiierninieinneerrnenssnnssensssnennns g/cm (by graph)
@) |
Precautions

(1). Strike tuning fork gently on the rubber pad when setting it into vibrations.

(2) Paper rider should always be placed on the wire mid-way between the knife edges.
(3) Measure the vibrating length of wire directly with a scale.

(4) Do not increase the load beyond the elastic limit of the wire.

(5) The stem of tuning fork should rest on the sonometer box.

a



LHS.
Graph :- o
" Plota graph of 2 (on Y-axis) against T (on X-axis). The reciprocal of slope will give us the value of; (T/Iz)

Calculation :- ; .

(1) Mean T T cres waiswslvensims sossspwyoomsnss Dynes/cm®
12

1 _T
2) Sope e vevesenennen dynes/cm? '

(3) Unknown Tension, T, = ........;..........dynes (by graph)

g 980

~ Unknown mass, M, = o) _ () ] ' ‘

(4) Mass per unit length or linear den51ty of wire =m

(@ By calculation : m = — x (mean lz)
= veases R g/cm
5 1 1
i;(ll) By graph 4n2 ek ( Slope)
‘ T ame s s g/cm
Result :

.2, e 1 , . A o
(1) The quantity - is constant within experimental errors. This verifies the law of transverse vibrations.
TP ie = orl;= constant.

(2) The graph of /* versus T is found to be straight line passing through the origin. This verifies that the square of the

length of a wire vibrating in unison with a tuning fork is directly proportional to the tension in the string, if n and
m are kept constant.

(3) From the graph the unknown tension = Ty = .....coooviiiniiiniinninnnnn dynes Hence, unknown mass = M, =

() m=........... — vierereennn...g/em (by calculation)
_(11) M= .iiiininnn, ...‘..........................g/cm(bygraph)
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LHS.
Experiment No. 7 =y
- Resonance Tube '

: Aim : To determine the speed of sound in air at room temperature using a resonance tube

Apparatus : A tall glass jar filled with water, a metal tube (i.e. brass, aluminium etc.,) a set of tuning forks mcludmgthe—
. unknown fork, retort stand, two rubber pads, vernier calliper, meter scale, etc. i oo

.Accura_cy : The length L is measured with the help of a meter scale which measures up to fraction of mm and ﬁherefp_'ré :
- the diameter of the tube may be measured up to maximum of 0.1 mm accuracy. Hence a vernier:calliper of -
least count 0.1 mm is used for measuring the diameter of the tube. ‘ o

~ Formulae :-
1) (i) Speed of sound in air at room temperature =V =4nL;
where , n = Frequency of tuning fork -
L = corrected resonating length
=l+e where / = length of air column
e =end correction = 0.3 d
where, d = diameter of metal tube
(i) V= 4x¢, if graph is - against n

2) Unknown frequency n, = Mean (nL)

(Corrected resonating length for fork of unknown freqeuncy)

i

Diagram:

Observations : v
(1) Determination of least count of vernier callipers:

i) Smallest division on the main scale of the vernier calliper, X =................... ..cm
ii) Total no. of divisions on vernier scale, y=........................ div.
iii) L.C. of vernier calliper, i—; = wruessnsetvsaisrenine G _
iv) Zero error = ..... sroiprageersmsedga dies ... cm, Zero error coirection = ............. ...cm (2) End
correction,e =03 d=............cceeevnieeinnnnnnnn ... €M ‘
(3) Room temperature = ......... . - st el siismn st 00

Observation Table: (A) For inner diameter (d):

Obs. | M.S.R. ‘2’ V.S.D. V.S.R. Diameter Mean diameter
No. cm ‘b’ div. (bxL.C.) [a+(bxL.C.)] ‘d’ em

cm cm
1.




-"Resonance Tube

RHS.
Experiment No. 7 D

: _Alm To determme the speed of sound in air at room temperature using a resonance tube

Apparatus A tall glass jar filled with water, a metal tube (i.e. brass, aluminium etc.,) a set of tunmg forks mcludlng the

Accuracy The length L is measured with the help of a meter scale which measures up to fractlon of mm and therefore .

unknown fork, retort stand, two rubber pads, vernier calliper, meter scale, etc.

the diameter of the tube may be measured up to maximum of 0.1 mm accuracy. Hence a vernier: calhper of
least count 0.1 mm is used for measuring the diameter of the tube.

- Formulae :-
3) (i) Speed of sound in air at room temperature =V =4nL;

4).

Procedure :-

(iv) V=4x—

where , n = Frequency of tuning fork
L = corrected resonating length
=[+e where / = length of air column
e =end correction = 0.3 d
where, d = diameter of metal tube

, if graph is % against n

Slope .
Mean (nL)

(Corrected resonating length for fork of unknown freqeuncy)

Unknown frequency n, =

(1) Measure the inner diameter of a tube using vernier calliper. The diameter should be taken at different directions.
: Find the mean diameter (d). Hence calculate end correction (€) = 0.3d.
"~ (2) Putone rubber pad in the glass jar (for safety of the jar). i

(3) Fix the resonance tube vertically in the glass jar with the help of the retort stand. Pour water in the j _]ar up to’ '85%
of its height. The tube should rest on the rubber pad.

(4) Initially, the length of the air column is adjusted to be very small. Arrange the given tuning forks in the order of

' ! decreasing frequencies.

(5) Choose the tuning fork of highest frequency, strike it gently on the rubber pad so that the prongs start vibrating.
Hold the tuning fork just above the open end of the resonance tube, so that the prongs vibrate in a vertical plane
and raise the tube gradually together with the fork till a loud sound is heard. Clamp the tube in the positions in
which loudness of the sound produced is maximum. .

(6) Measure the length (1) of the air column in the tube from the water surface in the tube to open end.

@) Repeat the procedure with other tuning forks in the decreasing order of frequencies. (You will find that 1
increases as the frequency (n) of a tuning fork decreases)

(8) In each case find the distance (L) between the node and the adjacent antmode (L=l+e).

(9) Plot the graph of ‘1/L' agamst n'

(10) Find the speed of sound in air at room temperature and unknown frequency of given tuning fork.

Result :-
(1) Speed of sound in air column at room temperature .
(iii) V= iiiiiiienenenes CIN/S = ereirineerneneeeenenenens m/s (by calculation);
>iv) NSl dher simntioms sofs ol CH/S = triiireeeeneenneeenenenenenans m/s (by graph)
i
(2) Unknown frequency :
(iii) R B S IT S WS I R M Hz (by calculation)
(V) DT aeeeinn.. RN Hz (by graph)
3) @ o1 P PN Hz cm (by calculation)
W) AL S0 ol s dmoth smsmenmes v Hz cm (by graph)
Precautions

(1) Strike tuning fork gently on the rubber pad. P

(2) Hold the tube vertical in the glass jar.

(3) Tuning fork should not touch the resonance tube.

(4) The prongs of the tuning fork must vibrate in vertical plane.

(5) While adjusting the resonant length of air column, start with minimum length of the air column. and the tuning

fork of highest frequency.



(Bj ‘For nL :

-Obs. [ Frequency of Resonating length Corrected
‘No. | tuning fork ‘n’ I’ cm length L
e ) Hz 1 2 Mean L=(l+e) cm cm™
A
£ 2
K] 3,
. 4.
5 |-
6. Unknown Lh=een. | k= Mean/, | L,=I+e lx= ........
= L
MeannL =............. vee.....Hz.cm
Graph : -
b
Calculation :- L '
(A) Speed of sound in air at room temperature : :
(@) By Calculation :- Log Calculation
\% =4 x (mean nL)
B L e T |
Susies sans snaa [E—— —
i S T cm/s
(ii) By Graph :
Vv A ! i
Slope
= evevereee Lo ph s ek ]
T | ETTRRRRION ]
= denenn i on Sares o s cm/s
(B) Unknown frequency :
@) By calculation, n, = ML:(EL—)
X
TR T b pee |[amaremn womse s waismmdisrmarmnn XL - ’ ;
=Antilog [.....c.coenenen.n. ] : i
PP Hz.
(i) From graph; read the value of n, corresponding to 1/L,
~ Result :- : N
(1) Speed of sound in air column at room temperature .
@) = e wem wnins s smessdOY S T Bsudih idbnia aes vs savssns /s (by calculation); 3
(i) V=iinn m/s (by graph) '

(2) Unknown frequency v
(i) D= eeeieeerieeneneaennnnennnnn...... Hz (by calculation)
(i) ne=..... R—— T .. Hz (by graph)

3) () nL=........ R p— Hz cm (by calculation)
(i) nL=.............. ceesssesnanareeser Hz cm (by graph)






Experiment No. 8

Wheatstone's Meter bridge

- Aim : To find resistance of given wire using Wheatstone' meter bridge and hence determine the speclﬁc re51stance of 1ts
' material. ;

1Apparatus Resistance wire, meter bridge, battery eliminator, a galvanometer, a resistance boy jockey, a screw gauge
) connecting wires, one way key, a meter scale, etc.

