List of Practical’s PHYSICS HSSC-II
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Experiment ‘SEC‘I"ION - |
Determine unknown resistance by slide wire bridge.
@ Determine the internal resistance of cell by using potentiometer. 12
@ / Determine “Emf” of a cell using Potentiometer 19
04 Determine the E.m.F. and internal resistance of cell by plotting V against | 2%
graph
05 Determine Resistance of Voltmeter by Drawing Graph between R and 1/V. 32
06 Determine the relation between current and capacitance when different
capacitors are used in AC circuit using different series and parallel | 38
combinations of capacitors.
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filament lamp and the potential applied across it.
/ Draw characteristics of semiconductor diode and calculate forward and 61
reverse current resistances.
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Experiment | 1 Determine unknown reswtance by slude

w:re bridge.

Apparatus

Meter bridge, a sensitive galvanometer, resistances (car, a resistance box, a jockey, a rheostat, a plug key
a cell or battery eliminator, thick connecting wires and a piece of sand paper.

Circuit Diagram

€ K
. 1
Fig. shows a slide wire bridge with 1m long wire from A to C.” X is the resistance to be measured ang
“R” is the resistance from resistance box.

Theory

The meter bridge consists of a one-meter-long wire of uniform cross-sectional area, fixed on a wooden biock
A scale is attached to the block. Two gaps are formed on it by using thick metal strips in order to make the
wheat stone’s bridge. The terminal D between the gaps is used to connect galvanometer and jockey.

The meter bridge works on the principle of wheat stones. Here four resistors P. Q, R, and S are connected
to form the network ABCD. In the balancing condition, here is no deflection on the galvanometer. Then,

R

S

R (resistance of length L (AB) of the wire)
Q(resistance of length {; (BC) of the wire)

oix POlo

A resistance wire is connected in left side gap and the resistance box is in right side gap. One end of the
galvanometer is connected to terminal B and its other end is connected to a jockey. As the jockey slides
over the wire AC, it shows zero deflection at the balancing point (null point).

Procedure
Make connections according to circuit diagram.
Takeout 1 ohms each from resistance box. First press key K1 and find balance length {,.

Now findl, = 100-4

. Record three readings A=\
s «M‘@ » SN
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Observations

Least count of the screw gauge = 0.001cm
Mean diameter = 0.030cm
Radius of the wire = 0.015cm
Length of the wire = 15cm
Units Ohm cm cm ohm
1 2 55 45 2.4
2 3 45 55 2.45
3 4 39 61 2.56
Mean resistance = 2.470hm

Q1
Ans.

Q.2
Ans.

Q.3
Ans.

Q4
Ans.

Q-s
Ans.

Q.6

Ans.

Q.7
Ans.

Q.8
Ans.

Q.9
Ans.

Q.10
Ans.

Q.11
Ans.

I

. X
Specific resistance p="X nr? = 1.16 x 10~* ohm cm

b = 1.16 x 10 ohm m|

Vina & Voiee

Why is the meter bridge called so?

It is called a meter bridge because the bndges use one-meter-long ‘wire.

What is the null point?

Null point is defined as the point at which a galvanometer shows zero deflection.

Why is the bridge method better than the Ohms law of measurement?
Bridge method is better than the Ohms law of measurement because of the null method.

What is the range of measurement of resistance using a Wheatstone bridge?
The resistance measurement range using a Wheatstone bridge is between 1Q to a few mega ohms.

What is the condition for balancing a Wheatstone bridge?
The resistances should be adjusted so that the potential difference across the galvanometer is
zero and galvanometer give no deflection called balancing condition or null point.

Does the null point indicate the absence of current or two equal and opposite currents in the
galvanometer?
It indicates the absence of current as potential at two points become equal.

What is the advantage of this method over others for the measurement of resistance?
The superiority of this method lies in the fact that it is a null method and not a deflection method.
It is easier to see that there is no deflection than to measure a deflection accurately.

On which principle is slide wire bridge work?
The slide wire bridge works on the principle of wheat stone bridge.

Which rule is applied in the wheat stone bridge?
The Kirchhoff’s 2" rule is applied in wheat stone bridge which states that sum of all the potentials
in a closed loop is zero,

Why no current flows in balancing condition of wheat stone bridge?
In the balancing condition the potential of two terminal of galvanometer becomes equal and
potential difference is zero so no current flows in balancing condition.

Which type of wire is used in slide Wire Bridge?

Generally, alloys manganin/nichrome/ eureka are used in Meter Bridge, because these materials
have low temperature coefficient of resistivity.

@ (T: $ J)LED @
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Q.12
Ans.

Q.13
Ans.

Q.14

Ans.

Q.15
Ans.

Q.16
Ans.

Q.17
Ans.

Q.18
Ans.

Q.19
Ans.
Q.20
Ans.

What is difference between resistance and resistivity?

The opposition offered by the conductor to the flow of elections is called resistance.

The resistance of one meter cube substance called resistivity.

The resistance depends on length and area of conductor nature of material and temperature,
Whereas resistivity is independent of length and area of conductor it purely depends upon nature

of substances and its temperature.

What factor changes by changing the length of wire in slide wire bridge experiment?

By changing the length of wire the resistance changes as resistance is directly proportional tq
length R oc L

Calculate the unknown resistance if the bridge Is balanced?

Ri R

—

R:  Ra

I —:
v S
Let R; =40, R, =12Q, R; =20
Then_ Ry = X=7
B - .2
X
X = 6o0hms

Why should the battery circuit have closed first than the galvanometer circuit?

it can be done because to avoid the induced currents.

What is eureka wire?

It has large resistance used in slide wire bridge, rheostat etc. it is an alloy of 40% nickel and 60%

copper. Commonly this wire is using whose resistance is to measure. Sometimes nichrome wirz

also used.

What is principle of Wheatstone bridge?

Its principle states as the ratio of resistances on one side of bridge become equal to the ratic o
resistances on the other side of the bridge when bridge is balanced (galvanometer gives zer
deflection).

How we can check the correctness of side wire bridge circuit?

In order to check the correctness of circuit, check the deflection of galvanometer at opposite sid
by putting tapping key at opposite side of wire.

What is jockey?

Jockey is sliding contact which slides over wire, of slide Wire Bridge to balance the bridge.

When the bridge Is balanced?
When no current flows through galvanometer then it will be balanced.

QLI & A2 N
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SOLVED WORKSHEET

Q.1i) label the components of circuit? (1)
Ans.

Unknown

Resistance \ Haslviance Hox

e A
" \\&unumﬂm
Al |e \ i G (100= ) ——» | C
T Tong wire
T T AT T I T T
? Metre scale
| o
v ‘ J \. /v
/ “ N
~N
i) What is the name of above experiment? (1]
Ans. Determine the unknown resistance of a wire by slide wire bridge.
iii) What is the principle of above experiment? (1]
Ans. Its working is based on the principle of Wheatstone bridge.
iv) What is the range of measurement of resistance using a Wheatstone bridge? (1]
Ans. The resistance measurement range using a Wheatstone bridge is between 1Q to a few mega ohms.
v) Complete the column of table? [2]
Units [ohm] [cm] [cm] [ ohm]

1 2 49 51 1.99

2 3 .40 60 2

3 4 34 66 2.06
vi) Mean Resistance of wire of wire =X = 2 Ohm (1]

. 1.99+2+2.06

Ans. Mean Resistance == g = 2 ohm

vii) If the length of wire is 12cm and diameter is nearly 0.04cm. Find resistivity of wire. If resistance

is equal to 2Q).

Ans. Specific resistance = p = X mr=

K 2 At (2 x 107%)?

0.12

=2.1x10%ohmm

2R\ NN e AN
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SCHOLARWORKSHEET —~ 01

Q.1 A circuit diagram is shown below?

E | = /: K
| "1.5v
i) What is the Name of above circuit? [01]
ii) Why this circuit is used? v [01]
iii) On What principle does the circuit work? [01]
iv) From above fig give the formula to find unknown resistance of wire (01)

X= oo

/‘( 1 = \) o= / A‘) ¢ \\\A\ {_i\
OJTE & S ©
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v) Complete the missing entries of following Table? [01+02]

Resistance from | Distance from | Distance from

No of . Unknown .

resistance box | balancing length |- balancing

observations . resistance
“R” ] ‘ 11 3 length lz ~resi ;e
- units ~ ohm | cm Gty g ; x;i_lR :
e . 3
el 1 58 42 1.4
Wi v 42 Wi 158 1.45
3 3 33 67 1.48
vi) Find the mean resistance= Ohm [1]
vii) Mean diameter of wire = 0.024 cm - (01)

Radius of the wire = 0.012 cm
Length of the wire =20 cm

Find resistivity of wire = p
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SCHOLAR IQJJ WORKSHEET - 02

Q.1  Acircuit diagram is shown below? g
R
1 — [ D (Unknown
Resistance Box [ " 4] Resistance) (e
Galvanometer
0 10 20 30 40 50 |60 70 80 90 100
L2
nuhmlnuhm]lmluu]nuluu]uuluulml mf{lmluuluulnulmlqulnnluulL.
A B A C
e L > < (100-1) »
A E {
H = QKC
i) Find the balancing length reading from the fig? [01]
i) What should be the reading of galvanometer on the balancing point and why? [01]
iii) What is the mathematical expression for this circuit to measure unknown resistance? [01]
iv) The Wheatstone bridge shown in the figure below is balanced when the uniform slide wire AB
is divided as shown Value of the resistance X is: [02]
X N =3Q
e NN —AMMN———
A L I M B
40cm D 60 cm
| A
1
) “,- u % y b 5 f\\\\
() \lllklll’.\ ; ] : \\:‘, )
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SCHOLAR ¥ Physics Experimentation Skills (HSSC ~ Il)

v)

vi)

Why is the continuous flow of current through the slide wire generally discouraged?

Define specific resistance with formula and give its unit?

1
(02]
[01]
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Experiment || W4

Determine the internal res:stance o eII ,by
uslng potentiometer.‘, e e

Apparatus

Potentiometer, dry cell, an ammeter, one resistance box (R. BOX) (about 0-50 Q), 2 one-way plug keys,
galvanometer rheostat of about 20 Q, jockey, lead accumulator and connecting wires.

Circuit Diagram

two cell batlery Rheostat
|-| A
B, R
Ammeter !
[ ]
Kie key
A C
single cell
+ 1 B

R. B. _I Fig. .-

Resistance Box

Theory |
When a resistance R is connected across a cell of emf E and internal resistance r, then the current | in the
circuit is

E

L = R+r

The potential difference (V = IR) across the two terminals of the cell is

I
vV = R+rR

< |m
T}
(Y
+

==

(E
v~ 1R
E and V can be measured by balancing them on a potentiometer wire. If {; is the length of the

potentiometer wire which balances £ and /; is the length of the wire which balances V then

E 1-1
Fcl; and Vol or V=G

I
=

Putting the value of E/V in Eq (iv) we have ( ) o “:) \\ fi\
Ry 00000 &7 ] Ml
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-3
o

If £;and L are the distances of the balance null point from end A of the potentiometer for an open and a
closed circuit then E is proportional to {o and V is proportional to L.

L=
r = —“‘Lz R

_|
1]

1]

Procedure
1 Draw a neat circuit diagram.
2. Connect the shunt wire across the galvanometer and introduce some resistance by the rheostat

R, in the potentiometer circuit. Close the key Ki. Keeping the key K open press the jockey on the
potentiometer wire first near its end A and then near its end C and see that the deflections of the
galvanometer in these two cases are in the opposite direction. If it is not so, decrease the
resistance introduced by the rheostat R, and get the balance point near the end C of the wire.

