-
- resistance by formula

oépakcity.org %c
To determine the resistance of wire by slide wire bridge. Also,
calculate the resistivity or specific resistance of the material of

the wire.
APPARATUS: Slide wire bridge, resistance box, galvanometer, battery,

Resistance wire plug key, connecting wires, sand paper,
Rheostat, screw gauge and Jockey circuit.

DIAGRAM:
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PROCEDURE:

First of all | drew circuit diagram, placed apparatué on: table and made connections according to
diagram. Then | took a suitable resistance R from resistance box and touched the jockey at end A
and then at end C. | found opposite deflection on éalvanometer which means connections are
correct. | inserted resistance back in the resistance box.

| again took out resistance R from box. | pressed jockey on wire of slide wire bridge at end A and
observed deflection on galyanometer. Now | pressed jockey on wire at different positions
_b.et.weery A and C. | found the balance point (zero deflection) at B which is somewhere in the

‘middle of wire. | noted the length [;= BC and [, = AB. | calculated the value of unknown

o Lo i | L

e
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| took three more observations by same procedure by changing value of resistance R and

calculated mean resistance X,

f : i ] : i~ - "
4 iA '-_[l',\-\_ £ L‘._Ef\i?“;'

Length of the slide wire = AC = 100 cm

._ Resistance taken o T, il L - o
. Distance of Distance of Jicbnhidd
out from Resistance ) f
Balance point Balance point gkl A
No. Box -
of fromtheend A | from theendC e
: I
| < | l [, =100 - [, X =R-=
| R 7
cm) cm
(Q) ( | (cm) (Q)
& 5 40.2 59.8 7.44
: - 44.3 55.7 7.54
e 7 48.7 5103) 7.38
O -
4 8 52.2 <>O47.8 7.33
S8
NSval |
value of unknown resistance =X=7.42 Q
RESULT o@

(Note:

It is found that the resi e of the given wire =X=7.42 Q

Mostly it is asked to calculate unknown resistance of the wire and not to find

resistivity)

i)

CALCULATION OF SPECIFIC RESISTANCE (OR RESISTIVITY):

Length of the unknown resistance wilre =L= 1‘06 cm

Diameter of the resistance wire = (i) 0.41 mm (ii) 0.41 mm (iii) 0.41 mm
Mean diameter = D =0.41 mm =0.041 cm

Radius of wire = r = D/2 = 0.0205 cm

Afea of cross — secfion of the resistance wire = A = zr°

2
Resistivity = p = X r JL= 7.42x 3.14x (0.0205)° /100 Q-cm

RESULT = 9.8x10” Q-cm

It is found that Specific resistance (or resistivity) of wire = 9.8x10” Q-cm
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PRECAUTIONS
h‘ J: - Cor Hon: ﬁb‘ clean and tight.
‘lfil-’ ﬁ sy Wst should be free from kinks.
e ] ‘c ent passed should not be very strong and for much time.

‘he po | 0 the wire inside the binding screw should be excluded in

The null point should be obtained somewhere near the middie of the wire,
) sibly etween the region of 40 — 60 cm.
Tl e it yould not be pressed too much while sliding it over the wire.
- The battery circuit should be closed before the galvanometer circuit.

VIVA VOCE:

Q: How to check that the connections of Slide Wire Bridge circuit are correct? Write two
methods.

Ans: (i) If we put the jockey at one end of shdé wire an hen the other, the deflection of
galvanometer is reversed.

(ii) If we put the jockey on one end of sllde @g? en taking out infinite resistance key

from the high resistance box re-verses tHe>deflection in the galvanometer.

Q: Define specific resistance. |
Ans: Resistance of one cubicimeter of ere is called resnst:wty or specific resistance.
Q: What is effect of temperature un Spe(;Lﬂc te.snstance?
Ans: Specific resistance increases wuth the lncrease intemperature.
Q: Will a thicker wire have a Iarger or smalterﬁp_ecuﬁc resusta nce?
Ans: No, thicker wire will have same specific resistance.
Specific resistance is the property of nature of material: it does not depend on
dimensions of wire.
Q: What is condition far balancing the Wheatstone bridge?
1 - Ans: The galvanometer shows zero I'deﬂ.ect-ion when

R;/ R, =R3/ Ry
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Q: Why galvanometer current becomes zero?

ans: Two equal and opposite currents balance each other.

(: Why Slide Wire Bridge is called so?

Ans: Because null condition is adjusted by sliding jockey on the slide wire.

Q: Define unit of resistance,

Ans: If 1volt potential difference is applied across the ends of a conductor and 1 ampere
current passes through it then its resistance is said to be 1lohm.

(: Define resistance.

Ans: Opposition offered by a conductor to the flow of current is called resistance.

Q: On what factors resistance of wire depends?

Ans: Resistance of wire depends upon nature of material, dimensions of wire, and
temperature.

Q: What is difference between resistance and resistivitv&@

Ans: Resistance changes with the length and are%%@ross section of wire while resistivity
does not change. Resistance is the propertmg@lre while resistivity is the property of

%>
material. | o@ —

Q: What is unit of resistivity?

Ans: Resistivity is measured in Qm.

Q: What is length of slide wire bridgét-Wi;re? Y-
Ans: 100cm : s
Q: Why should ends of wire be cleaned? e 1< i

“Ans: To make the connections good.
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I EXPERIMENT NO. 2

a@pakciw.org% To determine the resistance of a galvanometer by the half

deflection method.
Moving coil galvanometer, high resistance box, fractional

resistance box, two plug keys, battery or cell, connecting wires
and sand paper.

H.R.B { | |
B }

o
g?u

| drew circuit diagram an ade tight connections according to diagram. | connected

H.R.B, battery, key K; and galvanometer insseriesywhich forms a loop. Then | connected
F;R.B along with K; in parallel to galvanometer--1 closed K, and opened K,. | plug out
suitable resistance from H.R.B and obtained even number deflection on galvanometer.
Now | also closed K; and observed that deflection on galvanometer becomes zero. When
both K; and K, are closed, | plug out shunt resistance S from F.R.B which makes
deflection on galvanometer half. | calculated resistance of galvanometer by formula

RS

G=—rv

R-8§

| took three more observations by changing values of R and § by same method. |

calculated mean value of resistance of galvanometer.
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Zero reading of the galvanometer = 0 div.

.j.'."\l Yot o ~1 i 3 : & L. . .

HIg! leflection in Hall ‘ ynunt |  Resistance of |
|
NO Resistance L3 ?'\'.‘J”w.ru.--.:,-.: Nt N » P . r ‘ - 5 . ‘
s -t g ¢ VIRCLET | W fection Hesistance divanometer .|
nC

'\’\ (s |
I

|
o

9

1 5000 28 14 110 | 112 |
2 5700 26 13 110 | 112 |
3 6800 22 11 | 120 | 122

4 7500 | 20 | 10 -, 20t 112

Mean value of G=114.5Q

Resistance of the galvanometer=G = 114.5 Q ohmes.
Fﬂq;‘:i. —3' Y | 1 d S

v The connections should be neat and tight.
® All the plugs of the resistance boxes mus@ ht.
e A low resistance box should be usgd{@ﬁe shunt resistance

¢ The deflection of the galvano hould be an even number of divisions.