:Fo'rmulae'
2
;=2 @p="F
: where, L = Length of given resistance wire;
I, = Length of the bridge wire corresponding to X.
Ir = Length of the bridge wire corresponding to R.
X = Unknown resistance introduced in resistance box.

R = Known resistance introduced in resistance box. _
r Radius of wire L3

p = Specific resistance of the material of wire. Knewn-resistanee

Circuit Diagram :

Observations :
1) Length of a resistance wire (L) = ...........c......... eenn.CINL
2) Least count of micrometre screw gauge = ................ PR o 11

Observation Table:
(A) For diameter of a resistance wire:

Obs. M.S.R. C.S.D. C.S.R. Total reading Mean Mean
No. ‘a’>=cm ‘b’ div (bxL.C.) (diameter). (diameter) radius
=ccm =(a+c)cm ‘d’ cm r=§cm
1.
2.
3.
4.
5,

(C) For resistance (X) of given wire:
(1) When unknown resistance wire in right gap :

Obs. Resistance from Balancing length Resistance Mean
No. Resistance Box I, cm Iz cm X, =R (%)a X; Q
RO ‘ g

O [ [0




Experiment No. 8

Wheatstone s Meter bridge

: Alm To find resistance of given wire using Wheatstone' meter bridge and hence determine the specific re51stance of 1ts
material.

Apparatus Resistance wire, meter bridge, battery eliminator, a galvanometer, a resistance boy jockey, a screw gauge
. . connecting wires, one way key, a meter scale; etc.

" Formulae:

W E=%, @p=X
where, L Length of given resistance wire;

I, = Length of the bridge wire corresponding to X.

Ir = Length of the bridge wire corresponding to R.

X = Unknown resistance introduced in resistance box.

R = Known resistance introduced in resistance box.

r = Radius of wire

p = Specific resistance of the material of wire. Known-resistance
Procedure :

(1) Mesure the length of a given resistance wire (L) in cm by using metre scale.

(2) Measure the diameter of the wire at least, at five places with the help of screw gauge.

(3) Find mean diameter of wire hence find radius of wire (r) cm.

(4) Connect the circuit as shown in Fig 8.1 with unknown resistance wire in the right gap and resistance box in the

. left gap of the meter bridge.

(5) Take some suitable resistance R from the resistance box.

(6) Switch on the circuit and check the connections as follows. Tap the jockey at one end of the meter bridge wire
(say A) and note the direction of deflection shown by the galvanometer. Tap the jockey at other end (say C) of
the wire and note the direction of deflection. If the two deflections are in the opposite directions, it means that
the connections are correct. If the two deflections are in the same direction check the connections. Suppose that
the two deflections are in opposite directions, bring the deflections within the scale of the glavanometer by
adjusting the rheostat.

(7) Tap the jockey at various point on the wire, obtain the point D on the wire such that there is no deflection

- shown by the glavanometer when the jockey is tapped at D. The point D is called null point. Measure the
lengths /. = (AD) and /z = (DC) of the bridge wire.

(8) Repeat the procedure for different values of the known resistance drawn from the resistance box.

(9) Repeat the expriment with R in the right gap and X in the left gap.

(10) Calculate the value X from the formula (1).

(11) Calculate the specific resistance of material of wire by using the formula (2).

~ Result :
(1) Unknown resistance of a give wire, X =.................... Q
(2) Specific resistance of material of wire, p = ............... ohm-cm............. Qm

Precautions
(1) Check all the connections and the keys in the resistance box are tight ’ ,
(2) Move the jockey gently over bridge wire and do not rub it i
(3) The plug in key K should be inserted only when the observations are to be taken. !
(4) Null point should be brought between 45 cm and 55 cm.
(5) Remove the plug key after completion of the experiment.



L:H.S.

(2). When unknown resistance wire in left gap :

Obs. Resistance from Balancing length Resistance Miea;n
No. Resistance Box I, cm Ir cm X;=R(%)a X
Ig P

RQ

D& (W=

- Calculation :

(A) For unknown resistance ‘X’ :
(1) Unknown resistance in right gap

(2) Unknown resistance in left gap:

Mean X
2

(D) For specific resistance
__mr¥x
St
=f e ] Pl ]
= «ssams Loss se ]
= P [ S ]
= ¢ sen selh e £ oTs R £ SV S R SRR ohm-cm

Result :
(1) Unknown resistance of a give wire, X = .......ccoeeuvennn Q

(2) Specific resistance of material of wire, p = ............... ohm-cm



m..



~ LHS.
- Experiment No. 9 T ;
‘Laws of Resistances using Meter Bridge - b
Aim : To determine unknown resistances and to verify the laws of combination (series and parallel) of re51stances usmg a -
meter bridge.

: -Apparatus Wheatstone's meter bridge, resistance box two unknown -reswtances a galvanometer, a cell a plug ke a
jockey, connecting wires, etc.

’Accura‘c‘y : The length on bridge are measured correct up to mm. If L. or L, is very small, the errors will be lérge. e
Therefore /x; and Ix, both should be large enough.This can be achieved by obtaining null point near the ' : ‘
middle of the wire. The contact resistance if present, may be different on two sides of the wire. The ‘errors
introduced by contact resistances can be minimized by interchanging gaps of X and R.

Formulae :-

1) %{ = %, where, .= length of the bridge wire corresponding to X
' Ir= length of the bridge wire corresponding to R
X = unknown resistarice )
R = known resistance introduced in R.B. T
(2) When two resistances X, and X, are connected in series, the effective resistance of the comblnatlon is glven by
X=X +X,

(3) When two resistances X; and X,are connected in parallel, the effective resistance of the combination is given by
i . g e LAY .

_ X1Xp
P oxi4X,

Circuit Diagram :-

Observation Table:
(1) Unknown resistance in left gap :

Unknown Obs. Resistance in Balancing length Resistance Mean
resistance No. Left gap Right gap l.cm "~ Igem X=R|( .l.i) Q Xa
Q RQ e
X, 1. Xi X,
2. X] b T R,
X, 1. X, Xz
22 X, S,
X, 1. X X
2, X
X, 1. X, Xp
2. X, S




R.H.S.
Experiment No. 9

Laws of Resistances using Meter Bridge -
" Aim : To determine unknown resistances and to verify the laws of combination (series and parallel) of resistances using a
meter bridge. AR

Apparatus : Wheatstone's meter bridge, resistance box, two unknown -resistances, a galvanometer, a cell, a plug key, a

jockey, connecting wires, etc.

' Accufacy : The length on bridge are measured correct up to mm. If L, or L, is very small, the errors will be lérge.

Therefore Ix; and Ix, both should be large enough.This can be achieved by obtaining null point near the
middle of the wire. The contact resistance if present, may be different on two sides of the wire. The f'errors> L
introduced by contact resistances can be minimized by interchanging gaps of X and R. '

Formulae :-

(M

@,
©))

% = i—-, where, .= length of the bridge wire corresponding to X
R
Iz=length of the bridge wire corresponding to R
X = unknown resistance
R = known resistance introduced in R.B. R
When two resistances X, and X, are connected in series, the effective resistance of the combination is given by

X=X+ X;
When two resistances X; and X,are connected in parallel, the effective resistance of the combination is given by

_ X1X3
P oxi4X,

Procedure:

M

@)
(€)

Q)

©)
(6)
(N
®

Connect the circuit as shown in the Fig. 9.1 with unknown resistance X in the left gap of the Wheatstone's
meter bridge. '

Take out some suitable resistance R from the resistance box.