3. Remove the shunt and note the reading of the ammeter. Find the balance point accurately. Note
the distance /; of the balance point from the end A of the wire.
Introduce some suitable resistance R by the resistance box R.B. Close the keys K; and K and find
the balance point as before. Find the distance L; of the balance point from the end A of the wire.

L-L4
Determine the internal resistance r of the cell by the relation r = (1—‘)R

L
4. Repeat the experiment thrice by slightly changing the resistance R and the resistance in the
battery circuit.
Observation and Calculation -
L; = ..cm(inthe beginning of the experiment)
DDSE atic J : : 3

s s e a3 ) R L [ R 2800 hioie s 0ng
2 2 320 293 | 0.18
SRy B | R 315, Be v e e 298 N - 017

MEAN VALUE OF r = 0.173 ohm
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Q.l.
Ans.

Q.2.
Ans.

Q.3.
Ans.

Q4.
Ans.

Q.s.
Ans.

Q.6.
Ans.

Ql7|
Ans.

Q.8.
Ans.

Q.9.
Ans.

Q.10.
Ans.

Q.11

Ans.

Q.12.
Ans.

Vina & Vm'ce,
What is meant by electric potential? '
The potential at a point is measured by the work done in bringing a unit positive charge from
infinity to that point.
What is meant by short circuiting of a cell?
When the two poles of a cell are connected by a wire of negligible resistance, the cell is said to be
short circuited. This must be avoided because a very large current begins to flow and the cell is
likely to be damaged.
Under what condition does a battery give the maximum current?
A battery gives maximum current when the external resistance is equal to the internal resistance
of the battery.
What is internal resistance of battery?
The resistance of electrolyte in the flow of current is called internal resistance of battery.

On Which factors the internal resistance of battery depends?

roc ;lq (A is area of plates used in cell)

r « distance between electrodes of battery
r oc concentration of electrolyte.

Internal resistance ‘r’ of
cell depends

roc % (r decreases with increase in temperature of electrolyte)
r o« d (d is distance between plates)
The internal resistance of a battery of high voltage should be high why?

The high voltage battery should have high internal resistance otherwise battery will be damaged
due to greater flowing current.

The Terminal potential drops by flowing current in battery why?
When current flows then battery began to heat. This heat energy comes from electrical energy of
batter so its potential drops.

What are the source of emf?

All those devices which convert non-electrical energy into electrical energy. e.g. cell batter, A.C.
generator, thermo-couple, solar cell. ‘

What is function of source of emf?
It provide a permanent potential difference between two points is a electrical circuit for steady
flow of current.

What is the difference between cell and battery?
Cell is not rechargeable while battery (accumulates) is rechargeable.
What is relation between emf and terminal potential difference which one of them greater than

other?
The relation between emf (E) and terminal potential difference (V) is

Vi=E=Ir
It shows that emf if greater them potential difference.
In which condition potential difference will be greater than emf?
When battery is being charged then potential difference will be greater than emf.

€ 71T [»)

0 \_Up o & . ] R
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Q.1

i)

Ans.

ii)

Ans.

i)

Ans.

Ans.

vi)

Ans.

Write the name of above Experiment?

"% SOLVED WORKSHEET:# # ¢

two cell batt
ery'-l | m Rheostat
+! By U R
Ammeter y
K1 ® key
A joky ¢
single cell
+ 1B

K_ Key

Resistance Box

galvanometer

Fig.

Label the diagram. (2)
See above diagram
What is internal resistance of cell? (1)

The resistance offered by electrolyte present between two electrodes of a cell to the flow of ions

is called internal resistance of the cell.

Write the formula of internal resistance of cell? (1)
L-L
r= A R
Complete the table and unit? (2)
units -] e [ [—]
1 5 340 318 0.50
2 6 340 312 0.54
3 7 300 280 0.50
Find MEAN VALUE OF r =0.51 ohm (1)
0.50 +0.54 + 0.50
i 3 =0.51 ohm
Whether the internal resistance of cell remain constant or not? (1)

The internal resistance of a cell does not remain constant over time. It can change due to several
factors:

Age of the cell: As a cell ages, chemical reactions within it become less efficient, which increases
its internal resistance.

Temperature: Higher temperatures generally reduce internal resistance, while lower
temperatures increase it. However, very high temperatures can cause permanent damage,
leading to higher resistance over time.
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SCHOLAR WORKSHEET — 01

Q.1i. Draw the circuit diagram of the internal resistance of cell using potentiometer? [2)

it Complete the table and unit? [1T1]
Use value of [; =290 cm

No of observation i
Sionits DR T = R | e A
1 1 271
12 B ST A 279 :
3 3 283
MEAN VALUEOF r = ohm
iii. A cell of emfE and internal resistance ris connected across a variable resistor R. A graph

showing variation of terminal voltage V of the cell with the current I. Using the plot, show how
the emf of the cell and its internal resistance can be determined. Explain the graph?

(2]

iv. Plot a graph showing the variation of current | versus resistance R, connected to a cell of
emf E and internal resistance r. [2]
V. Whether the internal resistance of cell remain constant or not? (1)

; frmrmes) ' j/\ N
Q. 00T [ o &

CamScanner


https://v3.camscanner.com/user/download

SCHOLARWORKSHEET ~ 02

Ql The internal resistance of a cell is to be determined using a potentiometer. In an experiment,
an external resistance of R=60 Qis used across the given cell. When the key K is closed
and Kz is open, the balance point is found at a length of 72 cm. The balance length on the
potentiometer is found at 60 cm when both the keys are closed. Calculate the internal

resistance of the cell. [2]
|V K,
| ! J
AT B
r
T I = AAAAAN ] G
AAAAAAT
R
i) What are ways to reduce internal resistance? 2]
ii) A 9.0 V battery has an internal resistance of 12.0 Q. [1]

(a) What is the potential difference across its terminals when it is supplying a current of 50.0
mA?

iili) When a cell is connected directly across a high resistance voltmeter the reading is 1.50 V.

When the cell is shorted through a low resistance ammeter the current is 2.5 A. What is the emf
and internal resistance of the cell? [2]

D K QT L
& /T X X 0 i
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iv)

v)

Why the potentiometer is preferred to find internal resistance of cell. b
On Which factors the internal resistance of battery depends? (1
”'1/\ '(,‘E
O @ \T\‘\}w‘ A\
: S '[\ )
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E"p“’"ment i

Determine "Emf*" of a cell using Potentiometer

Apparatus

Potentiometer, a Daniel cell, a two-way key, a resistance box, galvanometer, a voltmeter (0-3 V), a battery,
a low resistance rheostat (about 20 Q), two one-way keys, connecting wires and sand paper,

Circuit Diagram

[llﬂl[llﬂllﬂﬂ]ﬂﬂl][ﬂﬂ]llﬂlllﬂh[llﬂl[lﬂll l'llIIllllJ!llllIIUllGlllirlllll]llllilllilalllm

el 10 20 30 40 60 70 80 100
R.B

{RB. | e
! \lokey

K E

——c’o—“{llh >

‘ \
Dn‘verloell = \
€ l; )
")
O/
Theory

According to the principle of potentiometer, when a steady current flows through a wire of uniform
thickness and material, potential difference between any two points on it is directly proportional to the
length of the wire between the points. Thus,

E o< L
Unknown emf E,is directly proportional to balance length

Exiioc| L

Procedure

s Connect the circuit according to Fig. Total length of wire =l=4m
¢ Now close the key “K” and find the balancing length £ by sliding jokey on wire from A to B
¢ Repeat this experiment and calculate E.M.F of cell

Observation and Calculation

Emf of driving source

No of Total Length of Distance of balance po or cell
Observations wire OWN €
L

Units : cm ' . r o AR s PR T
1 400 198 1.485
2 I 400 FE197 LR EIDRIERAG ST 14T
3 400 199 1.49

Mean E.M.F of cell =
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Qvl-
Ans.

Q.2.
Ans.

Q-3-
Ans.

Q.4.
Ans.

Q.5.
Ans.

Q.6.
Ans.

Q.7.
Ans.

Q.8.
Ans.

Q9.

Ans.
Q.10.
Ans.
Q.11.
Ans.

Q.12.
Ans.

ns.

Vl'na & Vo ice

What is advantage of this method of measuring the unknown emf of a cell?

It is a null method and does not involve errors in measuring a deflection because it is easier to see
that there is no deflection than to measure a deflection accurately.

Why should the current be passed for a short time just necessary for taking a reading?

The resistance of the potentiometer wire should remain constant but it changes due to heat
produced by the passage of current through it. For this reason, current should be passed for a
short time just sufficient to take a reading and it should be stopped for some time before taking
the next reading so that the wire may cool down to its original temperature.

Define emf of battery?
The amount of work done by battery on a unit charge called emf. Its unit is volt.
What is a potentiometer?

A potentiometer is an electrical apparatus used for precise calculation of minute potential
differences and to analyses the e.m.f. of the available primary cells.

What is rheostat?
It is an instrument which is use as a variable resistor and as a potential divider.
What is principle of potentiometer?

The principle of a potentiometer is stated as the potential dropped along a section of a wire of
uniform area carrying a stable electric current is directly proportional to the wire’s length.
The no current flow through a galvanometer when the two terminals are at same potential.

What is principle of rheostat?
The working principle of rheostat is that the resistance of the wire is directly proportional to length.
The potentiometer wire must be long and uniform thickness, why?

The potentiometer will be more sensitive for increasing the length of wire and fall of potential is
proportional to uniform thickness.

The emf of battery can be measured by voltmeter and potentiometer. Which is preferable and
why?

The potentiometer is preferred then voltmeter as it measures accurately.

What is meant by a potential gradient?

The potential gradient is the potential variation per unit length of the given potentiometer wire.
How the output power of battery / cell will be maximum?

The output power of battery / cell will be maximum when its internal resistance (r) will be equal
to resistance of external circuit (R).

AMWWA
R
Write any two uses of potentiometer?

(i) It can measure emf of battery/cell.
1ii) It can compare the emfs of two batteries,

Why potentiometer is as accurate voltage measuring device?
As it draws no current while measuring voltage. P, Y T

) et T) s ) (\\:\ | Q ‘:
QL ITE & S €
=y Coo00 & S I\ )
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Q.14. What is the difference between emf and potential difference?

Ans. (i) emf=w/q (i) AV =w/q
(ii) It stands for gain in energy (ii) It stands for loss in energy
(ii) Cause (iii) Effect
(iv) Always present even when | =0, (iv) Itis zerowhen|=0
(v) It is source (v) It is sink

Q.15. Can a voltmeter read correct emf of cell?
Ans. \Voltmeter cannot read correct emf of cell because it draws some current from cell.

Q.16. What is cell?
Ans. The device which converts chemical energy into electrical energy.

Q.17. What is difference between primary and secondary cell?
Ans. The primary cell cannot be recharged while the secondary can be recharged.
Q.18. Why is a potentiometer preferred over a voltmeter for the calculation of e.m.f?

Ans. For the purpose of measuring e.m.f accurately, no electric current should be taken from the cell.
In the case of a potentiometer, the readings are noted when the electric current is zero. So the
otentiometer measures the e.m.f correctly.

What is meant by terminal voltage?
Ans. Terminal voltage is the potential difference along with a cell’s terminals when the electric current
is being taken from it.

Q.20. Is avoltmeter used for measuring the e.m.f.?
Ans. No, the voltmeter takes electric current from the cell.
Q.21. What is the reason behind the null point?

Ans. The null point is acquired because the cell’s e.m.f. is balanced by the potential variation along a
particular length of the connected potentiometer wire.

Q.22. Why does a secondary cell give more electric current than a primary cell of the identical e.m.f.?

Ans. Asecondary cell gives more electric current than a primary cell because a secondary cell possesses
a very low internal resistance.