¢ The value of the resistancld be high for each observation.
(Note: We can also find the resistance ©f'galvanometer by drawing a graph between R-S

and RS and finding the slope P
VIVA VOCE:

Q: How resistance of galvanometer is calculated?
Ans: By Half Deflection Method.

Q: Why half deflection method is so called?

Ans: Two parallel paths are provided to flow of current. When resistances of both the
paths are same, half current passes through each and galvanometer shows half

deflection.

Q: What is deflection of galvanometer when no resistance is taken out of low resistance
box and its key is closed?

Ans: Zero
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(1: Why deflection is zero when 5=0?
Ans: Because all the current passes through the shunt and no current passes through the

galvanometer.

Q: What is effect on deflection of galvanometer when resistance of resistance box is

increased?

Ans: Deflection of galvanometer increases when resistance of resistance box is
increased.

Q: Give formula for Ohm’s law?

Ans: V=R

(: What is a galvanometer?

Ans: Itis a device to detect the presence of current.

Q: What is shunt? Why used? @
o)

Ans: It is low resistance. It is used to bypass th t.

K
Q: Why galvanometer is shunted? &

Q
Ans: To make it ammeter. <><9
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To find the resistance of a voltmeter by drawing graph
between R and 1/V.

APPARATU! Voltmeter, battery or power supply, high resistance box (0-5000
ohms), plug key, connecting wires and sand paper.

e
- > A HRB

PROCEDURE :

| drew circuit diagram and made tight connections, according to it with apparatus on
table. | observed that high resistance box (H.R.B), battery, key K and voltmeter are
connected in series which forms a loop. Then | closed the key K and took out resistance R
in regularlintervals of 5000 from H.R.B and noted corresponding readings of voltage V on
voltmeter and entered them in a table.

| calculated 1/V for each observation and plotted a graph between R and 1/V which came
out a straight line. | reproduced straight line towards negative x-axis. | measured the

resistance for point where line cuts the negative x-axis which is called resistance of

voltmeter.
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OB5E

RVATIONS AND CAl

No. of
Obs.

Resistance from high
resistance box

Voltmeter reading

V
(V)

U BsE W N -

1.9
1.6
1.4
1.2
1.1
0.9

44-*3'*&%@"8':@"~1099}Q-5—§—--

¥ . _-”.-__—— ]
L4 ] ] || |
~ 1SmaliSquare=1000

i_&alealong%Mm: -

Hl | : | 1 I8 (SR ] _ |
‘ 1 1 o R Y e, :

e — (Y S

According to scale intercept on x-Axis
(Internal resistance of voltneter) OP=27000

Resistance of voltmeter = R, = Intercept OP = 2700 Q
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eter)

= .

~ axis which is equal to R, (internal resistance of voltm

T The htéf—mpt on the x
is found 2700 Q.
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I EXPERIMENT NO. 4 o@pakcity.or@o

To determine the resistance of a voltmeter, (without graph)

A battery or power supply to produce maximum voltmeter
reading, voltmeter, Rheostat (or variable resistor) Resistance
box (0 — 5000 ohms), one way key, connecting wires and sand

paper.

APPARATUS:

DIAGRAM:

E %

11 ]

V.R oant

LA ——
%©\B = ; <

A ‘
= RB

'

S,
+

"PROCEDURE:

| drew circuit diagram and made tight connections according to it with apparatus on
table. | observed that high resistance box (H.R.B), battery, key K and voltmeter are
connected in series along with rheostat which forms a loop. Then | closed the key K and
obtained even number reading on voltmeter by movement of rheostat with zero
resistance of H.R.B. Then | took out suitable resistance R from H.R.B and made reading
on voltmeter half. The value of R is equal to resistance of voltmeter.

| took three more observations by same method by changing even number reading on

voltmeter and calculated mean resistance of voltmeter.
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OBSERVATIONS AND C&I._CULATIONS;

Voltmeter Voltmeter Remti'n;e: Yrom Resistance of
No. of Reading Reading Whict; ' ke voltmeter
Obs. WhenR =0 WhenR 20 .ma : R,=R
(V) (V) deflection half (Q)
(Q)

1 24 14 3200 3200

2 2.0 1.0 3100 3100

3 1.6 0.8 3000 3000

4 1.2 0.6 3100 3100

Mean resistance = R, = 3100 Q
RESULT: LA
Resistance of given voltmeter = R,= 3100 Q

PRECAUTIONS

o=y

VIVA VOCE: & ‘:

0: What is voltmeter? 4 RN

Ans: Itis a device which is to meééi.ure potential di"ﬁf_‘e";nence or voltage across two

ends. N :
W, YN W7

0: How voltmeter is constructed? flll o0 Y

Ans: A high resistance is connected in sehéS’WrtWa nga_nometer
0: How voltmeter is used in circuits?

Ans: ‘lt i‘s. connected in parallel to the circuit.

Q: Why voltmeter is used in parallel?

Ans: If voltmeter is not used in parallel, it will draw current from the circuit and the
potential difference which is to be measured will change |

Q. hat is propeftv of a good voltmeter?
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(1: Why resistance of voltmeter must be very high?

Ans: So that it may draw a very small current from the circuit,
(: Give formula for Ohm’s law?

Ans: V=I|R

0. Define a volt.

Ans: If 1) of work is done on 1C charge to move it from one point to the other against the
electric field, then the potential difference will be 1V.

{1: How the range of a voltmeter is increased?

Ans: By increasing the high resistance which is connected in series with the
galvanometer.

0: Can you use D.C voltmeter in an A.C circuit?
Ans: No, we cannot use D.C voltmeter in an A.C circ@l@
O
067
5%
K

TN AT

THITLY &0
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EXPERIMENT NO. 5

To convert a Weston - type galvanometer into an ammeter
reading up to 1.0 ampere (0 - 1.0 amp. Range)

APPARATUS: A moving coil galvanometer (Weston type), high resistance box

(H.R.B), voltmeter, ammeter of 1.0 amp range, fractional
resistance box (F.R.B), rheostat, two plug keys, screw gauge,
battery (2 - 3 cells), sand paper and connecting wires, shunt
wire (copper).

"~ DIAGRAM:

av it

W

-
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F.R.B along with K, in parallel to galvanometer. | closed K; and opened K,. | plug out

suitable resistance from H.R.B and obtained even number deflection on galvanometer,
Now | also closed K, and observed that deflection on galvanometer becomes zero. Then |

plug out shunt resistance S from F.R.B which makes deflection on galvanometer half. |

calculated resistance of galvanometer by formula

RS

G=—r
R-S

| took two more observations by changing values of R by same method. | calculated

mean value of resistance of galvanometer.