Switch on the circuit, check the connection as follows: Tap the jockey at one end of the meter bridge wire (say
A) and note the direction of deflection shown by the galvanometer. Tap the jockey at the other end (say C) of
the wire and note the directions of deflection. If the two deflections are in the opposite directions, it means that
the connections are correct. If the two deflections are in the same direction check the connections Suppose that
the two deflections are in opposite directions, bring the deflections within the scale of the galvanometer by
adjusting the rheostat. ‘

Tap the jockey at various point on the wire, obtain the point D on the wire such that there i no deflection shown
by the galvanometer when the jockey is tapped at D. The point D is called null point. Measure the lengths /.=
(AD) and Iz = (DC) of the bridge wire. '

Repeat the procedure for a different value of the known resistance drawn from the resistance box.

Repeat the experiment with R in the left gap and X in the right gap.

Calculate the value of X, from the above formula.

Repeat the experiment by replacing the resistance X by the second unknown resistance to find the value of the
resistance X.

(9) Repeat the experiment by connecting the resistance X; and X, in series. Find X
(10)Repeat the experiment by connecting the resistance X; and X, in parallel. Find Xp
Result :-
(1) Unknown resistance X; = ......ccoeeeverunennnnn ohms;
(2) Unknown resistance Xs = .....cccoeeenieninnnnin ohms;
(3) Theoretical value of Xy = .....ccovvmeeereiennnnn ohms : ‘
(4) Experimental value of Xs=.....c.ocoviiiiniiinnnnn ohms :
(5) Theoretical value of X, = ...ocooveieniininnnnnn ohms
(6) Experimental value of X;= ....ccoooiiiiiiinainnie ohms

(7) Mean X (theoretically) = Mean X (experimentally)

Hence, series law of resistances is verified.

(8) Mean X, (theoretically) = Mean X, (experimentally)

Hence, series law of resistances is verified.

e



- 2)AAfte-lf interchanging (Unknown resistance in right gap)

* "Unknown Obs. Resistance in Balancing length Resistance Mean : |
resistance No. Left gap Right gap L.cm Ig cm X=R(%) a XQ
RQ Q lr
X4 3. X, X
4. X| s e
. X2 3. X2 : Xz :
4. X, s o el
X, 3 X X,
’ 4. Xs e
Xy 3. X, Xp -
4. X, e

Calculation :

(A)

(6))

Find X, X X, X;by using balancing condition formula,
Ly
X=R a

Verification of Laws :
(1) Theoretical value of X is given as
Xs =X 1(mean) +X 2(mean)

Result :-

................................ Q

(2) Theoretical value of X, is given as

-1 _ 1

Xp Xl(mezzn.) Xz(mean)

. _ XX

ie X, = T
= et ]
e D I Py Q
(1) Unknown resistance X; = ....cccieveeeeeinenennns ohms;
(2) Unknown resistance Xu = ...cc.eveeeenenrnnenen. ohms;
(3) Theoretical value of Xg=.......cociiiiiiiininin. ohms
(4) Experimental value of Xs= .......cooovvviiiinnnin ohms
(5) Theoretical value of Xy, = .......cccennniinnnnn. ohms
(6) Experimental value of X, = ........coooiiiiiiiii ohms

(7) Mean X (theoretically) = Mean X, (experimentally)
Hence, series law of resistances is verified.

(8) Mean X, (theoretically) = Mean X, (experimentally)
Hence, parallel law of resistances is verified.




RHS.

Precautions

(1)
@

@3)
)
®)

Check that all the connections and the key in the resistance box are tight. : L
Adjust the known resistance R such that null point is obtained between 30 c¢m and 70 cm preferably ‘one
reading near or on the mid point of the bridge or in the middle one third of the meter bridge. i Tl
Repeat the experiment by interchanging the resistances in the left gaps.

Keep the circuit on only at the time of observation.

Do not slide the jockey over the wire. Tap it on the wire lightly and momentarily to get exact position of mull
point. L oL



Experiment No. 10 ' o

Internal Resistance of a Cell
~ - Aim : To determine the internal resistance of a given cell by using a potentiometer.

Apparafus : A potentiometer, a sensitive centre zero galvanometer, a cell whose internal resistance is to be ‘
determined, a rheostat, a jockey, two plug keys, an accumulator, a resistance box, connecting wires, etc.

Form}xla:

r =R |22
Ly
where; r = Internal resistance of the cell.
R Resistance withdrawn from the resistance box.

= Balancing length on the potentiometer wire when the cell is on open circuit, (key K, open).
= Balancing length on the potentiometer wire when the cell is on closed cu'cuxt, (key K,

closed).

Circuit Diagram:

Observation :

Balancing length for cell when key K, is openL; = ...... ROTT— .....Cm
Observation Table : For length L, when key K, is closed;
Obs. Resistance Balancing length L, (Li—Ly) E Internal resistance r=
No. R : © cm cm L, Rl_’ﬁl Q
Q Q L,
cm

1.

2.

3.

4.

3.

~Meanr=............... T Q
Graph :-

Plot a graph of R against Li as shown in Fig 11.2
2 —

4



R.H.S
Experiment No. 10 G

Internal Resistance of a Cell
Aim : To determine the internal resistance of a given cell by using a potentiometer.

Apparatus : A potentiometer, a sensitive centre zero galvanometer, a cell whose internal resistance is to be
' determined, a rheostat, a jockey, two plug keys, an accumulator, a resistance box, connecting w1res efc.”

Formula :

r =R l——LIL_L2|

where; r = Internal resistance of the cell.
R = Resistance withdrawn from the resistance box. o .
L= Balancing length on the potentiometer wire when the cell is on open circuit, (key K, open).

L, = Balancing length on the potentiometer wire when the cell is on closed circuit, (key K,
closed).

Procedure :-
(1) Arrange the circuit as shown by the circuit diagram (see Fig. 11.1). Insert the plug in plug key.Kl
connected in series with rheostat, keeping the other plug key K, open.

(2) Adjust the rheostat so that E of cell balances against an appreciable length L, of potentiometer wire, say the
null point is obtained at P,.

(3) Measure L, and leave the rheostat at this adjustment throughout the rest of the experiment.

(4) Now introduce resistance R in the resistance box and insert plug in plug key K; connected in series with the
resistance box.

' (5) Obtain a new balance point P, on the potentiometer wire and measure the length L, for balance '
(6) Repeat with different values of R in the resistance box. e
(7) Calculate the value of ‘r’ in each find its mean value. _
(8) Plot a graph of R(+ Y-axis) against Li (+X-axis) The intercept on Y-axis is the line which gives the internal
2
resistance of the cell.

Result :
Internal resistance of acell=r=........cc.ccoevvirirnnrnrnnnnn. Q (by calculation)

s sensiensresurss persanas smass Q (by graph)

Precautions

(1) The E.M.F. of the accumulator should be greater than the cell for-which internal resistance is determined.
(2) The current should remain constant and passed through the circuit only at the time of observations
(3) Potentiometer wire should be uniform.



" Calculation :-
Internal resistance of a cell,

' r=R|——_L2|

Ly
La

Result :

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

Q (by calculation)

................................ Q (by graph)

L

LHS.
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L.H.S.
Experiment No. 11 +

Resistance of Galvanometer by Kelvin's Method : 1
Aim : To determine the resistance of a galvanometer by Kelvin's method us Wheatstone's meter bridge.

Apparatus : Wheatstone's meter bridge, a rheostat, a cell, a galvanometer, a resistance box a jockey, connecting wires, a
" cell or battery, a plug key, etc. : :

Formula:
G= R%E where, I = length of the bridge wire corresponding to G.

Iz = length of the bridge wire corresponding to R.
G= resistance of galvanometer
- R=resistance introduced in R.B.

Circuit Diagram:

Observation Table :

(1) Galvanometer in left gap :

Obs.No. | Rohm Lgem Lgcm G =R ohm Mean G ohm
=R

Bl

(2) Galvanometer in right gap : i

Obs. No. R ohm Lgcem Lgcm G= R.:_G ohim Mean G ohm
. : %

Calculation : S
Log calculation Table G = R. %i

«~ The resistance of the galvanometer : i
G= Mean G (of left gap)+Mean G (of right gap) )

Result :



R.H.S.
Experiment No. 11 s

Resistance of Galvanometer by Kelvin's Method
Aim : To determine the resistance of a galvanometer by Kelvin's method us Wheatstone's meter bridge.