Q.23. Which type of cells (primary cells or secondary cells) is employed in automobiles?

Ans. Secondary cells are typically used in automobiles because they provide the needed large
beginning current due to this cell’s relatively low internal resistance.

Q.24. How is the potentiometer’s sensitivity affected by the length of the wire?
Ans. The sensitivity of the potentiometer rises with the increase in the increase in wire’s length.
Q.25. What will result if the cross-section area of the potentiometer wire is non-uniform?
Ans. The potential difference across the wire will not be proportional to its length.
\}/{6. What can be the reason for one-sided deflection in galvanometers?
Ans.

(a) The primary cell’'s e.m.f. may surpass that of the main circuit cell.
(b) Circuit connections may be incorrect or loose,

CamScanner
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Q.1 Label the name of component of circuit? (2)

| g Source of emf of high vottage one way&ev o
+ 1217
E

- \NWWWWA
K R T Rheostat .

Potentiometer 4 m long wire

J Jockey
EMF of 1st cell

+ | 1E
I\Orwo way key
1

K, 2

galvanometer

+ L E2 .
EMF of 2nd cell Fig.

i) Write the name of above Experiment? (1)

Ans. Compare “Emf" of two cell using Potentiometer

i)  Whatis E.M.Fof cell? ' (1)

Ans. Emfis the energy supplied by the battéry per unit charge. .
EMF of a cell represents the maximum potential difference between itsyé'le‘ctrodgs, determining
the cell's ability to generate electrical energy

iii) Why potentiometer is an accurate device for measuring for"po't'ential difference? (2)

Ans. A potentiometer is an accurate and versatile device to make electrical measurements of emf
- because the method involves a condition of no current flow through the galvanometer, the
device can be used to measure potential difference, internal resistance of a cell and compare
emf's of two sources

iv) Complete the table and unit? (2)

No Of  Blancing Length For Cell Ey | Blancing Length For Cell
Observation| o ‘ E L
s units 2u i [Pas i adme S BRI A em ~
1 271 275 0.985
2 A e 2 80 M s R S 2 8 3 R T T 0989
3 285 289 0.986
AN N G e e 80 S e g e i 10989
(v) Name some source of electromotive force?

Ans. Devices that can provide emf include electrochemical cells, thermoelectric devices, solar cells,
photodiodes, electrical generators.

CamScanner
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SCHOLAR WORKSHEET - 01

Q.1 DRAW the circuit diagram to find "Emf" of a cell using Potentiometer? [2]
i) Complete the table and unit? (2]
Use values E= 3V
E, =15V
No Of Blancing Length For Cell S aRCing LengthEorCel
Observation Eq U
units [ = e ] ————
Al & : 284 = L 290
2 294 300
MEAN VALUE OF E, = [1]
i) Why potentiometer is better device than voltmeter for measuring potential difference [1]
iii) What is the reason behind the null point? [1]
iv) What will result if the cross-section area of the potentiometer wire is non-uniform? [1]
v) Draw a circuit which can give continuously varying potential. Give formula to find P-D between
point A and jokey position. 2]

CamScanner
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Q.1

iii)

SCHOLAR WORKSHEET — 02

In a potentiometer circuit, a cell of EMF 1.5V gives the balance point at 36 cm length of wire,
another cell of EMF 2.5V replaces the first cell, then at what length of the wire, the balance

point occurs? [2)

The figure shows a plot of terminal voltage 'V' versus the current 'l' of a given cell. Calculate

from the graph (a) emf of the cell. [2]
Vv
6v
4v
0™7oa  20a
Why is a potentiometer preferred over a voltmeter for the calculation of e.m.f? (2)

Why does a secondary cell give more electric current than a primary cell of the identical e.m.f.? (1)

From fig find potential difference between A and C. (2)
E=6V
' & +I L=
< l 1
i P {=180cm > C ~
Total length of
\ \ wire Ln-g‘tm
jockay uniform

rasistance wire

- —~ /3 e L

.(7' ’) P ) o, B
A L &R Y
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Experiment ||

4y | Determine the E.m.f. and mternal resnstance
: J of cell by plotting V against | graph |

Apparatus
Apparatus High resistance box, milliammeter, Voltmeter, cell, connecting wires, key, sand paper

Diagram

KEY Koa

,|r

AN VL H.B.R

x!'l “\)-

Theory

The cell is connected to external Resistance R, the current | is flowing from its positive to negative
terminal. The internal resistance behave as if it is in series to the cell. The total resistance of the circuit
becomes R+ .

If emf of the cell will be g, then from the Ohm’s law

€ = I(R+r)
€ = IR+Ir (1)
IR = The voltage drop across External resistance and which _is parallel to cell ‘
R = V
By putting i
€ = V+Ir «(2)
External resistance R=00, Then 1=0
e = V+0
Emf of cell = terminal voltage of cell
From Equation (2)
Ir = €=V
-V

q
]
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Procedure

Make the connections according to circuit diagram.

By closing key and take out infinite resistance from H.B.R.

The milliammeter will show zero reading and voltmeter then show Emf of cell.

Now plug the infinity key and take out resistance from resistance box milliammeter will show
reading.

Record the reading of voltmeter and milliammeter for different values of resistance taken out
from resistance box.

» Draw the graph between | and terminal voltage V which is straight line.

Av
> The slope of linem will give internal resistance r

YyVYYVYY

A\ 4

Observation and Calculations

. | Voltmeter Ammeter
Resistance R reading reading
Vv | : 7
1 1 0.9 350 x 1073 1.5 3.28
2 2 1 | 280%x1073 D 7, 3.35
3 3 1.10 240 x 1073 1.5 325 |
4 4 Ll a5 b2 001 03 < | i1 3.50
5 5 1.2 180 x 10~3 1.5 3.33
3.28 +3.35 + 3,
Mean value of emf = ! 525 1Fee 3.42Q
Graph
V Y
1 11
0.8 i _’
06 -EEE:.;;L
1:::::“
, HHH :
0.4 THIAH
it ) S aN G
5 r'_;,:Z,, L N OIS
J : 41;A|"’:‘L 8 j ~:2:'1:::: T T P N
: 1 , T T | <—»L 8 z2i
] 1 1 .ﬂ Wf HEHHEHER TR
gigsdasisasndss
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VI'M & Vol’ce

Q.1 Define internal resistance?

Ans. A cell can be thought of as a source of e.m.f. with a resistor connected in series. When current
flows through the cell a voltage develops across the internal.

Q.2 Whether the internal resistance of cell remain constant or not?

Ans. The internal resistance of a cell can increase over time due to chemical changes within the cell.
This can lead to a decrease in the cell's performance, even if the cell is not being used.

Q.3  What is the E.M.F of the cell?
Ans. It is the Potential difference across the terminal of cell when it is not delivering the current, i.e.,
the cellis in open Circuit.

Describe the condition for maximum power output delivered to the load resistance by a battery.

Maximum Power Output:

» In many electronic circuits and systems it is important to have maximum transfer of power from
the source to the load. For example, we want maximum power transfer from amplifier to speaker
system. This is accomplished by proper matching of load resistance R and source resistance r.

» The power output will be maximum when load resistance R becomes equal to internal resistance

r of battery. .
If Vis P-D across R then power delivered to R is
Pout = IZR
S ShE
Pou = [(R+r)2] RE: TR+ ]
P = SR
out = e

; (R-1r)2+4Rr y
When R =, then denominator becomes minimum.
Hence, value of power output becomes maximum. Thus
er 2 :
(r-r)2+4rr
2r
0+4rr
g2,

(Pout)max = *r i
» Thisis the expression for maximum output power delivered to a load resistance.

FIGURE 12.9 gy
 wp i
ér

£igll éR

(Pout)max =

(Pout)max =

I
<

/

Internal resistance of a battery

L


https://v3.camscanner.com/user/download

Q.1

i)

Ans.

Ans.

iii)

Ans.

v)

Draw circuit diagram and label the name of component of circuit?

Ke

.t (n)

K ./u
Ammoter

()

A\

Valtmeter

Define internal resistance?

(2)

[1)

A cell can be thought of as a source of e.m.f. with a resistor connected in series. When current

flows through the cell a voltage develops across the internal.

What is the E.M.F of the cell?
It is the Potential difference across the terminal of cell when it is not delivering the current, i.e,.

the cellis in open Circuit.

(1]

Why does on sided deflection of galvanometer indicates? [1]
The E.M.F of driver cell is smaller than the E.M.F of any of these two cells
Complete the table and unit? (2]
() )
units ohm voltage Ampere volt ohm
1 1 1.4 0368 gy 2.76
2 2 1.6 0.5 2.5 34
3 3 Rt L GBI 0 D e et ALY 4.55
Draw graph from given data. (2)
V5 :
1.8 : : :
1.7 B R 33 :
‘Id s 3 7 ] \\',1 H 1+ EHE
S AN , FHHE a2
1.6 e
§:4 “.1 ‘U‘ﬂ:‘* =2 NG T =+t ) 1+ u»':>~
5 o B HEERHE TN AN E R
TE‘ : : i o4knzast N T . 1A| ﬁbrri 311 338
1.2 4 SEdELEhA eI siiiiadediate:
\\ 3 Egrh
i ‘ | EH
154 :
Hi Hl T
+ - 1 ne
02 04 0.6 0.8 1
+—_—
g R i e R ~. (B
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SCHOLARWORKSHEET ~01

Q.1i) Give the formula to find the internal resistance of cell. (2)
ii) Draw a circuit in which a battery of emf E and internal resistance r is connected to a variable
resistor R and explain it. (2]

R
1
iii) Consider the circuit given here with the following parameters E M F. of the cell = 12 V. When
current in circuit 2 A. Find the Internal resistance of the cell. When external Resistance R = 4
ohm. (2]
r=7?
12v
R=4Q
ANV AN
iv) Complete the table and unit? | (3]
; Voltmeter Ammeter
Resistance R 3 3
reading reading
v |
units chm voltage ampere volt ohm
1 3 YD 300 x 1073 3
2 4 1.5 290 x 1073 3
34 5., 1.10 280 x 1073 3
4 6 115 | 260x107% 3
yﬂvpsﬁ"'"‘ T it oy i AN B ) e 240 X 1073 3 'E_i’
oD e
& . < : i
Nt
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SCHOLAR WORKSHEET — 02

Q.1 The emf and internal resistance of a certain battery were determined experimentally. The
circuit used to experiment is shown in the diagram below:
i) State relation of internal resistance and emf of cell? [2)
€

r

®

N

! // -
N
&,
ii) The data obtained from the experiment is plotted on the graph as given below? Draw the line
of best fit through the plotted points. Ensure that the line cut the both axes. 2)
Graph of Potential difference versus current

&0 st

40
= T
w =
S : saiand

.0 uaa

< T
=4 o
] HHHTH
520 o
é’_ ”“E:t

1.0

58 Bt 1 41
o IR T

0 1.0 2.0 3.0 40 50
Current (A)

A

N
~

( - )) *T /;‘\) . E\A
SN
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iii)

iv)

v)

Using above graph write the value of emf of the battery?

(1]

Determine the internal resistance of the battery?

(2

Differentiate between emf and P.D?

(2]

CamScanner
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(5

Determine Resistance Of Voltmeter By

f\) Drawing Graph between R and 1/V h

Apparatus

A voltmeter whose resistance is be determined, battery to provide maximum voltmeter reading
resistance, a switch, and enough suitable connectors.