Then | noted the emf of cell using a voltmeter and calculated current passing through the

galvanometer with resistance R by formula
E

——— — =

[ = .
R+G )
| calculated the current required for full scale defﬁé@m by

oL
=\
JgEgxn

Where n is the total number of divi @15 in galvanometer scale. Then in order to convert

galvanometer into ammet culated shunt resistance by formula

Then | took a copper wire and used it as shunt resistance and measured its diameter at
different points using screw gauge and calculated mean diameter and radius (r). Then |
calculated length | of the wire by formula
e mréRy

=y p
| connected this length of wire in parallel to the galvanometer and this arrangement

worked as converted ammeter.
| connected ammeter in series to galvanometer according to circuit diagram and | took

out a suitable resistance from H.R.B and noted the reading on both meters. Then |
converted the galvanometer into ammeter and calculated the difference between two

readings which came out nil.

E e ——
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OBSERVATIONS AND CALCULATIONS:

— SRR . i

Sy Half
. Deflection in . .
Resistance | deflection | Resistance | Galvanometer
Galvanometer ¢ .
No taken out ST TR ¥4 taken out Resistance
' from ', from F.R.B . RS
of =
H.R.B Observed | Corrected S R—S
Obs. R
(Q) (divs.) (divs.) (divs.) (Q) (D)
1 4000 30 30 15 120 123.7
2 4800 28 28 14 120 123.1
3 5500 26 26 13 120 122.7

u@@n valueof G=123.20Q

Current for full scale defection (using Ohm’s law): = (©)

E.M.F. of the battery (or cell) with a voltmeter £ ?3 volts
Total number of divisions on the galvano@;%r scale = n = 30 divs.
From observation No. 01 (take 1 o \ );

Resistance R = Ohms:

Deflection = &= 30 divs.

Current passing through galvanometer =1 = R 7 G (Ohm’s law)
Current for full scale deflection (30 div) = I, = E Xn
Hence QREEESIT T LEXS0 5060009 A = 0:315 A

£ (R+G)9 (4000+1232)30

Shunt resistance for conversion of galvanometer into an ammeter of range 0 - 1.0
amperes:

The range of ammeter for conversioni.e.1=1.0A

The shunt resistance = Rg = A G

i 0.315x1073 : _
A e 23.2 PR
=0.0388 0
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Calculation of length of shunt wire (Copper):
Least count of screw gauge = 0.01 mm

Zero correction =zero

Observed diameter = (i) 0.40 mm (i) 0.40 mm (iii) 0.40 mm

0.4040.4040.40
=0.40 mm

Mean diameter =

Radius of the copper wire = r =d/2 = 0.40/2 = 0.20 mm = 0.020 cm

Specific resistance of copper wire = p = 1.72 x 10° Q-cm

nréRg

Length of wire used as shunt=1[ =
o 3.14x (0.02)%x0.0388 - 2833 cm

1.72x 10~
Verification:
Checking the accuracy of converted galvanometer . )
Total number of divisions of galvanometer = n Q@divs. o@;pakcity.org 9"
e [ o_ 10
So, the value of each division of shunted galg@er = 0= 3 6
Reading of Shunted galvanaﬁéﬁ Standard Ammeter Difference
o @ = Reading (Error)
o Deflection C T2 gl
Obs. >
7 & “\J :
(div.) | (Al | (A) (A)
1 16 38 = — W52 0.01
2 22 0tdy Ll il N 072 0.01
3 27 0.90 Pakcily.org o .89 0.01
RESULT:

It is found that to convert the galvanometer into an ammeter reading up to 1.0 ampere, the
galvanometer should be shunted with a resistance of 0.0388 Q.

/!
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VIVA VOCE:

Q: What is ammeter?

Ans: Itis a device used to measure the flow of current.

- Q! How ammeter is formed from éalvanometer?

Ans: Shunt is connected in parallel with the galvanometer.

Q: How range of ammeter is increased?

Ans: By decreasing the shunt which is connected in p%@ﬂlth the galvanometer.

S
Q: Why ammeter is connected in series? %@B

Q: Why resistance of amme st be very Iow?

Ans: Ammeter is connected In series m mea e the currne‘nt If resustance of ammeter is

) n
high then it will change the value of cu;hjent whlgl Ii.t_u to pe measure@
« /= :
§ —_ &

Q: What is the dlfference between an aﬁ"lrn&tev and)acgalvanometer?

Ans: When a galvanometer is shunted it becomes an ammeter. Galvanometer detects i
while ammeter measures the flow of current. '

Q: How voltmeter is different from ammeter?
Ans: Voltmeter is used to measure potential difference while ammeter measures the

. \
current. |

qq . - ’ W W ¢ - ,!4 __-I

Q: How much is the value of “g{ a?the centre of eartlg? |
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I EXPERIMENT NO. 6

APPARATUS:

DIAGRAM:

To convert a moving coil (Weston type) galvanometer into a

voltmeter up to 3 volts (0 - 3 volts range).
A moving coil (Weston type) galvanometer, voltmeter of 0 — 3
volts range, High resistance box, fractional resistance box,

battery (of 2 or 3 cells), two plug keys, rheostat, connecting
wires and sand papers.

HR.B
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PROCEDURE: o

| drew circuit diagram and made tight connections according to diagram. | connected
H.R.B, battery, key K, and galvanometer in series which forms a loop. Then | connected
F.R.B along with K; in parallel to galvanometer. | closed K; and opened K,. | plug out
suitable resistance from H.R.B and obtained even number deflection on galvanometer.
Now | also closed K; and observed that deflection on galvanometer becomes zero. Then |
plug out shunt resistance S from F.R.B which makes deflection on galvanometer half. |

calculated resistance of galvanometer by formula

s
=3

| took two more observations by changing values of R and S by same method. | calculated
mean value of resistance of galvanometer.

Then | noted the emf of cell using a voltmeter and cal@& current passing through the
. . o’
galvanometer with resistance R by formula %Qﬁ\

i

+
| calculated the current required I scale deflectioniby
- I
l.g == -é Xn

Where n is the total number of divisions in galvanometer scale. For conversion of
galvanometer into a voltmeter up to-3 volt, | calculated the suitable high resistance

required to convert galvanometer using formula

3.0
Rh =—=0G
lg
Then | connected a H.R.B, voltmeter and galvanometer according to circuit diagram (C)
and noted the deflection © on galvanometer and reading on voltmeter. The potential
difference shown by converted galvanometer is equal to the reading on standard

voltmeter. | took three number of readings by varying the rheostat.
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OBSERVATIONS AND CALCULATIONS:

Half
Resistance Détlection in deflection | Resistance Galvanometer
taken out Galvahometer ¢ (/ taken out Resistance
N?' fram badeuo e A basats | ) from F.R.B s LORS
o1 == .
. N, 5 R—S
Obs. H-S-B Observed | Corrected
() (divs.) (divs.) (divs.) (0) (0)
1 4000 30 30 15 120 123.7
2 4800 28 28 14 120 123.1
3 5500 26 26 13 120 122.7

rc\{)fgan value of G=123.2Q

Current for full scale defection (using Ohm’s law C,@Q
E.M.F. of the battery (or cell) with a voltr@t@?\}: E =1.3 volts
Total number of divisions on the galveter scale = n = 30 divs.
From observation No. 01 (tak 2 0r3),

Resistance R =4000 Ohms.