Apparatus : Wheatstone's meter bridge, a rheostat, a cell, a galvanometer, a resistance box a jockey, connectmg w1res a

- .. -Formula:

cell or battery, a plug key, etc.

G= Ri_i where, I = length of the bridge wire corresponding to G. -

= length of the bridge wire corresponding to R.
G= resistance of galvanometer
R=resistance introduced in R.B.

Procedure:

(1)
@

(€)
@)

)
(6)

Result :

Connect the circuit as shown in Fig. 12.1.

The galvanometer, whose resistance G is to be determined is connected in one arm, and a resistance box. is
connected in the other arm of the Wheatstone's bridge. A jockey is directly connected from a point between G
and R. A suitable resistance R is introduced in the resistance box.

The circuit is closed and the galvanometer deflection is noted. The rheostat is adjusted that the galvanometer
shows nearly half the full scale deflection. '

When the jockey is touched on the wire; the galvanometer deflection either increases decreases. Move the
jockey along the wire till the galvanometer deflection is restored original value. This is the null point or
balance point. Thus in this position, the null constant when the jockey is touched or removed from the ‘wire.

Adjust R so that the point is between 30 cm to 70 cm preferably one reading near or in the mid of the bridge
Measure /; and I

Take three more readings by changing the values of R.

The positions of G and R are interchanged and four readings are obtained by adjusting R. Calculate the value
of G in each case. Take mean G.

The resistance of the galvanometer G=................ ohms

Precautions :

(1
)

()
)

Make all the connections and the keys in the resistance box tight.

Adjust the resistance R such that the point lies in the middle one third of the meter bridge wire or between 30
cm and 70 cm preferably one reading near or on the mid of the bridge wire.

Keep the circuit on only at the time of observation.

Do not slide jockey on the wire but tap it gently to get the exact null point.

A

H 6
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Experiment No. 12 '

P-N Junction Diode | FRRCE RN T

“Aim : To draw the I-V characteristics curves of a p n junction diode in forward bias and reverse bias.

(A) Forward bias

Apparatus PN Junction diode [DR 25 or AC 127, BY 126 transistor with collector removed], : ;
D.C. milliammeter (0 — 25 mA), D.C. voltmeter (0 — 10 V), power supply [6 V D.C], rheostat, resnstance. i
(R) to limit the current in the circuit, connecting wires, etc.

:

Circuit- Diagram:

Observation Table £
- 1) L.C.ofvoltmeter=............ecevveveenee. V
2) LC. ofmllhammetre—.........................mA TR

Obs. No. Voltage V (in volt ) Current I (in mA)r
1.

wlw|N|au|s|wn

i
e

Graph :




R.H.S.
Experiment No. 12 i

P-N Junction Diode
.~ Aim : To draw the I-V characteristics curves of a p n junction diode in forward bias and reverse bias.

(A) Forward bias

Apparatus PN Junction diode [DR 25 or AC 127, BY 126 transistor with collector removed],

D.C. milliammeter (0 — 25 mA), D.C. voltmeter (O — 10 V), power supply [6 VD.C], rheostat re51stance :

(R) to limit the current in the circuit, connecting wires, etc.

Procedure :
(1) Keeping plug key open, connect the circuit as shown in Fig. 13.1 for forward bias.
(2) Adjust the rheostat so that the P.D. across the diode would be minimum or zero.
(3) Note down the L.C. of voltmeter and milliametre used.
(4) Close the plug key and note down the reading in voltmeter and milliametre.

(5) Increase the P.D. across the diode gradually and note down the corresponding readings shown by voltmeter and
milliametre in each case

(6) Take at least ten readings.

(7) Plot a graph of current (I) versus voltage (V) applied. It is a curve as shown in
(8)- Determine the knee voltage from graph.

(B) Reverse bias
Apparatus chroammeter 150 volt power supply.

Procedure :-

(1): Connect the circuit shown in Fig 13.3 for reverse bias. Make sure that the positive to of the battery is connected

to the N-type section and negative terminal of the battery connected to the P-type section of the P-N junction
diode.

'(2) In this case microammeter is used in place of milliameter and a power supply of 150 volt place of 6 volt battery,
i as the electric current during the reverse bias is very small.
(3). Determine the least count of microammeter and voltmeter used.
(4). Starting from the zero value of reverse bias, increase the reverse voltage in step of 15 and record the
observations of the micrometre till a particular reverse voltage at w current will rise very abruptly This voltage
at which the current increases at very high pace is called break-down voltage.

(5) Record the observations in a tabular form and plot a graph between voltage and current shown in Fig. 13.4.
Determine the knee voltage from graph.

Result :-
(1) The nature of the I-V characteristic curves of a p - n junction diode in forward bias reverse bias are as shown in
Fig. 13.2 and 13.4 respectively.
(2) D.C. resistance in forward bias mode, Ry, =
(3) Knee voltage for forward bias = Vg =
(4) Knee voltage for reverse bias = Vg =

Precautions :-
(1) To avoid unnecessary heating, keep the circuit on only at the time of observation.
(2) Don't apply a large D.C. voltage across the diode during forward bias.
(3) Connect the terminals of the meters properly.
(4) The readings should be taken starting from zero potential difference across the diode.
(5) The voltmeter used in this experiment must have high resistance.



(B) Reverse bias

QApparéius : Microammeter, 150 volt power supply,

Circuit Diagram 4

Observation Table :
(1) L.C.ofmicrometre = ..........c.ccevvnvninnn UA
(2) i L.C. of voltmeter = ......... .volt

Obs. No. Voltmeter reading Current
V(in volts) I (in nA)

.

N1 IS ESTE-N VR EN TN

._.
e

—
—
.

._.
Ling

I3.
14,
I5.

Result :-

(1) The nature of the I-V characteristic curves of a p - n junction diode in forward bias reverse bias are as shown in Fig.
13.2 and 13.4 respectively. '

(2) D.C.resistance in forward bias mode, Rg. = ..............Q

(3) Kanee voltage for forward bias=Vpg=............cevee.. VOIL.

(4) Knee voltage for reverse bias=Vg=.........ccceevenvneeen... VOIt
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Transistor Characteristics

(1) Current gain

Circuit Diagram :

Experiment No. 13

- Aim :- To study the characteristics of a common emitter npn or pnp transistor and to find out
: and voltage gain

Apparatus :-Two dc power sources (5V and 15 V), pnp transistor, dc microammeter (0- -100pA), dc mllllammter (0-
10mA), resistances (10 kQ, 1k Q, 2.2k ,220 ), variable resistors (commonly known as potentlometers)
- (100 0,1k Q,10k Q), a digital multimeter (DMM), connecting wires, etc.

‘npn transistor

Base, Collector, Emitter
Base-emitter bias
Collector — base bias
Base potential
Collector potential

Base current

Collector current
Emitter current

the valuesgof;; current

AL



R.H.S.
Experiment No. 13
Transistor Characteristics

Aim : To study the characteristics of a common emitter npn or pnp transistor and to find out the values of current
and voltage gain

Apparatus :-Two dc power sources (5V and 15 V), pnp transistor, dc microammeter (0-100uA), de mllhammter (0-::
’ 10mA), resistances (10 kQ, 1k Q, 2.2k ,220 Q), variable resistors (commonly known as potentlometers)
(100 Q,1k 0,10k Q), a digital multimeter (DMM), connecting wires, etc.

Formulae :- ‘
‘ ; Al -
(1) Current gain = g = =< -
- Alpg i 4 £ api
Vo AR, _ oRy

(2) Voltage gain = Av= Vi AlgR; © R;

Procedure :-
(I) Input characteristics: '
(1) Connect the circuit as shown in F1g 14.1.
"~ (2) Keep voltage Vg to some fixed value. (Say Vee=5V)

(3) Using input potential divider vary VBE in small steps and note down the values of Vgg and IB in each
case.