Diagram
()
\) R. B.
\_/
B
+ | - AK-
1F o
Theory
If V is the potential across the voltmeter and the resistance the voltmeter is R then we can have
E
R+ R = =R,
This above equation gives
ERv
YR + R,
Taking reciprocal of both sides
1i_ R R
V = ERTER

This can be written in the form straight line equation (y = mx + c)
1 R 1
o N

V- ERE

Procedure
» Connect the circuit diagram as shown inFigurel,

» Close the circuit by inserting the circuit switch. Note first reading of voltmeter when resistance
from resistance from resistance box is zero,

» Take out resistance of 1000 ohm and note the reading of voltmeter increase the resistance taken
out from the resistance box in steps and note the reading of voltmeter each time. Taking as many

reading as possible and complete in table below.

= g oy BN

CamScanner
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Observation

unit ohm volts
e B B 0 j 3 ] 033
2 1000 2.4 0.41
s R 2000 . 1.85 . 0.52
4 3000 1.5 0.66
LR 4000 1.25 0.769

Graph

Plot a graph 1/v against R and get the best fit straight line. The intercept on the x-axis will give R, and
intercept on y-axis gives 1/E.

Alivid 3 tH
1) 2 RENEE
ssasse
HHH
R,=31000hm 0 1000 2000 3000 4000
R (ohm)

Vina & Voice
Q.1 What is voltmeter?

Ans. Itis aninstrument used to measure the potential difference between two points directly in volts,
when connected across those points.

Q.2  Why resistance of voltmeter should be high?

Ans. A voltmeter is connected in parallel combination to measure the potential difference. In order to
read actual potential difference between two points in a circuit, it is essential that negligible
current should be drawn through it. For this, the resistance of voltmeter should be high so that
potential difference can be measured accurately,

Q -3 How can you change the range of voltmeter?
Ans We can mcrease t\he range of v Itmeter by increasing the series high resistance.

/% //\ él‘

CamScanner
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Qa4

Ans,

Q.5

Ans.

Q.6
Ans.

Q.7
Ans.

Q.8
Ans.

Q.9

Ans.

Q.10
Ans.

Q.11
Ans.

Q.12
Ans.

Q.13
Ans.

y -d ‘V'\A
g S TN T
‘ i S AL S e g s
T Sual ST o o TSN

- _—_——
What is milli voltmeter? How can a voltmeter be changed to millivoltmeter?
Itis a low range voltmeter. A voltmeter can be changed to milli voltmeter by decreasing its serigg

resistance because milli voltmeter has comparatively low resistance with voltmeter.
How can an ordinary galvanometer be converted into a voltmeter?

Galvanometer can be converted into a voltmeter by connecting a suitable high resistance in serig
with the galvanometer.

R
A @)
w—G)

-
——

Can an AC voltmeter be used in a DC circuit?
A pure AC voltmeter cannot be used in a DC circuit because it will measure the overage zero
Why a high resistance is connected in galvanometer to convert into volt meter?

The resistance of galvanometer is very low. A high resistance is connected in series to maximize
the resistance so that it cannot draw any current, so the circuit current will not change.

How the voltmeter is connected in the circuit?
The voltmeter is always connected in parallel of the circuit.

el
a0

Define the unit of potential difference?

S.I unit of potential difference is volt. If energy of one joule is given to move a charge of one
coulomb between two points, then P-D between two points is 1 V.

What is difference between galvanometer, ammeter and voltmeter?

Galvanometer only detect the presence of current in circuit, so it is connected in series. Ammeter
measure current it is also connected in series in the circuit. Voltmeter measure potential
difference between two terminals it is always connected in parallel.

Can D.C. voltmeter be used to measure alternating voltage?

No D.C. voltmeter can only be used in D.C. circuits.it cannot measure A.C voltage.
What should be the characteristics of a good voltmeter?

Best voltmeter draws very small current through it that produce deflection only.
What is meant by ideal voltmeter?

Ideal voltmeter draws zero current through it (i.e., its resistance is infinite) and measure accurate
voltage.

r

A

_—
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i s 8 SOLVED WORKSHEE TS e it o e

Q.1  Draw circuit diagram and label the name of component of circuit? (2)

B
Li_ll- Ka
v

i Why is voltmeter so commonly used to measure potential difference? (1)
Ans. » Voltmeters are easy to connect in parallel to the component or section of the circuit
where the potential difference is to be measured.
> They can measure voltages across a broad range of devices and circuits, from small
electronic components to high-voltage systems.
i Why voltmeter should have a high resistance? (2)

Ans. A voltmeter is connected in parallel combination to measure the potential difference. In order to
read actual potential difference between two points in a circuit, it is essential that negligible
current should be drawn through it. For this, the resistance of voltmeter should be high so that
potential difference can be measured accurately.

iii) Complete the table and unit? 2]
No of readings Resistance R yoltmeterreacine
unit 0 | volt (volt)~?
1 b R R U T o O R 0.33
2 500 2.6 0.385
3 G000 s et T 2B e |52 0435
4 1500 2 0.5
6 2500 1.6 0.625
iv) Draw graph from given data. (2)
1 33 pee da3eae 333es ‘A] T I TIIIiIIiIIis : + ey
BEHEHS 3 [Eie HHER ung SR i et

131

iada2 2 s
B3l 3 £ 13558
-}
EE33355312 (os0estbes Leasssoe bl ERORasRERE bEOTEL SR il
i 7
t T

it te 11
H

(=
o

ettt

ETTELET
IR Il

\

\

\

s

{ S
L - T

s

A _
d’gnh AN
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SCHOLAR WORKSHEET — 01

Q1 Draw circuit diagram and label the name of component of circuit? (2)
i) Give the formula to find high resistance to convert galvanometer in to voltmeter. (1)
i) Full scale deflection current of galvanometer is 5 mA and its resistance is 100 ohms. Find the
value of high resistance to convert it in to voltmeter of range of 20 V. (2)
iii) What are the characteristics of good voltmeter? (1)
iv) In fig below what will be thew reading of ideal voltmeter. (1)
R =100 ohm
— \\NVN———
I=0.5A 4 BN
N
| |
| |
v

N eeniae G0 :”‘\ ‘I\‘:\\L 7 O el
> AN NS : RNy
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v)

Q.1

i)

iv)

Write the unit and complete the last column in the following measurement. (2)

o ; . Resistance oltmeter read
LA o
unit P T
2 500 2.7
53 1000 2.4
4 1500 2.1
£ : 2000 1.85
6 2500 1.65

SCHOLAR WORKSHEET — 02

Complete the table given below. (2)
R
No of readings Voltmeter reading - 1/v
unit " unita., Unit ...... Unit ....
) 1000 2.3
iR R 20000 a : cen 108
4 3000 1.5
SRR BTSRRI TERA000 s R B s N3 i e
Plot graph between 1/V and R from above data. (2)
What is milli voltmeter? How can a voltmeter be changed to millivoltmeter? (2)
Can D.C. voltmeter be used to measure alternating voltage? (1)

If resistance of galvanometer is 100 0. To convert galvanometer in to voltmeter high resistance
R» of 100000 02 is connected with galvanometer, In which combination Rx is connected with
galvanometer, Find total resistance of galvanometer and draw diagram. (2)

4

CamScanner
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SCHOLAR WORKSHEET — 01

Q1 Draw circuit diagram and label the name of component of circuit? (2)
i) Give the formula to find high resistance to convert galvanometer in to voltmeter. (1)
ii) Full scale deflection current of galvanometer is 5 mA and its resistance is 100 ohms. Find the
value of high resistance to convert it in to voltmeter of range of 20 V. (2)
iii) What are the characteristics of good voltmeter? (1)
iv) In fig below what will be thew reading of ideal voltmeter. (1)
R =100 ohm
— "\ N VN—————
I=0.5A 4 fv\
—/
| |
| |
v
gty R AR
(1P B4 [ | [ 58, - S A
("ﬁ (Kl‘l { O S ‘i N \\%
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v) Write the unit and complete the last column in the following measurement. (2)

ot con] Resistance Voltmeter reading
. o _
unit s Ll e
1 0 3
2 500 2.7
3 1000 2.4
4 1500 2.1
5 2000 1.85
6 2500 1.65
SCHOLAR WORKSHEET — 02
Q.1 Complete the table given below. (2)
No of readings Res'i:““ | Voltmeter reading 1/v
unit unit.... Unit ...... Unit.....
1 0 3
2 1000 73
k g 2000 1.8
4 3000 1.5
AR R R R 4000 s A8ty B 0
i) Plot graph between 1/V and R from above data. (2)
i) What is milli voltmeter? How can a voltmeter be changed to millivoltmeter? (2)
iii) Can D.C. voltmeter be used to measure alternating voltage? (1)
iv) If resistance of galvanometer is 100 0. To convert galvanometer in to voltmeter high resistance
R, of 100000 N s connected with galvanometer. In which combination R, is connected with
galvanometer. Find total resistance of galvanometer and draw diagram, (2)
e . Il N oo /T
& /) ax_ NS, ULV A
G~ I : & OO000OWV 2
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Experiment | | W /. Determine the relation between currentand ..
' BAN c%pacitance when different capacitors areused in
| A %

| AC circuit using diffefent series and parallel
% combinations of capacitors.

%
3\

Apparatus
AC milliammeter, AC voltmeter, capacitors of different capacitances, step-down transformer, sa nd paper,
connecting wires.

Circuit Diagram

Step down
transformer (nAL
T N/
o
220V < C\D
N\~ AC main 2
1 ; "
<> H
K, C,
> I
K, C,
<> I ——
K, C,
N\ ] L
e N2 17T
K! Cs
Z N 11l
\ /7 110

Theory

A capacitor charges up when the AC reaches its peak in an AC circuit and releases the charge when the AC
decreases. This behaviour allows the capacitor to act like temporary storage that causes the current to
lead voltage by 90 degrees.

Electrical engineers use capacitors to improve the power factor in an AC circuit.

Procedure

1. Draw the circuit diagram and make the connections according to the circuit diagram.

2. Connect the primary coil of the transformer with A.C. mains and note the voltmeter reading

3. Now insert the plug into the key 1 to put capacitor C1 in the circuit. Note the reading of milli-
ammeter and capacitance of the capacitor used,

4. Similarly insert key 2 for capacitor C2 and repeat this for other capacitors for reading Note the
corresponding reading of milli-ammeter.

5. Calculate the ratio of current to capacitance, i.e .I/C, in each case. The ratio remains constant.

6. Plot agraph between capacitance C and current | taking C along X-axis and | along Y-axis. It will be
a straight line passing through the origin as shown in figure verifying the fact that current is

i i citance of a capacitor.
directly proportional to the capa pacitc Y oy o~
QA ST 2 s 3

T 0o & NN -

CamScanner


https://v3.camscanner.com/user/download

Obs

ervations And Calculations

‘Capacitance (C) . CURRENT ()" = = | —=cdnstaﬁt ;
e o [ e
1 1 1x 107 4 4x1073 4000
20 2 2 %1076 8 8 x 1073 4000
3‘ » 33 3.3x 107 13 13x 1073 3939
4 g7 47 X 10~ 19 19 x 1073 4042
5 5.7 5.7 x 10°¢ 23 23 x 1073 4035
currentiEHHHHHIRHI I é U
|(milli alfipErsh DoalertH BHHH T
: HHtHalongixtaxis [| MID- 11 mictoltarad FEFH T FFH
HHalongy:axis: Slaimillitampere frH P
25
20
15
10
5
0 1 2 3.3 4.7 5.7

capacitance C (micro farad)

Vi s Vo

Q.1  Whatis avariable capac:tor?

Ans. A variable capacitor is a capacitor whose capacitance can be vaned to a certain range of values
based on necessity. The two plates of the variable capacitor are made of metals where one of the
plates is fixed, and the other is movable. Their main function is to fix the resonant frequency in
the LC circuit. There are two types of variable frequency and they are, tunning
capacitors and trimming capacitors.

Q.2 How does the shape of the capacitor affect its capacitance?