Deflection = 6= 30 divs. -

% i o
| L
- 5

(Ohm’s law)

N
" -
BN =

Current passing through galvanometer =J1; ak _
_R+G

Current for full scale deflection (30 div) = I, = éx n
Hence:

_ Ex30 1330
¢ (R+G)f (4000+123.2)30

A =0.315x10" A= 0.315 mA

Range of voltmeter = 3V

High resistance which is to be connected with the galvanometer = Ryc= -I‘—’,;-— G 5,
= NS
—_— 3‘0 v
Ry = 0315x10-3 1432
Rh.: 9524 Q

Checking the accuracy of the converted galvanometer
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: v 3
Each scale division on the converted galvanometer = - 9 == 6

_—— F—

g ————

Resistance Readings of converted Standard Difference
No. | taken out from | galvanometer voltmeter (error)
of H.R.B. Deflection | Voltage in volts | Reading
Obs. 0 3
(Q) (div.) e (V) (V)

1 3000 10 1.0 1.0 0
2 3800 14 1.4 1.4 0
3 4300 19 1.9 1.9 0
RESULT:

In order to convert the galvanometer into voltmeter reading up to 3.0 volts, a high
resistance Ry, = 9524 ohms must be connected in series with the galvanometer.

PRECAUTIONS po e 0Q

a FalalalV/alad=TalBaeb=1AYVA=1alTala
.........................
1= CHILIMS O LEMTIVEDT Le2WU M e

~ Q:What s voltmeter?

~ Ans:|tis a device used to measure potential difference or voltage.
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Q: How range of voltmeter is increased?

Ans: By increasing the value of high resistance which is connected in series with the
galvanometer.

Q: How voltmeter is connected in circuit?
Ans: It is connected parallel in circuit.
Q: Why voltmeter is connected in parallel?

Ans: So that the current in circuit will not change and it can measure the exact value of
voltage.

Q: Why the resistance of voltmeter must be very high?

Ans: If the resistance of voltmeter is low then current will pass through it and the
potential difference changes which is to be measured.

Q
Q: How voltmeter is different from ammeter? @@@

S
. : : ool e 3 :
Ans: High resistance connected in series wntl'{(ﬁ%wanometer makes a voltmeter while
shunt connected in parallel with the gal eter makes an ammeter.

<
Q: Can a D.C voltmeter or a D meter be used to measure alternating volatage or
alternating current? '

Ans: No, they cannot be used.
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gl EXPERIMENT NO. 7

To determine internal resistance of a cell by using a

potentiometer,
APPARATUS: Potentiometer, galvanometer, rheostat, battery, resistance box,
keys, cells, connecting wires, sand paper etc.
DIAGRAM:

Rneostat

HH = ’V\QAN\ 0o

I‘:L.FFFI:TI [ l2| l ]TFr]q;]v‘]w]ﬂ:'r]lbprPlzrplmrplgr"rplmIi:rl‘lmlmlgr]TIHTFIg]m|TIT|I:[3|‘F]TITPL‘T_;FF]'ITITFI

12

m&ﬂ&ﬂ!%l’amaIZOZBLBIUQISiﬂSI-Zl i 0L B

ELM}‘M*JJ:;&AMMLJMLJMJmlhl.ltudm;ludlulmshuhd:u,'lxﬁu]emluulnuhuJuuln;lmluadﬂ sk

S ¥ £ 2 Iw

g8 L 8
N 0 0 T o |

A 5
: T 1» o6
| 5 @)
H = z
- RB '|— A N '
PROCEDURE:

| made the connections according to c'i‘rcui't diagram. Closed key K; and pressed the
jockey at both ends one by one and observ'ed-'that.the deflection is reversed which
proves that the circuit is correct. | got balance point (galvanometer shows zero
deflection) [1 by sliding jockey on the wire. Then | took out some resistance from low

resistance box, closed key K, , found balance point [,. Calculated the internal resistance
of cell by using formula
(ll o lz)R
>

By changing resistance taken out from low resistance box, | repeated the same method

Y —

three times and calculated mean value.
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" OBSERVATIONS AND CALCULATIONS:
Length of wire for dry cell C when K; open

Mean length of wire 4= 256 cm

When k; is also closed

(i) 256 cm  (ii) 256 cm (i) 256 cm

Resistance taken out | Balancing length when | |nternal resistance of cell
No. of from R.B R is taken out (- )R
Obs. R L, L,
() (cm) (Q)
1 3 201 0.82
2 4 213 10.81
3 5 220 0.82
4 6 225 0.83
Mea@%&é)nal resistance=r=0.82 Q)
RESULT: &
S

It is found that the internal resistance of Q@cell =0.82Q

PRECAUTIONS

\VA VOCE:
Q: What is potentiometer?

Ans: It is a device which is used to measure e.m.f of a cell or battery, compare e.m.f of
two cells and find internal resistance of a cell.

0: What is length of potentiometer wire?

e i

SR

Ans: Length of potentiometer wire is 400cm.
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putenﬁometér?

AnS' Potentlometer is accurately measuring device because it draw no current from the

Q: What are uses of potentiometer?

Ans: Itis used; as a potential divider circuit, to find internal resistance of a cell or battery,
to measure e.m.f of a cell, to compare e.m.f of two cells. |

i |
Q: Why the potentiometer is considered to be an accurate devrce for measurmg

potential difference?

I ——— -
(-

Ansq_Bf.-cause it draws no current from the circuit.

Q: What is meant by internal resistance of a cell?

Ans: A cell offers reSIstance to the flow of cha‘rges msnde t%cell due to presence of
electrolyte. Q

ol aniw Yo riignsl arlt batessm a6Mm
¥d ano sbins diod 16 yo)s0i ot ha A= L
_ 1.'13391'1(33 2l $iunia ot jerti raveebdi ni 16l -be 3 15 S
Wowiad sgshor sy Getipibe
’-ﬁ" Aianst bason | etsptioy S  ._-

¥

1 vodio] anibiz vé § - AR

6/

Jlﬂ.’) pavig 1o fima 10 aulsy neam nnucﬂ I hnm-am ﬂ!
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i I f'm” o I — r o e LY
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B EXPERIMENT NO. 8

o

To determine the e.m.f of a cell using a potentiometer.

APPARATUS: Potntiometer, rheostat, connecting wires, cells, keys, sand

paper etc.
DIAGRAM:
<
L e 4
A
—H v 3 B
v )
2
A \
NV 1
Rheostat — | G®
E, @)
<,)@
PROCEDURE: 8
©%

G\ :
| made connections according to the cir@%iagram. | measured the length of wire ‘L" of

O r@ ey K and pressed the jockey at both ends one by

tion is'reversed which proves that the circuit is correct. |

potentiometer with meter rod. C

&)
'Iﬁi

adjusted the voltage between A and B by rheostat and then measured this voltage ‘E’ by

one and observed that the

voltmeter. | noted length of balance point (where galvanometer shows zero deflection)

AB = [ by sliding jockey on the wire of potehtiometer. | calculated emf of the cell by

formula
E.=E x /L

By changing potential difference between A and B, | took three more observations by
same method. | found mean value of emf of given cell.