@ Repeat steps (2) and (3) for one more value of Vg. (Say Vg - 10 V).
(5) Plot a graph of Iy versus Vg (Fig. 14.3) for each case, on the same graph paper.
"' (6) Determine the slope of the graph in linear portion for each case which will be input resistance R
(II) Output characteristics.
(1) Using the same circuit as in Fig. 14.1 adjust the input potential divider so that mput current Ip is fixed at
some suitable value (Say Iz =25 uA).
(2) Varying the value of Vg in small steps, note down the values of 1, and Vg. :
(3) Repeat the same procedure by increasing IB in suitable step for two more values of I (Say Ig= 50 ,uA and
75 uA).
(4) Plot the graph of Ic versus VcE (Fig. 14.4) on the same graph paper.
(5) Calculate the current gain (B) from the graph.
(IIT) Voltage gain:
(1) Connect the circuit as shown in Fig. 14.2 Note the value of R;.
* (2) Varying the input voltage in small steps, note down the output voltage V, corresponding to input voltage
Vi. '
(3) Plot a graph of V, against V; (Fig. 14.5).
(4) Find the slope of the graph in linear portion, which will give voltage gain.
(5) Compare it with the theoretical value A, = 8 %
L

Result :-
(1) Inputresistance, R; =........c.ccocvvvnrrnrnnen.. Q
(2) Current gain, R
(3) Voltage gain, A, Saiiiesie sams semadine sinels npmanissls (by graph)

D s vaFa s sas samasne oo sssesEe s sl (by calculation)
Precautions :

(1) The collector voltage should not exceed the breakdown voltage of the junction.
(2) Heating of the transistor should be avoided.

(3) Note electric currents and voltages should be measured carefully.

(4) The polarities of power supply and meters should be properly connected.

(5) Do not pass large input current.

1



Observation Table :

(D For Input characteristics :

LS.

Obs. V ce =5 volt V=10V
No. VBE (VOlt) IB (H—A) VBE (VOlt) IB (Ilé) g
1. ' :
> :
3.
4.
5. . :
6.
7.
8.
(II) For Ouiput characteristics :
Obs. Ig=25mA Ig=50mA Ig=75mA
No. | Vg (volt) Ic (mA) Vg (volt) Ic (mA) Vg (volt) Ic (mA) -
1. : . :
5" :
3.
4.
5
6.
7 2
8.
(III) For Voltage gain of transistor amplifier :
Obs. Input voltage Output voltage
No. V; (volt) V(volt)
1.
; 2.
3.
4.
5. -
6.
7.
8.

Graphs :

(1) Input characteristics:
‘ Plot a graph of base current Ig(on Y-axis) against base emitter voltage Vgg (on Y-axis) for two different

values of Vg

ekt

gy e
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(2) ‘Output characteristics :
Plot a graph of I(on Y-axxs) against Vg (on X-ax1$) for three different constant values of Is

3) Voltage gain : Plota graph of output voltage V, (on Y-axis) against input voltage V; (on X-axis), find the slope
in hnear portlon

Calculation :-
(1) Input resistance (R;)
From graph of input characterlstlcs

Slope = ( m) Vee=s voit

(2) Current gam(ﬁ) ,
From graph of output characteristics for fixed value of VCE, find out the values of I, I, corresponding to
Im and 132 .

Current gain § = AI—‘

(3) Voltage gain (A,) :
(i) From the graph of Vj against Vi find the slope in linear portion
~ Voltage gain = V—

= Slope in linear portion

tecesccssesessesasesessscnsan s

(i) Theoretical value of voltage gain :
RL
A= B R:

Here,

Result :-
(1) Input resistance, R; S reereeeeet i .Q
(2) Current gain,

(3) Voltage gain, A, m(by graph)







Experiment No. 14

Characteristics Of Zener Diode

Ai_m : To draw the characteristics curve of Zener diode and to determine its reverse breakdown voltage.

i Apparatus Zener diode, D.C. power supply (0 to 9V) voltmeter, potentiometer (0 to 10 kQ) mlcroammeter

© to 500 nA), rheostat, one way key,connecting wires, etc.

‘: Circuit Diagram:

Observations:
(1) L.C. of voltmeter =

(2) L.C.of microammeter =...........cocoevinienennnnen v was

~ Observation Table :-

' LHS.

Obs. No. Voltmeter reading Reverse current Iy in
Vg volt A
1. 0.0
2. 0.5
3. 1.0
4, 1.5
5. 2.0
6. 2.5
7. 3.0
8. 3.5
9. 4.0
10. 4.5
11. 5.0
12. 5.5
13, 6.0
14. 6.5
15. 7.0
16. 7.5
17. 8.0
18. 8.5
19. 9.0
20. 9.5
21. 10.0
22. 10.5
23. 11
24. 11.5
25. 12




R.H.S.
: Experiment No. 14
Characteristics Of Zener Diode

~ Aim : To draw the characteristics curve of Zener diode and to determine its reverse breakdown voltage.

Apparﬁtus : Zener diode, D.C. power supply (0 to 9V) voltmeter, potentiometer (0 to 10 k2) microammeter -
(0 to 500 1A), theostat, one way key,connecting wires, etc. :

.- Procedure :

(1). Note the L.C. of micrometer and voltmeter.

(2) Make the connections as shown in Fig. 15.1 for reverse bias. :

(3) Using potentiometer increase the supply voltage in steps of 0.5 V. Note the corresponding voltage ‘VR and
. current ‘Ig'.

(4) Repeat step (3) till the breakdown of Zener diode occurs i.e. current I suddenly increases even 1 if reverse voltage
VR is kept constant.

(5) This reading of voltmeter is known as zener breakdown voltage V

(6) Plot the graph of reverse current Iz (on —ve Y-axis) against the corresponding reverse voltage Vi (on —ve X-
axis) applied, it is a curve as shown in graph. From graph find the breakdown voltage V, of Zener diode.

Result:
(1) Characteristics of Zener diode is as shown in graph (Fig 15.2).
(2) Reverse breakdown voltage for a given zener diode, V, =

PrecautlonS'
(1) Tdentify the anode and cathode of the Zener diode correctly.
(2) Connect the voltmeter microammeter and zener diode with polarity as shown in circuit diagram.
(3) All connections should be tight.
(4) Use proper D.C. power supply
(5) Increase reverse voltage gradually.

(6) The reverse voltage across the zener diode should not exceed the rated breakdown voltage of the diode by
more than 5%.

£



| . LHS
"~ Graph: o P o
Plot a Graph of Vy (on ve X-axis) against Iz (on —ye Y-axis). The nature of graph is as shown in Fig. 15.2

Result:
(1) Characteristics of Zener diode is as shown in graph (Fig 15.2).
(2) Reverse breakdown voltage for a given zener diode, V,;= ..ceevenenvenennennnnnn, volt.
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Activity —1 A

Aim :- To study the dissipation of energy of a simple pendulum by plotting a graph between square o amplitthrff and time,

Abparatus : A pendulum bob, a split cork, thread, retort stand, stopwatch, meter scale, etc.

Formulae:
(1) F= —x. where, F =Force acting on a pendulum
. ~F= —kx x = Displacement from mean position
T . ak=T4 1= Length of pendulum

1
m = Mass of bob, k = Force constant
(2) Potential energy at extreme position is given by

Eo= % k A% where, k = Force constant.
A, =Maximum displacement from mean position
(3) Energy dissipation, E = E0— E’——k[A2 A?] joule
Diagram:

ObservatlonS'
(1) Mass of the bob=m=.............
(2)' L.C. of vernier callipers =
(3) Diameter of the bob=d =.
. Radius ofbob=r=.............

(4) Least count of the stopwatch =.......................s€ecC.

(5) Effective length of the pendulum L= vrrsonsonnoioson ...CM=...... T S ...m
(6) Acceleration due to gravu:y, g=9.8 m/s’

(7) Force constant k = T = e ..Nm™

(8) Initial amplitude, Ag=.............. s b ..cm

(9) Maximum energy, Eq = % KA, s 05 win wow smsions JORIRG
“Observation Table : For dissipation energy:

Obs. Time Amplitude (A) cm’ A’ E=1kaA? joule Energy dissip.ation
No. t sec cm o E= (E, — E) joule

IR E T S P
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R.H.S.
Activity — 1 o

Aim :- To study the dissipation of energy of a simple pendulum by plotting a gfaph between square o ampliuide and't‘i:me.

Apparatus : A pendulum bob, a split cork, thread, retort stand, stopwatch, meter scale, etc.

“Formulae:
(1) F= #x. where, F =Force acting on a pendulum
- &F=—kx x = Displacement from mean position
~k= % : I = Length of pendulum

v m = Mass of bob, k = Force constant
(2) Potential energy at extreme position is given by

Ey= % k A3 where, k = Force constant.