Ans. Capacitance when air or vacuum between the plates: Cyqc= A:"

Capacitance with dielectric as the medium between two plates of capacitor.
Ae
Cinea = & (—2)
d
e ol T = )
) 5 (&) v ()
&y j - \
i A//(Z ) 2 rUWJ’rj\}W ; /
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Q3
Ans,

Q4
Ans.

Q.5
Ans.

Q.6
Ans.

Q.7
Ans.

Qs
Ans.

Q-g
Ans.

Q.10

Ans.

Q.11
Ans.

Q12 -

An§.

Q.13
Ans.
Q.14
Ans.

Q.15

Ans.

Q.16.

Ans.

‘ Area of plates [C QcA]
[Capacllancc of parallel platel ‘ ; Distance between two plates [Coc T]_ ]

capacitor depends
: = s Medium between two plates  [C_ =¢,C,..]

How long does a capacitor last?
Capacitors have a limited life span. Most capacitors are designed to last approximately 5 to 20 ye,
What kind of energy is stored in a capacitor?

Energy stored in a capacitor is electrical potential energy in the electric field between two plg
of charged capacitor.

Why isn’t water used as a dielectric in a capacitor?

Water has a high dielectric constant but a very low dielectric strength, hence it would act as;
conductor and leak charges through it.

What is meant by a capacitor?

Capacitor is a combination of conducting plates separated by an insulator and is used to st
electric charge.

Define capacitance?
The ability of a capacntqr to store the charge called capacitance. C= Q/V
Name and defme the qmts of capacitance?

. The Sl unit of capacltance is farad. The capacitance of a capacitor is one farad if a charge of o

coulomb given to one of the plates produces a potential difference of one volt across ty
capacitor.

What i is meant by capacntuve reactance?
The non-resnstlve opposmon to the current due to capautance in an AC circuit is called th

~ capacitive reactance.

_On which factors the capacitive reactance depends?
"The Capacntance reactance is

1
2nfC

It shows that the reactance is mversely proportlonal to frequency of A.C. and capacitance of:
capacitor.

What is the effect of connecting a capacltor in a (i) DC circuit and (ii) AC circuit?

=

~ Acapacitor acts as @ complete block to DC when it is charged to equilibrium.

In an AC circuit a capac1tor offers some non-resistive opposition called capacitive reactance a~
allows some current to flow through the circuit.

What you infer that the graph between capacltance and current is a straight line?

_When the graph hetween “C” and “I" is straight line then it means that for a constant appli

voltage, the current is proportional to capacitance,
The Capacitor has insulator between its plates then does it conduct?
A Capacitor conducts alternating current by charging and discharging during each cycle.
What is the effect of dielectric in a Capacitor?
The Dielectric increases the Capacitance of a Capacitor.
What Is Dielectric?
The insulator between the plates of a capacitor called Dielectric. It may be rubber, paper, and o
How capacitance of a capacitor can be increased?

Capacitance of a capacitor can be increased by:

A EOE,_/.

A .
7 ;// (‘“
T N e = My {

Cmed
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Q.17
Ans.
Q.18

Ans.

0.019
Ans.

(i) By increasing the area of plates.
(i) By decreasing separation between the plates.
(iii) By placing dielectric between the plates.

What is dipole? .

Two equal and opposite charges separated by a small distance are called dipole.
What is the effect of polarization of dielectric when capacitor is charged and battery is

disconnected?

(i) Decrease surface charge density effectively.
-3

(ii) Decrease E electric field.

_’
(iii) Decrease V potential difference.
(iv) Increase C, capacitance of capacitor.
(v) Q = Constant (no effect on total charge).

What is polarization?

Molecules of dielectric under the action of electric field becomes dipole. This effect is called

polarization.

CamScanner
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i)

Ans.

Ans.

iii)

Ans.

Ans.

Ans.

1

|1 !
—

> D> >

A8 oy ALY
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I ] ‘ | e
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Capacitor Circuits: ; Capacitor in Series, Parallel & AC Circuits | '
How can we connect a Capacitor in, Electronlc Clreuity === = 2]
Capacitor in Series" C AP
Capautor in Parallel

Capacitor in AC Circuit -

Discuss the Function of a Capautor inan AC Clrcwt . o ’ ' (2)

Capacitors are passwe ‘electronic components that provnde energy storage in the form of an
electrostatic field. A capacitor charges up when the AC reaches its peak in an AC circuit and
releases the charge when the AC decreases. This behaviour allows the capacitor to act like
temporary storage that causes the current to lead voltage by 90 degrees.

On which factors capacitance of parallel plates capacitor depends and give its formula. (2)

_ Aao Er
= d
- Area of plates [CxA]
Capaclt:}nce of parallel plate Distance between two plates [Co 1 ]
capacitor depends upon . d
: Medium between two plates  [C_,=¢C,.]
Calculate the equivalent capacitance for three capacitors connected in series, given their
individual Capacitances are 2 puF, 4 uF, and 8 pF, , (2)
I S e |
G G LR
, .31
= 2*atg
1 4+2+1 _ 7
Ceq 8 8
1 8
— = 5=1143puF
Cq = 7 ’

O T ) SR
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SCHOLAR WORKSHEET - 01

Q.1 A student performed and experiment by using different capacitors with A.C circuit to find the
relation between capacitance and current?

Capacity (F) 0.01 0.02 0.03 0.04 0.05 0.06
Current (A) 4 8 12 16 20 24
I/C(A/F)
i) Complete the table? 2]
ii) Plot a graph between capacity and current A-C circuit using different capacitors. Taking the

capacity C along X-axis and current along y-axis? [2]
Capacity (F) 0.01 0.02 0.03. 0.04 0.05 . 0.06

Current (A) 4 8 12 16 20 24
iii) What does the shape of graph represent? [1]
iv) Find the slope of graph? [2]
v) If capacitance of capacitor is 1 micro farad and capacitive reactance is 3185 Q. Find the
frequency of A.C. 2]
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Q1

i)

vi)

SCHOLAR [l WORKSHEET — 02

A student performed and experiment by using different capacitors with A.C circuit to find the
relation between capacity and current?

Capacity (farad) °
Current {ampere)
1/C (A/F)

Complete the table.

0.001

0.002

0.003

0.004

0.005

0.006

1.9

2.5

. 0.5

(1)

Plot a graph between capacitance and current in A-C circuit using different capacitors from

above table.

(2]

What you infer from the graph?

(1]

When capacitors are connected in series which quantity remains same and which quantities

change? [1]

Why capacitors are connected in ceiling fan? (2]
, 4‘ f.'{"""l T

Give the unit and dimensions of capacitance. [2]

/ /
—— ) /
/
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Experiment t

,) Determine time constant by charging and
‘\ discharging a capacitor through a resistor.

%

Material Required (Apparatus)

* Capacitor (100 pF) ¢ resistor (100 K) * voltmeter
» power supply (12 V DC) e stop watch * two-way key
e connecting wires
Theoretical Base
« A capacitor stores charge and electrical potential energy.
« When capacitor is in series with an external resistance R, it forms an RC circuit.

« Experiments shows that the charging process of a capacitor exhibits the exponential behavios
therefore we can write its Eq: as

Q. = Q(1-e/%)
V = Vo (1—8“/“)
Time Constant
“The time during which the capacitor charges to 63.2 % of its maximum value, is called time constant'
OR

The time required by the capacitor to deposit 0.632 times the equilibrium charge q, is called time constant

Discharging of Capacitor: Mathematical equations for charge, voltage, current and time constant durin:
discharging of capacitor are given below respectively:

L7
q= qoe RC
t
V=V,e RC
t
I=l,e RC
Diagram
D.C source
+ -
= [l
V
\I_lj R 2
AMVWW———e
| ] 1 1
C
M
g Charging
>3
X,
t(sec) —»
L \ ’<—\
e \\\\
] N\ e
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Charging Graphs

A | V()

l(s)>
Discharging Graphs

L

I(A) . V(V)

t(s)=
Procedure

t(s)

Q(C)

Q(C)

t(s)r

|(3)=

1) Arrange the apparatus as shown in the figure. Keep the power supply off till you start taking the

readings.

2) Close key K of position 1 so that the capacitor is completely discharged and the ammeter shows

zero reading.

3) TurnON the voltage supply.

4) Connect key K to position 2 and 5|multaneously start-stop watch. Note first reading at zero time

corresponding to max, charging current. Take further readings after every 10 seconds. Allow the
capacitor to be charged further till the deflection of the voltmeter stop at a maximum position.

5) Reset the stop watch to zero reading. Shift key K to position 1 and simultaneously start the

stopwatch. Again, take observations of voltage during discharging of a capacitor after equal

interval of time. Keep on taking these readings of voltage till the voltage falls to very small value.

6) Plot two graphs for charging and discharging of the capacitor as shown in figure.

7) Find time constants, against the voltage during charging V = 0.632

And during discharging V = 0.37Vo and fill up all the lines.

Observations
Db arging b Arging
+ 7 |'Time (t)'| Voltage (V)| Time/(t) | Voltage (V)
i 0 Ras[G 7 g 410 8 [0 AT
3 20 10.4 20 17
D B T e e R R e Vs
5 40 11.8 40 0.22
261 BB OUIRIRE 10,94 1 [0 A BEE R0 L iv s
) 5 Q T 1
'd// /l ( }} ’)( ) )
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Q.l.
Ans.

Q.2.
Ans.

Q.3.
Ans.

Q.4.
Ans.

Q.5.
Ans.

Q.6.
Ans.

Q.8.
Ans.

Q.9.
Ans.

Q.12.

Ans.

Q.13.

Ans.

Q.14.

Ans.

Q.15.

Ans.

Q.16.

Ans.

Q.17.

Ans.

Q.18.

Ans.

Q.19.

Ans.

Q.20.

Ans.

Vilm & Voim,
What is a capacitor?

A capacitor is a two terminal device that store energy in the form of electric field.
Define capacitance.

The ability of a capacitor to store electric charge is called capacitance.

What is the Sl unit of capacitance?

Sl unit of capacitance is farads (F)

1 coulomb

1 farad = 1 volt

Who invented capacitor?

Ewald Georg von Kleist

What is the basic construction of a capacitor?

A basic capacitor is made of two electrodes separated by a dielectric medium or material. The
electrodes or conductive plates are good conductors of electricity. So they easily allow electric
current through them. The dielectric medium or material present between the conductive plates
is poor conductor of electricity. So it does not allow electric current through it.

The electric charges that try to move from one plate to another plate will be trapped within the
electrode or plate because of the strong opposition from the dielectric.

As a result, electric charge is builds up on the electrodes.

When capacitor starts charging?

When voltage is applied to the capacitor, it starts charging.

When capacitor starts discharging?

When capacitor is connected to any device such as electric bulb, it starts discharging.

Why does the experimental and calculated values of the time constant differ a little?

It is due to the fact that the resistance of the connecting wire, the internal resistance of the
battery, the resistance of dirty and loose connections and the applied resistor are all included in
the resistance R. Therefore the experimental value of the time constant is always a little greater
than its calculated value.

Why is the discharging current maximum initially?

Because full capacitor voltage is applied across the resistor R.

What type of decrease is that of discharge current?

It is the exponential decrease.

What is the unit of time constant?

The unit of time constant is second or ohm-farad.

If charging time of a capacitor is large, what is its discharging time?

Its discharging time will also be large and vice versa.

Is the charging rate of the capacitor constant?

No, because the charging process of capacitor is exponential.

How will you define time constant of RC series circuit?

The time taken by the capacitor to charge up to 63.2% of its final value. Or the time taken by
capacitor to discharge to 36.8% of its initial value.

Name some smaller units of capacitance,

(i) millifarad (i) microfarad (iii) picofarad

How much time does the capacitor take to charge 100%?