OBSERVATIONS AND CALCULATIONS:
Rest position of galvanometer = 0 div.

~ Length of potentiometer wire = AB = L = 400cm

Emf of battery in potentiometer circuit=3 Vv
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pPotential difference Length of balance point C from end
between terminal A A when cell E, in the galvanometer E.=Ex /L
No. and B of circuit
c: potentiometer [
Was: E 1 2 Mean (V)
(V) (cm) (cm) (cm)
1 3.0 174 174 174 1.31
2 2.5 | 209 209 209 1.31
3 2.0 261 261 261 1.31
4 y 1 348 348 348 1.31
Means E,=1.31V
RESULT:

Actual value of E, =1.31V

&2

<>
value—0bserve value
Percentage error =@i x 100%

Actual value

Difference =0 V

PRECAUTIONS 1o

' =3 1 N A
Falll =~ 0 T r

VIVAVOCE:
Q: Whatls emf of a cell? .
Work done by the cell per unit charge is called its emf. e
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 Q:Differentiate Wen emf and terminal potential difference?

~ Ans: Potential difference across the ends of cell when the circuit is open measures the
emf of cell while the potential difference between the ends of cell when the current is
passing through it is called terminal potential difference. Emf is cause while terminal

potential difference is its effect.
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- EXPERIMENT NO. 9

To study the relation between the current passing through
tungsten - filament lamp and the potential applied across it.
APPARATUS: 12 Volt battery, ammeter (0 — 3 amperes) high resistance

rheostat, 36 watt — 12 volt car bulb, a key, a high resistance
voltmeter (0 - 12 volts).

DIAGRAM:
¢ .
* o i NNV
| |
Y 1
=" g—" A i
(A
v \_/
PROCEDURE: Q@
©
| connected the circuit as shown in figure. | ro@&n&\ﬁ%e knob of power supply and noted
values of voltage and current in regular st om voltmeter and ammeter. Then | drew

the graph between V & | and observ g@uat the graph is not a straight line which proved

that tungsten filament lamp d t obey' Ohm's law.

OBSERVATIONS AND CALCULATIONS:
Zero correction of vo|tmeter ==0Y

Zero correction of ammeter= + 0A

Voltmeter reading Ammeter reading Resistance
No. of vV | | =
Obs. | -
| (V) (A) ()
0 0 :
0.8 04 SRR
1.5 0.8 1.88
2.7 1.3 ' 2.08
3.9 1.5 26 -
49 1.6 i

Please visit for more data at: www.pakcty.org



EEEEmEmmwEEs
T &
1 1 |
. O] ¢ ﬁr |
EaT .A% JHL
L T _ —
TR
myl_. ab)
._|L_|a,L. - _%I - = *
L 1 3 wnl | IA .c..nl
BU AW LR dRr- A
W B &
Q| n |W al '«
I O O B R
o |
.6.\1/ -
77V e
.97

‘o

A\
\

~(

B -

3

e
&\

(V)

raiglit_'j;i"ﬁe WhICh prdiiééihat I'is not proportional to V.

Result

Thisgraphis n

.
.

RESULT

{

It is found that the ratio V/I is not congtsari%‘ The éraphbetween Vand | is not a strai

ght

w is not valid.

org

pakcity.

line, so V is not proportional to | and thu

s Ohm’s |a

PRECAUTIONS
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VIVA VOCE:

Q: State Ohm’s law?

Ans: The current passing through a wire is directly proportional to the potential

difference across the ends of the wire.
Q: What is graphical representation of Ohm’s law?
Ans: V-l graph is a straight line showing that | is proportional to V.

Q: What is meant by ohmic and non ohmic substances?

Ans: The substances which obey Ohm'’s law are called ohmic. The substances which do

not obey Ohm’s law are called non-ohmic.

Q: Give examples of ohmic substances?

Ans: All the conductors are onic substances.

Q: Give examples of non ohmic substances? @Q@ '

Ans: Semiconductors and filament bulbs are no@%ﬁc substances.
Q: Why |-V graph is not straight line for tu@&n filament lamp?

Ans: Because it is a non-ohmic substante. -

Q: Tungsten filament of bul ys Ohm’s law or not? Whv?_

Ans: It does not obey Ohm’s Iaw.be_cau‘s;?.____terg_,p}erature._.and resistance of filament

|
changes. |

LP__ K : y b i Bl RN -
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I EXPERIMENT NO. 10 |

Charging and discharging of a capacitor and to measure time

constant,
Resistance of about 47 KQ fitted on base, micro-ammeter 0 —

APPARATUS:
200 (uA), capacitor of 2200uF -3300uF, two way key, stop
watch and power supply or battery of 12 volts
DIAGRAM:
Charging Gap
e
& @ 2
Discharging e Discharging gap
A Current l
47K TR
= - 0
= &2 !

égé%oopr‘

e

| O
PROCEDURE: @Q@@
Charging of Capacitor;

| drew circuit diagram and made cennections accordipgto it. | closed gap 1 and opened
gap 2 of two ways key and started stopwatch: I noted current on ammeter after every
10s. | noted that after some time cgrrent'through capacitor becomes constant which
means capacitor is fully charged. | meaéured this constant current and calculated
maximum charge.

| plotted a graph between t and | and observed that graph is exponential increasing
function. | marked a point at 0.63 I, on current axis and 'measured the corresponding
value of time t on time axis. This is called time constant and | calculated its value by |

formula t = RC and found that both values are equal.
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Discharging of Capacitor
| opened gap 1 and closed gap 2 of two ways key and started stopwatch. | noted reading
on digital micro-ammeter after every 10s until ammeter reading becomes zero. | noted
that after some time current through capacitor becomes zero which means capacitor is
fully discharged.

| plotted a graph between t and | and observed that graph is exponential decreasing
function. | noted the current |, at a time when capacitor just started discharging. |
marked a point at 0.37 I, on current axis and measured the corresponding value of time t
on time axis. This is called time constant and | calculated its value by formula t¢ = RC and
found that both values are -equal. Also, | observed that value of time constant for

charging and discharging of capacitor is same.