A, = Maximum displacement from mean position
(3) Energy dissipation, E = E0—E'= %k[A[z, — A?] joule

Procedure:

(1) Determine mass (m) of bob with the help of physical balance. Also measure diameter of bob of pendulum
using vernier callipers. ,

(2) Take 150 cm long thread and tie bob to one end of the thread and pass the other end of thread through the split
cork. Adjust the length of pendulum at 100 cm. Arrangement of experiment is as shown in Fig. A (1.1).

(3): Place meter scale behind the bob so that a full scale division lies at the centre of the bob.

(4) Find the least count of stopwatch. Bring its second hand at zero position.

(5) Displace the bob 5 cm away from the rest position (i.e. mean position). Set it for vibrating about the mean
position and you will observe that its amplitude decreases as the time passes.

(6) Again take the bob along the meter scale of 5 cm away from the rest position 0 and release it so  that it vibrate
in the vertical plane.

(7) Start the stopwatch when the bob reaches to the extreme position and record this time as zero.

(8) Measure the amplitude of oscillation after every 20 second with the help of meter scale.

(9) Take at least 10 observations and record all observations in the table.

(10)Plot graph of amplitude square (A”) on Y-axis against time (t) on X-axis. The graph shows
dissipation of energy of simple pendulum with time,

Conclusion : :
(1) Energy of simple pendulum is directly proportional to the square of amplitude, i.e. ExA?
(2) Graph shows that square of amplitude decays with time and hence energy of pendulum dissipates with time.

Precautions :
(1). Amplitude should be small.
(2) Vibrations of pendulum should be in vertical plane.
(3)- Length of pendulum should be sufficiently long.
(4) Pointer should be attached to the centre of the bob.



‘ ) ‘ ' ) L.H.S,
Calculation : P , o
=- k A?

Graph :

Plot a graph between square of amplitude (A2) and time (t) taking t along X-axis and A2 along Y-ax1s. The
ph shows d1s51pat10n energy of s1mp1e pendulum thh time. [Flg A (1.2)]

Conclusion :

(1) Ener%y of simple pendulum is directly proportional to the square of amplitude, i.e.
ExA

(2) Graph shows that square of amplitude decays with time and hence energy of pendulum dissipates with time.






L.H.S.
Activity —2 N

" Aim: To study the effect of detergent on surface tension by observing capillary rise.
- ‘Apparatus : Travelling microscope, capillary pin, detergent, water, beaker, retort stand, capillary clamp with pc_:intér.( : :. :

‘ 'Form'ul_ae : .
1) T= z—hc% where, T = Surface tension, r = Radius of capillary tube

p = Density of liquid, g = Acceleration due to gravity

0 = Angle of contact,h = Height of liquid rise in capillary

2) T« h (keepingr, g, and 6 constant)

Diagram :

Observation Table :-

Obs. Reducing For Mass of detergent Travelling microscope reading at Rise of liquid in -

No. added ‘m’ g Meniscus ‘X’ cm Tip of the index | capillary tube (X-Y) ecm
o - . pin ‘Y’cm n
1. Distilled water 0 D5 s seiainiiginges
. | Dilute detergent solution hi =il fous
3. | Concentrated detergent ' hy=.eiiiiannn
solution ' :

Conclusion : 7
(1) The capillary rise decreases with addition of detergent in water.
(2) The addition of detergent in water reduces the surface tension, as it is directly proportional to capillary rise.



R.HS.
Activity —2

Aim : To study the effect of detergent on surface tension by observing capillary rise.

- Apparatus : Travelling microscope, capillary pin, detergent, water, beaker, retort stand, capillary clamp with pointer.

:Fo'rmulae ?
(1 T= :c—r:sga- where, T = Surface tension, r = Radius of capillary tube
p = Density of liquid, g = Acceleration due to gravity

6 = Angle of contact, h = Height of liquid rise in capillary
(2) T« h (keepingr, g, and 6 constant) :

Procedure :

(1) Set up the apparatus as in Experiment No. 3.

(2) Measure the rise of pure distilled water (h) through the capillary tube as in the Experiment No.3.

(3) Dissolve a known mass of detergent in the water. Find the rise of the solution (h,) in s capillary tube. The rise
will be less than that for pure water.

(4) Add double mass of detergent in same volume of water so as double concentration of solution is formed.
(5) Find the rise of the concentrated solution (h,) in same capillary tube. The rise will be still lesser.

(6) Repeat the experiment with higher concentration solution of same detergent it will observe that rise decréases
with increase in concentration.

Conclusion :
(1), The capillary rise decreases with addition of detergent in water.
(2) The addition of detergent in water reduces the surface tension, as it is directly proportional to capillary rise.



L.H.S.
Activity 3
~Aim : To study the effect of load of depression of a suitable clamped meter scale loaded (i) at its end (ii) in the mlddle

' Apparatus A uniform wooden meter scale, G-clamp, pointer, pin, slotted weights of 50 gm each, vertical scale
' clamp stand, thread, wax, etc.

Formula:
Depressmn 6 produced in the rod of length / is given by
) = 2?;3 where, m = Total mass suspended to scale,

Y =Young's modulus of scale
b = breadth, d = depth. :
For given scale § o mg, i.e. depression is directly proportional to the load (weight) suspended from one end.

Diagram:

Observation Table:

(A) . Load suspended at one end of meter scale:
Initial reading of pointer on vertical scale without loading at free end = x, =...... cm.
Obs. Load suspended Vertical scale reading (cm) Depression
No. M(gm wt.) Loading | Unloading (x;) Mean 6= (xqg—X%)
(xl) X= ﬂ% cm
3 2
1. 50
2. 100
3. 150
4. 200
5 250
(B) Load suspended at the middle :
: Initial reading of pointer on vertical scale without loading in the mlddle Xo =ee.... cm.
Ob Load suspended Vertical scale reading (cm) Depression
s.N M(gm wt.) Loading Unloading Mean 6= (xg—x)
0. (x1) (x2) x= xlzﬁ
1. 50
2. 100
3. 150
4. 200
5. 250




R.H.S.
Activity 3 - b
* Aim : To study the effect of load of depression of a suitable clamped meter scale loaded (i) at its end (ii) in the middle. 4

Apparatus : A uniform wooden meter scale, G-clamp, pointer, pin, slotted weights of 50 gm each, vertical scale,
clamp stand, thread, wax, etc. o

Fbrmula:

Depression & produced in the rod of length / is given by
3
6= % where, m = Total mass suspended to scale,

Y =Young's modulus of scale
b = breadth, d = depth.
For given scale § o mg, i.e. depression is directly proportional to the load (weight) suspended from one end.

Procedure:
(A) When meter scale loaded at its end:

(1) Clamp the meter scale in a given clamp at its ends on the corner of table, such that meter scale remains
horizontal [Fig. A(4.1)].

(2) Pointer or needle is attached at free end of meter scale.

(3) Fix the vertical scale to a stand.

(4) Note the initial reading on vertical scale corresponding to the tip of the pointer when no weight is suspended

(5) Suspend the hanger of slotted weights at the free end of meter scale and note the ~ corresponding reading on
the vertical scale. '

(6) Take five sets of observations. Then start unloading the weights and again note the readings on the scale.
Hence find the depression (&) in each case.

(B) When Meter scale is loaded in the middle:

a. - Locate the C.G of meter scale and pointer is attached at the midpoint of the scale with the help of wax.

b. Now place the meter scale on two knife edges such that the dlstance between the knife edges is about 85 cm
[Fig. A(4.2)].

c. Meter scale should be in horizontal plane.

d. Focus the microscope on the tip of the pin. Place the hanger on the lower side. Adjust the position of the
microscope so that the image of the tip is at the crossing point of crosswire. Note the reading.

e.: When load M is placed on the hanger, the bar is bent at the centre and pin attached is also lowered.

f. Adjust the microscope on the image of pin as before and note the reading. Repeat procedure by addmg welghts
in the step of 50 g.

g.  Take five sets of observations. Then start unloading the weights and again note th corresponding readmgs
h. Find depression (§) in each case.

Conclusmn

The graph bétween load and depression is a straight line passing through origin which mdlcates that
depression is directly proportional to the load i.e. § x mg

Precautions :
(1) The metre scale should be uniform.
(2) Tip of pointer should not touch to vertical scale.
(3) Elastic limit of scale should no be exceeded.
(4) Reading on meter scale should be taken carefully.