It will take an infinite time.

Show that unit of time constant (T = RC) Is second, »
know that Y T () KD (N
We know ’ (L, ?‘ " l\L ] l | 5 J - O S N
LN (_f) k : K(’J i) 5 ‘l&\ ~ \ /
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Q
C = Vv
C
Unit farad = IV
R = v
B |
\%
Q = A
V(C\ C As
QF = A(V)=A=A=s

Q.21. What is relative permittivity or dielectric constant?

Cmed
Ans. o

Relative permittivity is the ratio of capacitance of parallel plate capacitor with medium between

plates to the capacitance with vacuum between two plates of capacitor.

Q.22. What is unit of relative permittivity?

Ans. Relative permittivity have no unit because it the ratio of similar quantities.

Q.23. What is the formula for energy stored in a capacitance?

(o
1l
jo)
<

Ans.

=

et
]

U =75 &g E2 Ad

Nr—l NiR Ni= N
0|2

Q = Charge

V = Potential difference
C = Capacitance

E = Electric field

A = Area of plates

d = distance between two plates

Q.24. Upon what factors the speed of charging and discharging of a capacitor depends?

Ans. The speed of charging and discharging of a capacitor depends upon RC of the circuit.

Q.25. Upon which factors capacitance of parallel plate capacitor depends?

AgoE
Ans. As C= '_d"‘

it depends upon

(i) Area of each plate of capacitor

(ii) Distance between the plates of capacitor

(iii) Medium between the plates of capacitor
Q.26 Write the use of charging, discharging of a capacitor?

Ans. The charging and discharging of a capacitor use in wipers of a car. The wiper timing for ON and

OFF done by RC factor,

Capacitor discharge ignition (CDI) is a type of automotive electronic ignition system which is
widely used in motorcycles, lawn mowers, chain saws, small engines, turbine powered aircraft,

and some cars.

2 3

(aﬁ\

——

JASNAS

P
ries
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RC Charging Table

Percentage of Maximum

Time Constant Voltageand | C Y e 43
:  charge urren .
0.5 time constant 0.5T=0.5RC 39.3% 60.7%
0.7 time constant 0.7T=0.7RC 50.3% 49.7%
1.0 time constant 1T = 1RC 63.2% 36.8%
2.0 time constant 2T = 2RC 86.5% 13.5%
3.0 time constant 3T =3RC 95.0% 5.0%
4.0 time constant 4T = 4RC 98.2% 1.8%
5.0 time constant 5T =5RC 99.3% 0.7%
0.907v, 4Vdb)
e — -
&%Sg\édfv‘ """"""""""""""" T95% n 78% . 1290,
y B ad-mib el b R D 4 1 | | I
) 86% I i I |37%
Ve \ I i ' I
| } | ! I
63.2% ! I : ' !
Sl I AT S e SR e
S 50% /1 ! | ! ' :
> 0.503V4 - —-— 1 | 1 ! I !
S L | ] | ! I
== 1 i | | I I |
® Pl | | | ! I
3 1| i 1 1 : :
]
© 0.393V|-4 39%: : : : i I [63%
[ | t 1 ! l
b | 1 1 I I
L | i 0 I 1
I 1 | i I i
1 b 1 i ) 1 1
g | ] ! i I
Rl ! 1 ! t I
0 g ? + ‘ - : == >
0.5T : T 2T 3T 4T 5T Time, t
0.7T Time Constant, (T)
AVdb)
VQtnax) $ Sadadeuiadiadbadeadiaduatatinioad o ladinchn et balindoindnrlad all ok o B 2 D 3 S
o 0.607Vc|- - §00-7% -
2 1
< )
-1 I 149,7%
% 0.497V, --:
5 OrBOBVE | o e A L B e o 0 e ' e o T
|
0.135Vc \ 37%
0.049Ve ™ w —be o b o e
0.018V.
0.007ve Skzzt I+ Lt S MOy
0.002Ve™ " "o 57! 17 2T ar 4T 3 Time, t
0.7T Time Constant, (T)

LSS ¢

NS
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Qa2

A student used the following RC discharging circuit to calculate the RC time constant when the
switch is first closed. Capacitor is fully charged to 10 volts.

L R = 1MQ

o—A\NN—

V,=10V " C=15yF

Calculations

(i)

Ans.

(ii)

Ans.

(iii)
Ans.

(iv)

Ans.
(v)

Ans.

What value will be the voltage across the capacitor at 0.5 time the time constant during
discharging of capacitor? (2]
V=V, (eVr) .. (1)

= Ast=0.5RCandV,=10V (Given)

= Eq.1becomesV =V, (e5RYR) = 10( %) = 10(0.6065)

= V=606V

What value will be the voltage across the capacitor at 1 time constant? 1]
V=V, (e .. (1)

= Ast=1RCandV,=10V (given)

= Eq.1becomesV = V,(e™*Y*)=10(e™?)

= V=10(0.368)=3.68V

How long will it take for the capacitor to fully discharge? Use t =5 RC. [1]
t=5(1x10°%x15x10%=75s

Analyze the following graphs and identify which of the following curves represents charging and
discharging of the capacitor. [1]

?

B

P——— t

T
Curve — A shows charging and Curve — B shows discharging.
Referring to the figure above what can be said about the charging current as the time increases,
will it increase or decrease? 1)
it will decrease. As, the graph has a gradient or slope which tends to move away from y-axis.
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SCHOLARWORKSHEET — 01

A student used the following RC discharging circuit to calculate the RC time constant when the

Q.2
switch is first closed. Capacitor is fully charged to 3 volts.
D.C source
v=12y DL S
[y
(V)
o R=10kQ 2
I MAWA—— K
C=1000 microfarad
C=1000pF, R=10ka  and Vo=12V
(i) What value will be the charge on the capacitor after 1 time constant during charging? (2]
(ii) What value will be the voltage across the capacitor after 2 time constants
during discharging? : [1]
(iii)  What is the time constant in seconds? Use t = RC [1]
(iv)  What is this curve called? [1]
t \ ™ -
( )\ [ " i, B e
Q000 § ] ' \\\\}
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(v)

Is the slope increasing or decreasing for the curve A?

A

o] E

charge (c)

time (s)

v

)

charge (c)

4

h

0.368Q,

time (s)

v

(1]

CamScanner


https://v3.camscanner.com/user/download

Q.2 A student used the following RC dischargmgcnrcult to calculate the RC time constant when the‘
switch is first closed.

—

tuo R = 1MQ
V,=10V ——— C=15,F
e
(i) What is the value of maximum voltage on the capacitor? 1)
(i)  What value will be the P.D across capacitor after 3-time constants during discharging? [2]
(iii) What is the time constant in seconds? Use t = RC (1]

1
(iv)  Which process curve B depicts? i

?
O | e ?
Q
0.6320,
g A . B
1 &
g ’ g 0.388Q.
— 52 - " ::
time (s) ) unl° (s) “ /4 ?\‘) .QQ
A d I‘% & b
—-——""'M N "~
g —" m—T M '
B . il
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(v) Which graph shows faster charging? (1]

q]

(VN[0 1| N RN [—
q Large RC

A 4
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Experiment

I
i
f'

| W/ Investigate the relationship between current
| /)] passing through a tungsten filament lamp
| A\ | and the potential applied across it. i

A

#

Material Required (Apparatus)

e 12 volt battery * bulb (6V, 0.5A) * voltmeter
e high resistance rheostat e ammeter * connecting wires

Theoretical Base

« By Ohm's law, 'the magnitude of the current in metals is directly proportional to the applied
voltage as long as the temperature of the conductor is kept the same’'.

» Resistance of conductor can be calculated by R = V/I.

 In case of tungsten filament lamp, the Ohm's law is not valid because as the amount of current
passing through filament increases, the temperature of filament is also increases. And the
resistance of the filament changes.

e The graph between V and | is straight line in the start but becomes a curve in the end.

It shows that the resistance of filament remains constant in the beginning but increases at the
end. So that Ohm's law is not valid in this case.

Diagram and Graph
AL .
O—T®— ty .
T | ) e g
D
<| >
........ \ SO 2|~
VAAAAAAMAAAY A X,
— i — | V (volts) —
Procedure

1) Make the connections according to the circuit diagram. The Rheostat and ammeter are connected in

series, but the voltmeter is connected in parallel with the bulb
2) Adjust the sliding contact to apply a small voltage, so that the ammeter and voltmeter give small

initial readings. Note these readings.
3) Take the readings of ammeter and voltmeter in regular steps by changing the resistance of

rheostat. :
4) Complete the table. Plot a graph between V and |, which is not a straight line.

Observations & Calculations

Ammeter reading | Voltmeter | Voltage to current ratio

s

Q. ST 2 S &L

)
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Ql
Ans.

Q.2
Ans.

Q3
Ans.

Q.4

Ans.

Q.5

Ans.

Q.6
Ans.
Q.7
Ans.

Q.8
Ans,

Q.9
Ans.

Q10
Ans.

Vimz & Voitw,

Define Ohm’s law.

The current that flows thraugh metallic conductors is directly proportional to the voltage applied
provided all physical conditions and temperatures remain constant.

What is the formula of Ohm'’s law?

Ohm's law is given by the formula: V = IR
Where, | = current, V = voltage, and R = Resistance.

What is specific resistance?

The resistance offered per unit length and unit cross-sectional area is known as the specific
resistance.

What are the factors on which the heat energy produced in a conductor depends when a current
is passed through it?

The heat energy produced in a conductor is equal to Viti.e., it depends on the potential difference
V, the current / passing through it and time t for which the current is passed.

Which quantity gives the slope of |-V graph?
1
slope of I-V graph = Vi G=conductance

Slope =1V _ . - ductance

current (1)

voltage (V)
What is the unit of resistance?
The unit of the electrical resistance is Ohms. _
Does the resistance of conductor depend on the temperature?

Yes, the resistance .of conductor depends on the temperature. With rise in temperature,
amplitude of vibration of atoms increases, the number of collisions of electron with the atoms

increases, resistance increases therefore the current decreases.

What is electrical conductivity? ‘

It is the measure of the ability of the material to allow the electric current to pass through it.
Does the resistance depend on the dimensions of the conductor?

Yes, the resistance depends on the dimensions of the conductor. Resistance of conductor is
directly proportional to length of conductor and inversely proportional to area of cross-section.

What will happen to internal resistance of battery if we increase the temperature?
The internal resistance of the battery will decrease with increase in temperature.

CamScanner
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{714 SOLVED WORKS

R . N
Q.2 . Following is the diagram for tungsten filament experiment. Voltage is applied across the
filament and the readings of current as measured by ammeter are enlisted in the table beloy,

e~
A Q)
/ ‘ o/
o b
Calculations
: ; Resistance of Lam
5. No Voltmeter Reading 'V | Ammeter Reading I’ F Gl P
‘Ryag =) i sl () Fei s
1 Ot marn=0.4 1.25
2 ol 0.5 2
L35 1 i b 5 06+ i
4 2 0.7 2.85
DA SR V25 R L 0.8 3.12
6 3 0.9 3.33
() What can be said about the resistance of the filament? (1]

Ans. Theresistance of a filament lamp increases as the potential difference increases because
the filament becomes hot.

(ii) If graph between voltage and current is as depicted by above readings is given below.

A 7’
Y /

[(MA) —>

e X >
V (volts) ——»

Does this graph obey Ohm’s law? Give reasons. 1]

Ans. No, its doesn’t because tungsten is a non-ohmic device therefore the slope is not constant and
voltage-current no longer maintain proportionality.

(iii) In the circuit diagram in which combination the ammeter is connected, series or parallel and
why? [

Ans. Ammeter is always connected in series so that current reading is same as that of the device.