OBSERVATIONS AND CALCULATIONS:

Value of resistance = R = 47000 O @Q@
O
Value of capacitance = 3300 pF %@B
No. of For charging currerti?@ For discharging current
Obs. Time \f'r_ent 2y Time Current
t (S) YT L {mA) ="'t (S) I (mA)
i N N _
1 -~ 0 170 3 0 -170
2 10 adp [l (N -150
3 20 135 pakcityjorg 7 20 -135
4 30 122 30 | -122
5 40 105 40 - 105
6 50 90 50 | -90
7 : 60 - 76 60 -76
8 | 70 55 70 -55
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a) Charging a@ pakcity.org @n | b) Discharging
A - t(S) ———»
I 300 0 S 10 10 00 2 30
—»
250 - . " X-axis
uAd  200- 50 - P e
150 - 100 -
100 - 150 -
- 200 -
1=0.37|° e X - axis
0 250
B
0 S 00 1 2200 2% 30 300 -
A s 2 v

CALCULATIONS OF TIME CONSTANT FROM GRAPHS:
Maximum charging current at start t =0, I,= 170 x4

0.371,=0.37 x 170 = 62.9 A4 ©Q®

From graph time corresponding to 0.37 |, = 1504,§§B<>
Time constant = 150.5 s Q:b©
Time constant from graph in chargln @ 150 5 S

Or

Time constant from graph in di

Mean time constant=t =

= 150. 5'-'fs.-‘

tist5

d__‘b,__hr

Calculated value of time constant of cm:mt Ré t R = 47000 x 3300 =155.55s

Difference = 155.5-150.5=0.5s

NOTE:

l

! r Irb_._— — / - "‘.‘—J 9
'\‘.: :

In both cases on the graph, note the time after which the charging or discharging
current | becomes 0.37 times its value att =0
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VIVA VOCE:

Q: What is a capacitor?

Ans: Capacitor is a device which stores charge.

Q: What is capacitance? What is its unit?

Ans: The capacity of a capacitor to store charge is called its capacitance. Its S.| unit is
Farad.

Q: What are the factors upon which capacitance depends?

Ans: Capacitance depends upon dimensions of plates, gap between the plates, and
nature of dielectric medium.

Q: What is effect of dielectric on capacitance?
Ans: Capacitance increases due to the presence of dielectric.

Q: What is effect on capacitance by doubling the area o&@)es?

Ans: It will be doubled. %@\s@(}Q@

Q: What is effect on capacitance by doue distance between plates?
Ans: It will be halved. <@

Q: What is time constant fo ging?

Ans: The product RC is called time constant. It is time to store 0.63q, charge.
Q: What is time constant for discharging?

Ans: It is time to discharge 0.63q, charge or it Is the time after which 0.37q, charge
remains stored.

Q: Give formula for time constant.
Ans:t=RC

Q: What is unit of RC?

Ans: It is‘ timé constant. Its unit is seconds.

Q: Give formula for energy stored in a capacitor.

-

Ans: E = -3- cv?
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Q: Whé_t is energy density?

Ans: Energy stored per unit volume of the capacitor is called energy density.

Q: How does the charge on a capacitor build up with time?
Ans: Battery does work to transfer charge.
Q: Which factors determines the rate at which charge grows on a capacitor?

Ans: Time constant determines the rate of charging and discharging.

Q: How is the charging time constant of an RC circuit related to its discharging time

constant?
Ans: Both are same.

Q: How does the current through a capacitor vary during its charging?

Ans: Current increases with the increase in charge. A : : :
Qcé c@ipakcuy.org %o
Q: Why is the discharging current maximum |mt|ag\?©

Ans: Because initially charge and potential E@nce is maximum.

O@@
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gl EXPERIMENT NO. 11

Study the relationship between current and capacitance when
different capacitors are used in AC circuit.

APPARATUS: AC milli-ammeter, AC voltmeter, different capacitors having
Capacitance 1.0uF, 2.2uF, 3.3uF, 4.3pF, 4.7uF, 6.8uF, AC power
supply with step-down transformer of range 25V, switches,
connecting wires and key.

DIAGRAM:

K
MainA.C P s i QCZ 2 ok
O
>
o
356
n<@ ] 1
@@O mA
PROCEDURE:

| drew circuit diagram and made tight connection according to it with apparatus on table.
| measured voltage across secondary of step down transformer with AC voltmeter. |
closed switch S; which inserted capacitor of capacitance 0.1uF in circuit and measured
corresponding current on AC milli-ammeter. | took four more readings by inserting
different capacitors in circuit by its switch using same method.

| entered all observations in a table and calculated ratio 1/C for each observation and
noted that it is constant. | plotted a graph between C and | which came out a straight

line.
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Least count of the millimeter = 1 mA

Zero correction of millimeter = 4+ 0 mA

Capacitance of Current measured Ratio of current and
Capacitor ! capacitance
No. of Obs. C _{
C
(1F) (mA) (mA/uF)
1 1.0 12 12
2 2.2 27 12.27
3 3.3 41 12.42
4 4.3 53 12.33
S 4.7 58 12.34
6 6.8 84 @Q® 12.35
- 1
}x S
1 ]
] :7'§
|
r
4

)

D

i
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I RESULT:

As the ratio I/C is constant and also graph between their values is a straight line,

so we conclude that the current “I” is directly proportional to the capacitance in an A.C
circuit. '

PRECAUTIONS

VIVA VOCE:

Q: Which current is blocked by capacitor? Why?

Ans: Direct current is blocked by capacitor. This is bec @5@ ere is insulator between the

plates of capacitor. O
=

Q: Which current passes through capacito

- Ans: Alternating current passes thr *capacntgr due to polarization of dielectric.

‘f--\

of ea{mcatoys'{@nnemeé in parallel?

“jg*

Q: What is equivalent capacit

Ans: Equivalent capacitance of capaM‘rs connected in ﬁl‘éllel is given as

“i e B "‘&;”
Ce=C1+C2+C3+ .......... ?@ @k$i‘£ L“/alf

Q: What is equivalent capacitance of capaaﬁ%‘r%'cwgcted in series‘-‘
Ans: Equivalent capacitance of capacitors connected in series is given as
1/Cq = 1/C + 1/C;z +1/Cs + wirirnns

Q: How does an A.C differ from D.C?

Ans: A.C changes with time. Polarity of A.C reverses with a specific frequency while D.C

—

| | . o . ‘ - " -
I - & - ; a
’* ST N SR l.,_, : d.w"-!ﬁ E
u-- 1 1 )
I . o = e L I:J f by ..:-‘- _- E:h* e .h:ﬂ.;
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B EXPERIMENT NO. 12

To study the characteristics of a semi — conductor diode and

calculation of forward and reverse current reslstanc_:e.
Semiconductor diode, power supply, voltmeter, milli-ammeter,

APPARATUS:
micro-ammeter, potential divider, digital multimeter.
DIAGRAM: |
K - = - . =
> —> o%pakcity.org%o
A+ 3
T v 2« v C,D mA _
@

PROCEDURE:

©)

The procedure of this experiment has two parts. \ {/@

Forward Bias: @0@

| drew circuit diagram and connected-the diode across the leads of a digital multimeter
to check the resistance of a di “Then I made second resistance check of the diode
with the leads reversed. served that diode will measure high resistance when it is
reverse biased and low resistance when it is forward biased. Also, | observed that the
ratio of reverse resistance reading to forward resistance reading is about 10:1 which
means it is a good diode. | took a diode and made connections according to circuit
diagram. | increased the anode potential in regular steps by using potential divider and
measured the corresponding current on millimeter.

| plotted a graph between potential difference V and current | to study characteristics of

diode and observed that graph is non-linear. | determined the forward resistance from

Av

the graph. By = e

OBSERVATIONS AND CALCULATIONS:

Zero correction for voltmeter= + 0V

Zero correction for milli ammeter =+ 0 mA
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Leas count of voltmeter = 0.1V

Least count of milli ammeter = 1.0 mA
FORWARD CHARACTERISTICS

No. of Voltmeter Reading Milli Ammeter Reading
Obs. v |
: (V) (mA)
0 0
2 0.2 1
3 0.4 2
4 0.6 3
S 0.8 6
6 1.0 18
7 1.2 36
8 1.4 @
. 57
ol
] | AR 1] R
YeAX RESmmERP. cuEREEE H
NEEY ¥ Scal e VB ]
B EEmmEAmResEilonsyl o ERRRRSEananRRS/ annt
: : i =0 = = | ==
lL&kaas® Liv PRRE RN |
1 Smalks e =0.0: v Bt
) < <A . f#_l_l ‘4_|| vl / aTE 39
| Reie ol Hgy'Asf I i W J"; .;T A
| 1 Iﬁn | i ri-n'é | 2 |
3
1 12
. 1
0 10 1 ..'5
G 5 R p 4 .l.. . A. 1.U ol 1
LS 52 o _ V.qt)r e et
| - AV _ 032 _ 100
AL 32x10° |
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(Note: In the final exam pra'ct_ical question paper mostly forward biased characteristics
are asked and not reverse biased.)
Reverse Bias:
| drew circuit diagram and made connections according to circuit diagram. | increased the

anode potential in regular steps by using potential divider and measured the
corresponding current on micro-ammeter. | plotted a graph between potential difference

V and current | to study characteristics of diode.

REVERSE CHARACTERISTICS

Voltmeter Reading Micro Ammeter Reading
No. of v I
Obs. -
(V) (HA)
1 0 0
2 5 5
3 10 @ 9
4 15 13
5 20 15
6 25 15
1 o
| (,\\i n 0 S
pas : A
1 [ 1 |
ale along X-Axis
ig Square = 0
mall Square = 0.5V
SE#F of g@ .: 0
1 - raqu ':W ' ' ]
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VIVA VOCE:

0: What are semiconductors?

Ans: The elements lying in the 4" group of periodic table such as Si and Ge are
semiconductors.

0: What are types of semiconductors? @
Ans: Semiconductors are of two types; intrinsic an @}nsm
Q: What are types of Extrinsic Semlcondu@@g&)

Ans: Extrinsic Semiconductors are of Q@pes, p-type and n-type.
< _

d n-tvzpe semxcondmtors’-’

. J

Ans: In p-type semiconductor holes are majorlty cha rge ea?;ners and electrons are
minority charge carriers while in n tv;pe sem@d@or ghttrons are majority charge
L

\w a', Ay

carriers and holes are minority charge cérnq@ $ ol |

0: Differentiate between p-ty

0: What is PN junction? pa__u,w QTQ

Ans: Single semiconductor crystal is made half p-type and half n-type.
Q: Whét is depletion region?

Ans: Electrons and holes diffuse at the junction, produced positive and negative ions
make a chargeless region called depletion region. -

Q: What are types of biaSing?

Ans: There are two types of biasing; Forward biasing and Reverse biasing.
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‘. | g M e
(: What is effect on depletion region when diode is in, reverse and when in forward
biasing? |
Ans: In reverse biasing depletion region becomes widened and in forward biasing it

becomes narrow.

(: What is barrier voltage?

Ans: Potential difference due to positive and negative ions at the juction which stopsthe
further diffuse of electrons and holes across the junction is called barrier voltage. For Si =

0.7V and for Ge = 0.3V.

(: How much is the forward resistance?

Ans: Forward resistance is small i.e of few ohms.

(: How much is the reverse resistance?

Ans: Reverse resistance is very high of the order of se\zé@g mega ohms.
Q: How forward and reverse currents are compar %@ :

. L)
Ans: Forward current is in milli amperes @ip@%everse current is in micro amperes.

&?

light saurce;indicators, and light detectors.

(- What are the uses of diodes?

Ans: Diodes are used as recti

0: What is rectification? Briefly explain.

= P

Ans: Conversion of A.C into D.C is called rectification. It is'of two types; half wave and full
wave rectification. = -

Q: Explain forward and reverse biasing of a semi-conductor diode.
Ans: When positive terminal of battery is connected with p-type and negative terminal

with n-type substance then the diode is said to be forward biased and vice versa.




To §tudy the variation of photoelectric current with intensity
of light using a photocells

Photo - cell, sensitive galvanometer, Rheostat, key, electric
lamp, meter scale (or optical bench) and connecting wires.

K Rheostat L g

D
&2

| $ 2

(b)

PROCEDURE:

| drew circuit diagram and made tight connections according to it. | turned on electric
bulb which was placed at some distance from ‘photocell and change the distance
between two by moving bulb to and fro resulting in micro-ammeter deflection which
means connections are correct. So | measured the deflection on micro ammeter as
current | in regular intervals by varying distance d between bulb and photocell and took
six observations.

| calculated 1/d? (proportional to intensity of light) and wrote all values in terms of 10°
for better graph. _

OBSERVATIONS AND CALCULATIONS:

Zero correction of micro-ammeter = 1 0 divs.
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Distance of bulb from

No. of hotocell Photoelectric current Intensity of light
Obs. i d°°e | 1/d’
(nA) (cm™)
cm
1 60 20 2.8x10"
2 54 24 3.4x10"
3 49 30 4.2 x 10"
4 43 40 5.4 x 10™
5 38 a7 6.9 x 10™
- 34 60 8.6 x 10"

o

N

5
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Since the graph between 1/d* and / is a straight line, so the photoelectric current

varies directly to the intensity or light.

PRECAUTIONS
e Experiment should be started with maximum distance of the bulb from the
cell and distance should be decreased in regular steps.
@ The photocell should not be exposed to light for a long time.
. The bulb should be shifted towards the photocell along the same straight line.
VIVA VOCE:
Q: What is meant by photoelectric effect?

Ans: When a light of suitable frequency falls on metal surface and electrons are ejected,
this process is called photoelectric effect. C\

Q: What are photoelectrons?

o\@

Ans: When a light of suitable frequency falls o @%tal surface and electrons are ejected,
these electrons are called photoelectron@@

Q: What is photoelectric current?

Ans: The current produced duéto the flow of photoelectrons is called photoelectric
current.

Q: What is threshold frequency?

Ans: The minimum frequency which is required to eject electrons from a metal surface is
called threshold frequency.

Q: What is work function?

Ans: The minimum amount of energy needed to remove an electron from the metal
surface is called work function.

Q: What is relation between work function and threshold frequency?
Ans: Threshold frequency photon has energy equal to work function.

- Q: On what factors K.E of photoelectrons depends?

Ar s: K.E of photoelectrons depends upon the frequency of incident light.
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Ans: Number of photoelectrons depends upon the intensity of incident light

~ Q: What is Einstein’s equation of photoelectric effect?
~ Ansihf= ¢+ KEna

- el DI )
~ Q:Whatis the rest mass of a photon?
I. -._ ‘-I - .

e =,  pakci .or@:
- Ans: Rest me ﬂfa photon is zero. =€P idad.