 LHS.
Graph : o d

Conclusion : ;

The graph between load and depression is a straight line passing through origin which indicates that
depression is directly proportional to the load i.e. § o« mg
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Activity — 4

Aim : Tb study the variation in potential drop with length of a wire for a steady current.

Apparatus: A potentlometer a battery eliminator of range 0 to 6 V, rheostat, voltmeter, ammeter, one way key,
connecting wires, etc.

'Fbrmuia:

- For a potentiometer wire of uniform material, density and cross sectional area carrying a steady current,
potentlal drop,
e Vel

Circuit Diagram:

Observation :
The least count of voltmeter = ............... volts.

Observation Table : For potential with length :

Obs. No. | Length of potentiometer wire /(cm) | Reading of voltmeter V(volt) Ratio ( %)
I 50
2. 100 )
3, 150
4. 200
5. 250

Calculation :-




RH.S
Activity — 4 '

- Aim : To study the variation in potential drop with length of a wire for a steady current.

Apparatus: A potentiometer, a battery eliminator of range 0 to 6 V, rheostat, voltmeter, ammeter, one way key;
connecting wires, etc.

Formul_a

A For a potentiometer wire of uniform material, density and cross sectional area carrying a steady current
: potent1a1 drop,

Vil
e, v =2l
1.e.V—A

Procedure:
(1) Make the connections which are as shown in Fig. A (6.1)

(2) Connect the posmve terminal of voltmeter to the end P and the negative terminal of t voltmeter to a Jockey ie.
slide along the wire of the potentiometer.

(3) Place and touch the jockey at 50 cm mark on the wire PQ and note the voltmeter readings
(4) Now keep the jockey at the different lengths of wire away from its first end P. Note readings of voltmeter by
touching the jockey at 100, 150, 200 and 250 cm length on potentiometer wire.

Conclusion :-

(1): From the observation table, since the ratio ( ) is almost constant known as potential gradient i.e. potentlal drop
per unit length, for all readings, it implies that Vol

(2) From the graph, we conclude that the potential drop along the length of wire is directly proportional to the length
of wire.



LH.S.
Conclusnon -

(1) From the observation table, since the ratio ( ) is almost constant known as potential gradient i.e. potentlal drop

per unit length, for all readings, it implies that Vel
(2) From the graph, we conclude that the potential drop along the length of wire is directly proportlonal 1o the length _
of wire.
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Activity — 5

Aim : To draw the diagram of a given open circuit comprising at least a battery resistor/ theostat, key, ammeterand : : |

voltmeter. Mark the components that are not connected in proper order and correct the circuit and alsoithe circu__if ’
diagram. : -

N Apparatus : A battery/cell/ power supply, a resistance, a rheostat, a milliammeter (0-500mA), a voltmeter (0?-10 V), a

plug key, connecting wires, etc.

i Circuit Diagram:

Observation :
After careful observation it is found that

Observations e Corrections ‘
(1) Voltmeter is connected in series. (1) Voltmeter should be connected in parallel
‘ across the resistance
(2) Ammeter is connected in parallel across the (2) Ammeter should be connected in series.
resistance. _
(3) Plug key is in parallel across the rheostat. (3) Plug key should be connected in series.
(4) Variable terminal of rheostat is not used or (4) One fixed and other variable terminal should
connected ~ be connected. '
(5) Direction of current not shown (5) Direction of current should be shown
properly.

Conclusion :-
The correct electric circuit diagram is obtained as shown in Fig. A (7.2)



R.H.S.
Activity — 5 Lo

Aim : To draw the diagram of a given open circuit comprising at least a battery resistor/ rheostat, key, ammeter and
voltmeter. Mark the components that are not connected in proper order and correct the circuit and also the circuit
diagram.

Apparatus : A battery/cell/ power supply, a resistance, a rheostat, a milliammeter (0 -500mA), a voltmeter (O 10 V), a
plug key, connecting wires, etc.

* Procedure :-

(1) Observe the open circuit diagram given to you [Fig. A. (7.1)] :
(2) Observe the connections carefully and find out the components which are not connected in proper order
-(3) Mark the components and fault in the components or circuit diagram.

Conclusion :-
The correct electric circuit diagram is obtained as shown in Fig. A (7.2)
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_ : Activity - 6 L e
Aim : To study the effect of intensity of light (by varying distance of the source) on an LDR (Light Dependant Resistor).

. -A'pparaztu‘s: . ‘ ;
LDR, intense light source (lamp), meter scale, Digital multimeter (DMM). P LT

Circuit Diagram:

Observation Table :-

Obs. No. | Distance between LDR and d* . ] Resistance of LDR
lamp ‘d’ em cm Ry kQ

u..l:..uw'.—-

Graph :-

Conclusion :
(1) As the distance between LDR and source of light (lamp) increases, the resistance of LDR increases.

(2) As the intensity of light varies inversely as the square of distance, the resistance of LDR varies inversely as the '
intensity of light. i.e. as the intensity of light decreases, the resistance of LDR increases



R.‘H:-S:.
Activity — 6 :
~Aim : To study the effect of intensity of light (by varying distance of the source) on an LDR (Light Dependzimt__ Resistor).
Apparéfus : LDR, intense light source (lamp), meter scale, Digital multimeter (DMM). B -

- Procedure:
(1) Take a wooden box in which LDR is mounted in front of hole.
(2) Select the range of measurement of resistance in multimeter (say 20 ke2).
_ (3). Connect the probes of DMM to the terminals of the LDR.
(4) Keep the lamp in front of LDR at suitable distance (5 or 10 cm) and make the lamp 'ON". P
(5) Note, the distance 'd' between LDR and lamp. Also note the resistance of ‘R;’LDR by using DMM.
(6) Increase the distance between LDR and lamp in steps of 5 cm / 10 cm and note the corresponding resistance ‘R;’
of LDR
(7) Plot a graph of Ry (on Y-axis) versus d—lz (on X-axis).
(8) Write the conclusion from the graph.

Conclusion :
(1) As the distance between LDR and source of light (lamp) increases, the resistance of LDR increases.
(2) As the intensity of light varies inversely as the square of distance, the resistance of LDR varies inversely as the
intensity of light. i.e. as the intensity of light decreases, the resistance of LDR increases.

el
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Activity —7

Aim : To identify a diode, an LED, a transistor, IC, a resistor and a capacitor from a mixed collection of sucH items

Apparatus : Collection of components contains IC, resistor, capacitor, a diode, a transistor, etc., multimeter battery
eliminator, key, etc.

i Diagram:

Conclusion:
No. Number of terminals ) Name of components
1. [ Two Capacitor, Diode LED resistor
2. | Three Transistor
3. | Four I1C
4. | Flow of current in one direction/emits no light Diode
5. | Flow of current in one direction /emits light LED
6. | Both direction flow of current/emits no light Resistor
7. Imtlally larger flow of current but decays to zero and no | Capacitor
emission of light '




Activity — 7

RHS

Aim : To identify a diode, an LED, a transistor, IC, a resistor and a capacitor from a mixed collection of such items.

Apparatus : Collection of components contains IC, resistor, capacitor, a diode, a transistor, etc., multimeter battery :

eliminator, key, etc.

Procedure:

(1): The component which has two terminals, may be diode or LED or a resistor ora capacitor.

(2). The component which has three terminals and it is not in the form of chip then it is a transistor.

(3) ‘The component which has four or more terminal and flat shape chip, is an integrated circuits (IC). : °

(4) A resistor can be recognised by the colour bands marked on the item. ‘

(5) A capacitor can be recognised by the positive and negative marked on the item and value capacity with the unit

mentioned on it.

(6) LED can be recognised by the transparenf coloured plastic envelope and having two unequal and parallel

terminals.

(7) A diode can be recognised by the silver ring marked on it, which indicates its N-terminal

OR

To identify a diode, LED, capacitor and resistor, you can use multimeter in the following way
(1) To check whether two terminal component is a diode or a LED, or a resistor or a capacitor connect the battery

eliminator, key to the components and the multimeter.
(2) Switch on the circuit.

@ If pointer of the multimeter shows deflection when component is in forward biased but it does not show
: deflection when it is in reverse biased and also does not emit light, the item is a diode.
(ii) If the pointer of multimeter initially shows full deflection but it decays to zero whether it is in forward

or reversed biased then the item is a capacitor.