(iv) In this experiment enlist any two possible errors. [2]
Ans. (1) If connections are not properly made and are loose then readings may be wrong.
: (2) Connections of voltmeter and ammeter should be connected in proper combination of
parallel and series respectively.
(3) Least count of voltmeter and ammeter should be of smaller least count to get correct
readings.
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SCHOLAR WORKSHEET - 01

Q.2 A studenfi mvestlgates the relationship between current passing through a tungsten fi Iament
lamp and the potential applied across it. '

() Write down the apparatus needed for this investigation. : o : ‘['0‘1]'_
(ii) The student record reading of voltmeter and ammeter are given in table. Complete last column.
[01]
No.of | A oter Reading | Voltmeter Reading
i L MOEEE AT A0 '
2 0.23 . 03
S A0M2T ] L 5065 1
4 0.53 . 09
e P s U R P
6 0.71 = B

(iii) Tell which physical quantity is dependent va‘ri'able and which one is independ:ent'vvariébl.é. [o1]

(iv)  Plot the graph between current (1) and potential difference (V).-'. L . k. o2l

(v) Discuss the behavior of tungsten that can be deduced from the graph. . DR o [01)

;
-

i
\ \
\ -
o~
\-
&y
(7
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SCHOLAR [R{:7Jll WORKSHEET — 02

Q.2

A student investigates the relationship between current passing through a tungsten filanTenT
lamp and the potential applied across it. The student record reading of voltmeter and ammeter
are given in table.
No.of | A pter Reading 0 pter Read
Obs, ampere .
1 0 S Pk 0 i
2 0.33 04
3 0.47 08
q 0.59 12
5 0.70 R 1
6 0.79 20
(i) Complete the last column of the above table. (02)
(ii) What can be said about the resistance as the above-mentioned readings are considered? Is it
constant? [1]
(i)  Inwhich category filament bulb will fall. Ohmic or non Ohmic. Give answer on the basis of above
readings of the table. [1]
(iv)  Plot the graph between current (I) and potential (V). [02]
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Material Required (Apparatus)

e A semi-conductor diode ¢ milliammeter * voltmeter * rheostat
* key e Dbattery e connecting wires

Theoretical Base

» Semiconductors have small amounts of impurity atoms have been added to them.

The resistivity of semiconductors is intermediate between those of conductors and insulators.

A junction between p and n type of materials forms a semiconductor diode.

It is unidirectional device in the sense that it allows charge carriers to flow only in one direction.
If the positive terminal of a battery is connected with p-type and negative terminal with n-type of
diode then the semiconductor diode is called forward biased.

If the negative terminal of the battery is connected with p-type and positive terminal with n-type,
then the semiconductor diode is called reverse biased.

YyYvyvyy

v

Diagram and graph

@ ? Forward

region

Breakdown

voltage J
— Cv v 2 ; . > B
AT i Voitage (V)

|
—i |11

I

Reverse current
leakage

Forward voltage (V)

Reverse
region

Procedure

1) Make electrical connections according to the components as shown in the circuit diagram. For

forward characteristics connect the positive of the diode to the negative of ammeter.

2) Pluginthe key K1 and adjust the rheostat so that the voltmeter reads 0.1 volts. Close the key K2

and take the milli-ammeter reading.

3) Increase the applied voltage in steps of 0.1 volts interval and note both voltmeter and milli-

ammeter readings.

4) Reverse the connections of the diode for reverse characteristics. Take the readings as before at

least 2-volt interval up to 20 volts.

" 5) Plot a graph by taking voltage along X-axis and current along Y-axis. Use the same graph .for

forward and reverse characteristics,

/l/’/ ! ‘ “ ( 21\ , l- ' ()
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Q.1

Ans.

Q.2

Ans.

S
V" Ans.

Q.4
Ans,
Q5
Ans.
Q.6
Ans.

Ql7
Ans.

\/f;‘

S.

Forward Voltage | Forward Current (mA)

(V) A
0 0
0.2 0
0.4 +0°,
0

6

0.6
0.8
1 20

S|V |WIN| -

Sr.No. | Reverse Voltage (V) | Forward Current (pA)

1 0 ,- 0

2 5 2

3 by 0 e Dt LRl e B
4 15 10

5 20F Adiyna b e B0,
6 25 150

Vina & Voiee

What are semi-conductors?

The substances which have conductivities in between conductors and insulators, generally
ranging from 107 to 10~* mho m™ are called semiconductors. Germanium and silicon.

What is intrinsic semi-conductor?

The semi-conductor (germanium or silicon) in its extremely pure form is called intrinsic
semiconductor. ,

What is meant by doping?

The process of adding impurity (from 3rd or 5th group) to pure germanium or silicon is called doping.
What is extrinsic semi-conductor?

The doped semi-conducting material is called an extrinsic semi-conductor.

What is the number of atoms added as impurity in the intrinsic semiconductor?

The number of atoms added as impurity are in the ratio of 1 : 108

How does the resistivity of a conductor and a semi-conductor vary with temperature?

The resistivity of a conductor increases linearly with temperature while that of semi-conductor
decreases exponentially with temperature. The reverse is the case with their conductivity.

What is P-type substance?

When impurity from 3rd group e.g., aluminium gallium indium and boron etc.) is added to pure
semi-conductance, the resultant substance is called P-type substance.

What is N-type substance?

When impurity from 5th group e.g., arsenic, antimony or phosphorous etc.) is added to pure semi-
conductor the resultant substance is called N- type substance ot s
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Q.9
Ans.

Q.10
Ans.

Q.11
Ans.
Q.12
Ans.

Q.13
Ans.
Q.14
Ans.

Q.15
Ans.
Q.16
Ans.

Q.17
Ans.
Q.18
Ans.

Ans.

Q.20
Ans.

W

N/

A 1k R SR R LA

What do you mean by donor impurities.

When impurity from 5th group which donate free electrons to the crystal of germanium or silicon
are called donor impurities.

What do you mean by acceptor impurities?

The impurities (from 3rd group) which provide holes (can accept free electrons) to the crystal of
germanium or silicon are called acceptor impurities.

What is meant by unbiased junction?
When no external voltage is applied to a P-N junction, it is said to be un-biased.
What is potential barrier of PN-junction?

When the PN junction is formed, a potential difference is developed across the depletion region
which stops further diffusion of electrons into the p-region and is called a potential barrier,

What is the value of potential barrier for Ge and Si?
The value of potential barrier for Ge is 0.3 volt and for Si is 0.7 volt at room temperature.
Why does the conductivity of a semi-conductor increase with temperature?

As when the temperature is increased, then due to thermal agitation the bonds are broken and
we get more free electrons and holes. Therefore, conductivity of semiconductor increases with
rise in temperature.

What is effect of temperature on the potential barrier?
Potential barrier decreases with the rise of temperature at the rate of 2.5 mV per Kelvin.
What is depletion region or zone?

In semiconductor physics, the depletion region, also called depletion layer, depletion
zone, junction region or the space charge region, is small region around the P.N junction in which
free charge carriers are not present. Its thickness is of the order of 1 micron.

What is the use of P.N junction diode?

It is used as a rectifier (i.e. to convert AC to DC)

Which is more temperature resistant, silicon or germanium?

Germanium devices work up to 80°C, while silicon devices can work upto 200°C.
What is symbol of P.N junction?

The P-N junction is shown in the circuit as

When is a P.N Junction forward biased?

It is forward biased when P-type side is connected to +ve terminal and N-type side is connected
to —ve terminal of the battery.
Narraw depletion region

Holes 40 — o l - @ Frea alactron:
P-type A N-type
Y ™
(S ] ® ) 50 [t 5 () e Q
L o (9%e b
9 ) T
2 1 .
L TS T u&'{ - 9 Q@
— - e
Negative ion Positive ion
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Q.21
Ans.

Q.22
Ans.
Q.23

Ans.

Q.24
Ans.
Q.25
Ans.

Q.26
Ans.

Q.27
Ans.

When is a P.N junction reverse biased?

It is reverse biased when P-type side is connected to —ve terminal and N-type side is connected to
+ve terminal of the battery.

What is break down voltage of a diode?
It is the maximum voltage up to which a diode can withstand when it is reverse biased.
What is meant by forward resistance of a P.N junction?

. AVyp.
If forward bias voltage is increased by AV, the current increases by Al;. The ratio Xif is known
as forward resistance of the P.N junction, i.e. 7y = %f . The value of 7, is only a few ohms.

Is N-type substance electrically neutral?
Yes, as the doping does not add or subtract charges.
What is meant by reverse or leakage current?

Under reverse biased condition a very small current flows across the P.N junction due to the flow
of minority charge carriers. This current is known as reverse or leakage current.

Name two most commonly used diodes.

(i) Light emitting diode (LED) is used for displaying digits etc. in electronic devices.

(i) Photo diode is used for the detection of light.

What is an ideal semi-conductor diode?

An ideal semi-conductor diode behaves like a perfect conductor (zero resistance) when forward
biased and a perfect insulator when reverse biased.
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Q.2 (i) Following are the measured values of forward characteristics and reverse characteristics. Draw

the graphs in both cases. (3]
Ans.
1 0 0
2 0.1 0
3 0.2 % 0
q Oi 34 0
5 0.4 1
6 05 , .25
7 0.6 4.5
8 Oy A7
9 0.8 10

Forward Characteristics Curve for a Junction Diode

Forward Current
(I:mA)

10 T /
|
8 L

SDiLIicon /
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l >—0" I

0 01 02 03 04 05 06 07 08 09 10

Forward Voltage.
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Ans.

Ans.

Ans.

Reverse Characteristics Curve for a Junction Diode

Reverse Voltage
100 .80 60 40 20 0
:
T 10
/ |
! Reverse, 20
Reverse / : ke
i
Breakdown : e 120
Region / \ ’
| micro ampere
L 40
/ ]
|
: 50
1
‘Y
: 60
Reverse Current
Is the slope of the graph constant or variable? : [1]
Graph's slope is variable.
Why reverse current is small? [1]
Because reverse current is due to minority charge carriers.
Why initially the forward current is negligible? (1]

Potential barrier prevents the charges to flow.
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SCHOLAR WORKSHEET — 01

Q.2i. Following are the measured values of forward characteristics and reverse characteristics.

Draw the graphs in both cases. 3]
Forward Voltage (v) | Forward Current (mA)
1 0 0
Y A 0.4 0
3 0.8 2
4. 102 6
5 1.6 20
6 k204 50
Sr.No. | Reverse Voltage (V) | Reverse Current (uA)
1 0 0
3 20 2
L e 0 Y R |t i Sl
5 40 10
RG] R S 0B N e 60
ii. Does the resistance decrease in reverse biasing? i
iii. Why forward current is larger than reverse current? 1
iv.  Why reverse current Is saturated? 1

Al
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Q.2i.

iv.

>

SCHOLARWORKSI“-lEET ~02

While performing this experiment, what is the apparatus required for it. (1)
Draw circuit diagram of forward bias and reverse bias of PN-junction diode. [1+1)
Which charge carriers are responsible in forward current? (1]
Why reverse current is less than forward current? [1]
is diode an ohmic device? [1]
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Study of the variation of electric current wuth
Intensity of light using a photocell. = =

Exparlment ! /
4 45 ) ‘

) |

Material Required (Apparatus)

photo-electric cell, microammeter or sensitive galvanometer, battery, rheostat, Key, scale, electric bulb.
Theoretical Base

J

photocell is a device working on the principle of photoelectric effect for converting light energy into
electrical energy.

It consists of an anode and a photosensitive cathode, from which photoelectrons are emitted when light
falls on it.