T ‘
X

oes photon carry any charge or energy?

eisno chargeon a ph-dton. The energy of photon is given as E = hf

‘does a photon move?

L
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To verify truth table for logic gates.

APPARATUS OR, AND, NOT, NAND logic modules, power supply 5 — 8 volts,
connecting wires with crocodile clips.
OR Gate:

é: Zero
_.O O_

PROCEDURE:

that LED at output does not glow. | a

0+0=0

=—

—0 O—

DURACELL

&)

| drew circuit diagram and made tight connectic%soéécording to it with apparatus on

<
table. | applied +5V at V.. | applied (0,0) inpy@g}%ﬁal at terminal A and B and | observed

(0,1) input signal at terminal A and B and |

observed that LED at output glo <a%pplic—:-d (1,0) input signal at terminal A and B and |

observed that LED at outp ows. | applied (1,1) input signal at terminal A and B and |

observed that LED at output glows. | noted all observations in a table called truth table.

OBSERVATIONS AND CALCULATY

A
Symbol of OR Gate 5

Boolean Expressionis Y=A+B

INS:

o

The truth table of this operation is given below:

Input A Input B Output Y
0 0 0
0 1 1
1 0 1
1 1 1
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RESULT:

In case of OR gate, the output becomes high when any one of inputs is high. All
the outputs shown to the examiner and verified the truth ta ble.

PART B: - AND Gate

Zero :5 EE Zero

O 0—O
o@: pakcity.org %n
PROCEDURE:

| drew circuit diagram and made tight connections@c‘/gflgrding to it with apparatus on

table. | applied +5V at V.. | applied (0,0) inpu&%\r{'@at terminal A and B and | observed
< M

that LED at output does not glow. | ap i&@%,l) input signal at terminal A and B and |

observed that LED at output does n@w. | applied (1,0) input signal at terminal A and
O
B and | observed that LED at doesnot glow. l applied (1,1) input signal at terminal

A and B and | observed t ED at butput glows. | noted all observations in a table called
truth table.
OBSERV_ATIONS AND CALCULATIONS:

Symbol of AND Gate 5 D—Q

Boolean Expressionis Y=A.B

The truth table of this operation is given below:

Input A Input B Output Y
0 0 0
0 1 0
1 0 0
1 1 1
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RESULT:

In case of AND gate, the output becomes high when any one of inputs is high. All
the outputs shown to the examiner and verified the truth table.

PART C: - NOT Gate

0=1

PROCEDURE:

1 | Taahile

| drew circuit diagram and made tight connections (@geording to it with apparatus on
- |

table. | applied +5V at V... | applied 0 input sig&@erminal A and | observed that LED at

output glows. | applied 1 input signal ainal A and | observed that LED at output

does not glow. | noted all observati

OBSERVATIONS AND CA

Symbol of NOT Gate A >0— Q

st a tablecalled truth table.

Boolean Expressionis Y=A

The truth table of this operation is given below.

Input A : - : ! =— B -(i)utput Y |
0 1 ]
[ 1 0 | l

RESULT:
In case of NOT gate, the output is the complement of input. All the outputs shown
to the examiner and verified the truth table.

PART D: - NAND Gate
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PRECAUTIONS

Precautions in all the parts of this experiment are the same.

. Do not exceed power supply voltage beyond 8 Volt D.C.

. Always keep input either disconnected to high pin or low pin.

® Do not keep inputs disconnected. :
VIVA VOCE:

(: What are logic gates?

Ans: Circuits which perform different logic operations are called logic gates.

Q: What is OR gate?

Ans: It implements OR operation. Its Boolean expression is Y=A+B. It may have two or
more than two inputs and a single output.

W
Q: What is AND gate? é\g@
S

Ans: It implements AND operation. Its Boo\\léhgpexpression is Y=A.B. It may have two or
~

more than two inputs and a single ou@b@
O\
0: What is NAND gate? '

Ans: It is combination of two logic gates; AND gate and NOT gate. Its Boolean expression
is Y=A. B. It has two inputs and a single output:

0: What is NOR gate?

Ans: It is combination of two logic gates; OR gate and NOT gate. Its Boolean expression is
Y=A + B. It has two inputs and a single output.

0: What is NOT gate?

Ans: If implements NOT operation. Its Boolean expression is Y=A. It has a single input and
a single output. It is also called inverter.

Q: What do you mean by truth table?

Ans: Truth table summarizes all the possible combinations of inputs and outputs of a
logic circuit.
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gic 1 represents high value and 0 means low value.

1sis! na of only two digits 0 and 1 is called binary number system.

‘Which system is used by a computer for its operation?
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gl EXPERIMENT NO. 15

To determine the high resistance by Neon flash lamp.

APPARATUS: Neon lamp, power supply or high tension batteries, capacitor of
known capacitance i.e. 0.2uF, Mega ohm resistances box or

known mega ohm resistances (1-10 mega ohms), stop watch
and unknown high resistance.

DIAGRAM:
R
+
! R
| Battery
| < o
—l— Neon l@
sy
= —
A

O\ '
_ 1
PROCEDURE: ﬁ

| drew circuit diagram. | took ten resistances having range 1-10MQ (or it could be
resistance box) and a capacitor of any capacity i.e. 0.2uF."| connected a pair (1 MQ, 0.2
WwF) in the circuit and turned on the power!supply which resulted in flashing of neon
lamp. | measured the time t for 20 flashes and calculated time period T by T=t/20. Then |
calculated the time period for pairs (2 MQ, 0.2 uF), (3 MQ, 0.2 pF), (4 MQ, 0.2 pF), and (5
MQ, 0.2 uF) turn by turn by same method.

| plotted a graph between time period along x-axis and resistance along y-axis which
came out a straight line. Then | connected unknown resistance Ry in circuit and
calculated the time period Ty for pairs (X MQ, 0.2 pF). | marked the time period Tx on x-
axis and measured corresponding value of resistance Ry on y-axis which is value of

unknown resistance from graph.
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OBSERVATIONS AND CALCULATIONS:
Striking voltage of neon lamp =V, =116 V

Capacitance of the capacitor = C= 0.2 puF

- Value of unknown resistance “X” fro

Please visit for more data at: www.pakcty.org
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m ph =6 MQ
!!_I_. .

Resistance Time for 20 flashes Flashing
No. of Ob 5 Berod
» S. —
t t; Mean time t T=1/20
(VD) (s) (s) (s) (s)
1 1 8.5 8.3 8.4 0.42
2 2 16.8 16.8 16.8 0.84
3 3 24.0 24.0 24.0 1.2
a4 4 32.7 32.9 32.8 1.64
5 5 40.8 40.8 40.8 2..04
6 X 48.0 48.0 48.0 2.4
I ?(_{‘\3} :
nssun- ©>




Ans: No, we can’t avoid random error.

Q: What type of graph do you get between flashing time T and the resistance R?
Ans: Straight line
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