- (iii) If the pointer of multimeter shows deflection when it is in forward biased but it does not show
* deflection in reverse biased and also it emits light, then the component is LED.

(iv) If the pointer of multimeter shows deflection when it is forward or reverse biased the component is a
resistor.
Conclusion:

No. Number of terminals Name of components
1. Two ’ Capacitor, Diode LED resistor

2. Three Transistor

3. Four IC

4. Flow of current in one direction/emits no light Diode

5. Flow of current in one direction /emits light LED

6. Both direction flow of current/emits no light Resistor

7. Initially larger flow of current but decays to zero and no | Capacitor

emission of light




L.H.S.
Activity — 8

Aim :-
"Use of multimeter to '
~ (A) Identify base of transistor
- . (B) Distinguish between NPN and PNP type transistor
(C) See the unidirectional flow of current in case of a diode, and an LED. ,
(D) - Check whether a given electrical component (e.g. diode, transistor or IC) is in working order.

-Apparatus :-

PNP and NPN transistor, an IC, a junction diode, a digital LED and a multimeter (DMM).

Conclusion :-
(1) Base and types of transistor are identified.
(2) Terminals of an IC identified.
(3) Working of a junction diode is checked.



- Aim :- .

R.H.S
Activity — 8 :

-Use of multimeter to
- (A) Identify base of transistor )
~(B), Distinguish between NPN and PNP type transistor
(C) See the unidirectional flow of current in case of a diode, and an LED.
(D) Check whether a given electrical component (e.g. diode, transistor or IC) is in working order.

Apparafus s
~ PNP and NPN transistor, an IC, a junction diode,a digital LED and a multimeter (DMM)

Procedure:-
(A) To identify base of a transistor
(B) To distinguished between npn and pnp type transistors

(1) Make sure that red (positive) and black (negative) probes of DMM are in proper positions.

(2) Select the diode, check range of DMM

(3) Connect the positive probe of DMM to the centre terminal of any transistor (npn or pnp).

(4) Connect the negative probe in turn to other two terminals. If both the times forward bias is shown, it is an
npn transitor and the centre terminal is 'base’,

(5) If the above condition is not satisfied, repeat with other two terminals until you find the ‘base’

(6) If none of the three terminals satisfy the test for 'base' terminal, then this may be a pnp transistor.

(7) Connect the negative probe of DMM to the centre termmal of the trasistor and positive probe of DMM to
remaining terminals in turn.

(8) If both the times forward bias is shown, then the selected centre terminal is 'base' and it is the pnp transistor.
If the above condition is not satisfied, repeat with other two terminals, until you find the 'base’ .

(C) To see the unidirectional flow of current in case of a diode and an LED.

(1)
@)

©))
@
&)

(©)

Select the diode-check range of DMM.
Connect the two probes of DMM to the two terminals of a diode/an LED.
In case of a diode - When the negative probe of DMM is conected to the cathode (i.e. (n) terminal adjacent to

» ring marked on diode) it will show forward bias. Thus current flows through diode.

When the DMM probes are interchanged, it will show reverse bias or open circuit. That is, no current flows
through diode. Thus there is unidirectional flow of current in a diode.

In case of an LED - When positive probe of DMM is connected to anode (long terminal of LED) and negative
probe of DMM is connected to cathode (short terminal of LED) DMM will show forward bias. LED llghts up
indicating flow of current.

When DMM probes are interchanged, DMM will show reverse bias. LED does not light up, indicating no‘ flow
of current. Thus, there is unidirectional flow of current in LED.

(D) To check whether a given electronic component (diode, transistor) is in working order.

(1
@
(€)

Test the component using the above procedure.
Diode/LED must satisfy both forward bias and reverse bias tests, then it is in working order.

In case of a transistor, 'base' identification test should be checked, so that it is in working order. If 'base' is not
identified, then transistor is not in working order. '

Terminology used

a)

b)

©)
d)

Forward Bias: When positive of DMM is connected to p-terminal and negative of DMM is connected to n-
terminal of a component, with selection of diode-check range of DMM, the reading shown in DMM w111 be
between 0.3 V and 0.8 V, indicating forward bias. !

Reverse Bias : When positive of DMM is connected to n-terminal and negative of DMM is connected to p-
terminal of a component with selection of diode-check range of DMM, there will be no reading shown in DMM.
It will indicate open circuit by vertical line(I) which is revers bias.

npn transistor :- When positive probe of DMM is connected to base terminal and negative probe of DMM is
connected to either collector terminal or emitter terminal, it will show forward bias.

Pnp transistor :- When negative probe of DMM is connected to base terminal and positive probe of DMM is
connected to either collector terminal or emitter terminal, it will show forward bias. !

Conclusion :-

€Y
@
€)

Base and types of transistor are identified.
Terminals of an IC identified.
Working of a junction diode is checked.



Objective :-

To demonstrate the fact that for a metallic wire of umform material density and thickness (area of cross

Demonstration Experiments
Demonstration — I

section), the resistance increases directly as its length.

Apparatus :-

Resistance wire of uniform material density and thickness, metre scale, resistance measurmg mstruments

(multimeter, etc.)

Formula :

For a resistance wire,

R=%l i.e. Rex/

(For same material density, (c)and cross- section area, A)

Observation Table :-

Obs. No. Length (cm) Resistance
1. 25
2. 50
3. 75
4. 100
5. 125

Procedure :

(1) Take metallic wire pieces of the same material, density and same thickness.--

(2) Arrange the wires with increasing in length i.e. 25 ¢cm, 50cm, 75 cm, 100cm, 125cm.

(3) Measure the resistance of each wire and note down in table.

Conclusion :

Resistance or wire increases in direct propomon to its length.

ie.Ral

L.H.S.

)
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Demonstration Experiments
Demonstration — I

Obj ective :-

To demonstrate the fact that for a metallic wire of uniform material density and thickness (area of cross
section), the resistance increases directly as its length.

" Apparatus :-

Resistance wire of uniform material density and thickness, metre scale, resistance measurmg instruments
(multimeter, etc.) :

Formula :
For a resistance wire,

=2 ie Rx!
(For same material density, (o)and cross- section area, A)

Observation Table :-

Obs. No. Length (cm) ' Resistance
25
50
75

- 100
125

bl ol oo i o

Procedure :
(1) Take metallic wire pleces of the same material, density and same thickness.--
(2) Arrange the wires with increasing in length i.e. 25 cm, 50cm, 75 cm, 100cm, 125cm.
(3) Measure the resistance of each wire and note down in table.

Conclusion :
Resistance or wire increases in direct proportion to its length.
ie.Ral
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Demonstration — II

 Objective :-
' To verify the truth table of logic gate

.A Apparatus - :°
Power supply, Ic 7400,7402,7408,7432,7486, 2 LED s wire etc.

" Formula :

: Y = A (Not) gate

- Y= A.B (AND gate)
Y = A+B (OR gate)
Y =A.B (NAND gate)
Y =A + B (NOR gate)

Circuit Diagram :-

Observation :- y

Not Gate .

A Y=A
0 1
1 0

AND Gate
A B Y=
0 0 0
0 1 0
1 0 0
0 1 1

OR gate
A B Y=A+B
0 0 0
0 1 1
1 0 1
1 1 1

L.H.S.

i
B
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Objective :-
. To ver’
.e etc.
X
Procedure :- )
(1) Connect the Positive of VCC to pn :-. egative of VCC to pin of.

(2) For logic circuit do connect the —Ve VCC 1o +ve'input of the gate of L.E.D.

(3) Whether the regulated logic level the L.E.D. the output will show
(4) Connecting the truth table graph from the logic gate level L.E.D.

Result :-
(1) Truth table for logic gates are verified
" (2)  Not gate perform compliment of its output
(3) The truth table of NAND gate is inverse AND gate
(4) The Truth table of NOR gate is inverse of that of Or gate

=
N

R.H.S.
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T A B | Y=AB

0 0 1

0 1 1

1 0 1

1 1 0 .

.+ == “NOR gate

A B |Y=A+B
0 0 1

0 1 0

1 0 0

1 1 0

Result :-

(1) Truth table for logic gates are verified
* (2) Not gate perform compliment of its output
(3) The truth table of NAND gate is inverse AND gate
(4) The Truth table of NOR gate is inverse of that of Or gate