According to inverse square law, 'the intensity of light from a point source varies inversely as the square

1
of the distance from the source, i.e., | o 3

1
Graph between photoelectric current or deflection “8” an “'&;" will be a straight line

Diagram and Graph

Light ejects
electrons

~ L Elecfrons attracted to
, and collected
here

Meter indicates
electron flow

Procedure

1) Set up the apparatus as shown inthe figure, All the components are in series. The bulb should be
selected and fixed in such a way that its light falls on the photo- cell.

2) Turn on the lamp. Adjust the suitable deflection in the galvanometer.

3) Note the deflection, in the galvanometer (or micro-ammeter) and the corresponding distance, d
of the photo-cell from the lamp. Change the distance d in regular steps and note the deflection in
the galvanometer.

(=

4) Draw a graph between & verses, It will be a straight line.
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Observations & Calculations

Intensity of iigh

Distance of the
bulb from cathode
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Vina & Vola

What is a photo cell?

Q.1

it is a device that converts light energy into electrical energy.

State inverse square law,

Ans.
Q.2

It states that the intensity of light is inversely proportional to the square of distance from the

source of light.

Ans.

Define intensity of light.

Q.3

The light energy falling normally per second per unit area is called intensity of light

What is S.I. unit of intensity?

Ans.

Q4
_Ans.

is watt m?
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Q.5
Ans.

Q.6
Ans.

Q.7
Ans.

Q.8
Ans.

Q.9
Ans.

Q.10
Ans.

Q.11
Ans.

Q.12
Ans.
Q.13
Ans.
Q.14
Ans.

Q.15
Ans.

Q.16
Ans

What is photon?

A photon is a discrete bundle of electromagnetic energy. A beam of light consists of a stream of
energy corpuscles. These corpuscles are called photons.

What is photoelectric effect?

When light of suitable frequency falls on a certain metal surface electrons are emitted. This
phenomenon is called photoelectric effect.

What are photoelectrons?

When light of suitable frequency falls on a certain metal surface electrons are emitted. These
electrons are called photoelectrons.

What is photoelectric current?
The current produced due to photoelectrons is called photoelectric current.
Upon what factors, the emission of photoelectrons from a metal surface depends?

The emission of photoelectrons from metal surface depends upon the following factors.
(i) Frequency of incidence light (ii) Nature of metal surface

What is maximum K.E of the photoelectrons?

The maximum K.E of photoelectrons is given by the relation.
K. E 4, of electron = el
or K. Enqx of electron = hf = hfy = hf— ¢,

Does the maximum K.E of photoelectrons depend upon intensity of light used?

No, maximum K.E of photoelectrons depends upon frequency of light used and nature of metal
surface.

Does photoelectric current depends upon the intensity of light?

Yes, photoelectric current is directly proportional to intensity of incident light.

What is the shape of graph between K. E ;.. of photoelectrons and frequency of incident light?
It is a straight line.

What is threshold frequency?

Threshold Frequency (fg): The minimum value of frequency of incident light, required to eject

electron from metal surface, is called threshold frequency. Threshold frequency varies from metal
to metal.

f, frequency,

»
.*
.o
-’
-
.’
-
Lo
e
-
.
-
-
-
*
-
.
-
-
-
-

Maximum kinetic energy, K.,
(@)

What is cut off wavelength in photoelectric effect?

The cutoff wavelength in the photoelectric effect is the maximum wavelength of light that can
still cause the ejection of electrons from a metal. If wavelength of light is longer than cutoff
wavelength, no photoemission occurs.

Does the threshold/critical frequency depends upon nature of metal surface?
—Yes, threshold frequency__pends upon the nature of metal surface.
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Q.17
Ans.

Q.18
Ans.

Q.19
Ans.
Q.20

Ans.

Q.21
Ans.
Q.22
Ans.

Q.23
Ans.

Q.24
Ans.
Q25
Ans.
Q.26
Ans.

~

What is stopping potential?

The value of reverse potential at which photoelectric current becomes zero is called s‘topping
potential.

Write down uses of photocell.

(i) Counting systems (i) Automatic door system
(iii) Automatic Street lighting  (iv) Security systems

What is the shape of graph between intensity of light and the photoelectric current?

The graph is a straight line as shown in the fig.

Why photoelectric effect can’t take place if the frequency of the radiation is less than thresholg
frequency?

It is because energy of photon is less than the work function and photon cannot eject electrop
from metal surface.

Is the phenomenon of photoelectric effect is instantaneous or not?
photoelectric effect is instantaneous phenomenon.
What is work function?

The minimum energy required to eject an electron from a certain metal surface is called work
function.

Current —

intensity —
Why ordinary light can cause photoelectric emission in alkali metals?

Ordinary light can cause photoelectric emission in alkali metals because they possess low work
function.

How does the energy of photoelectron vary with the intensity of light?
Energy of photoelectron is not affected by the variation in the intensity of light.
Write down Einstein’s famous equation of photoélectric effect.

(K.E)max of electron = hf — hfg= hf—¢p, Where ¢ is the work function.

Give characteristics of photon.

Characteristic of Photon:
(i) Phaton is a packet of energy.

h
(ii) The energy of photon is E = hf =Tc

(iii) Photon travel with speed of light in vacuum.,
(iv)  The rest mass of photon is zero.

E hf

(v) The dynamic mass of photonism =7 =
E hf h

(vi) The momentum of photon is P bty

(vii)  Photon is neutral.
(viii)  Photons are not deflected by electric and magnetic field.

N — ) 7 L ’ ’ ~
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Data Table Shows the Values of the Distance of Lamp from Photo Cell, Measured and the Deflection of
Galvanometer.

D WORKSHEET "

D D ) Photo "
1 40 1 6.25x 10~*
- 25 30 16x 10"
3 22.5 40 19.75% 10~*
4 20.5 50 23.8% 10~*
5 18.5 60 29.2x 107*

Q.2i) What will be the graphical analysis of this experiment?

Ans.  Graph will be a st

raight line '
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i) Which phenomenon is involved in this experiment?
Ans.  Photoelectric effect.
iii) What will be the units of intensity of light?
Ans.  Watt per square metre
iv) Can the light of any frequency will cause current to flow?

Ans, No, suitable frequency of light i.e. above threshold frequency of metal can eject electron.

v) What is the source of electrons in this case?
Ans, Cathode material

vi) If the light beam is interrupted by some obstacle, will current flow?

Ans.  No, current will not flow.

(1]

[l
(1]
l
(1]
1l
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Q.2i

e
il.

iv.

SCHOLAR WORKSHEET - 01

Write down the apparatus required in photo electric effect experiment. j]
Will the graph have a constant slope? 1[:]
What is the working principle of photocell? [1]
If the frequency of incident light is less than threshold frequency what will happen to

photoelectric current? [1]

What is the shape of graph between (K. E) 4, Of photoelectrons and frequency of incident
light? : (1]

5
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SCHOLAR WORKSHEET — 02

a2l write down the apparatus required to perform this experiment. [1]
i, What is the relation between the photoelectric current and intensity of light?
Explain with graph. (2]
iii. Why micro-Ammeter is connected in series? [1]
iv. If the frequency of incident light is greater than threshold frequency of metal what will happen
to photoelectric current? [1]
V. What is the effect on microammeter reading if the distance is increased between the source of
light and photocell?
i DN 14 - iR 2B | :
) & (& T X
YA CAN 2 00000

CamScanner


https://v3.camscanner.com/user/download

xperiment [ | W/ | Analyze the variation of resistance of

) thermlstor with temperature

Material Required (Apparatus)
* Thermistor unit * iron stand * multi-meter (ohms range)

e beaker * spirit lamp * thermometer
Theoretical Base
A thermistor is a temperature sensitive device.
The word thermistor is derived from 'thermal resistor'.

» Depending upon their composition the thermistor can have either a positive temperatuyy,
coefficient PTC (i.e., 'the fractional change in the resistance of a thermistor per degree centigrag
rise in temperature'). Their resistance increases with rise in temperature.

> Thermistor with negative temperature coefficient NTC. Their resistance decreases with risej
temperature.

Diagram and Graph

!

Rheostat

Heating arrangment

Plot for a Thermistor

RESISTANCE
(in Ohms)

TEMPERATURE

. P
PR > e
S

f_~ el HJ' 2 S N\
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—
procedure

1) Connect the apparatus according to circuit diagram as shown in the figure.

2) Fill the water in the beaker. Thermistor should be mounted above the base of the beaker, and as
well a thermometer in order to read measurements. |

3) Supply heat, mix the water in beaker well with a stirrer and note down the readings of

temperature on thermometer and current from milliammeter at different temperatures.

4) Complete all the columns of the table.

5) Plotgraph between resistance of thermistor and the temperature. The curve is not a straight line.
Find the slope of this curve

Observations

Applied voltage = 3V

No of | Ammeter Reading | Temperature | Resistance of R = V/I

26

40

115.4

+150

N
x

56

60

Hi76.

w v
ola

wia|wlN

100

80

w
o

Resistance

(ohm)
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Q1

Ans.

Q.2

Ans.

Q3

Ans.

Q4

Ans.

Q.5

Ans.

Q.6

Ans.

Q.7

Ans.

Q.8

Ans.

Q.8

Ans.

Viml. & Vn ice

What is a thermistor?

A thermistor is a heat sensitive resistor. Its resistance changes with change in temperature.
The word thermistor is derived from 'thermal resistor'.

What do you mean by temperature coefficient of resistance?

Temperature coefficient of resistance is the fractional change in resistance per Kelvin change i,
temperature.

Can a thermistor have positive temperature coefficient?

Yes, thermistors with positive temperature coefficient (PTC) are also available. Their resistance
increases with rise in temperature.

What are the two primary types of thermistors?

The two primary types of thermistors are negative temperature coefficient (NTC) thermistors and
positive temperature coefficient (PTC) thermistors.

What is the characteristic of an NTC thermistor?

An NTC thermistor decreases its resistance as the temperature increases.

At the heart of the NTC Thermistor is a polycrystalline semiconductor ceramic material with 3
spinel structure mainly composed of metal oxides such as manganese, nickel, cobalt, iron, and
copper. This type of thermistor is commonly used for temperature measurement and control.

What is the characteristic of a PTC thermistor?

A PTC thermistor increases its resistance as the temperature increases.
These are often used for circuit protection as they can limit current in response to increased

temperatures.
What factors can influence the accuracy of a thermistor?

Factors that can influence the accuracy of a thermistor include the precision of the thermistor's
resistance-temperature relationship, the stability of the thermistor over time, and the quality of

the thermistor’s construction.
Can thermistors be used for high-temperature applications?

Yes, special types of thermistors can be used for high-temperature applications, but the materials
used to construct the thermistor must be able to withstand these temperatures without degrading.

What are different shapes and symbols for thermistor?

Rod, disc and bead-shape.
y

— / s

4

Thermistor Symbol

i i]/'\
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Glass

Bead Type Thermistor Shapes

Q10 What are the uses of thermistor?

Ans. They are used for temperature control and measurements.
A thermistor with positive temperature co-efficient of resistance (PTC) generally used for fuse
purpose. '

» One of the properties of the (PTC) is that when excessively large current flows, they generate heat
and becomes highly resistive. Due to this property, they are used as overcurrent protection
devices.

» Positive temperature coefficient thermistor (PTC) used as heater in automobile industry to
provide additional heat inside cabin with diesel engine or to heat diesel in cold climatic condition
before engine injection.

NTC are used in Modern appliances, communication tools and accessories like mobile phones,
computers, LCD displays, CPUs, rechargeable batteries, and medical and patient monitoring
equipment.

P A thermistor with a negative temperature co-efficient (NTC) can be used to start an alarm when
temperature of winding of motors, transformers and generators increases.

» Refrigerators and freezers, as well as small appliances like hair dryers, curling irons, ovens,
toasters, thermostats, air conditioners and fire alarms also have NTCs for temperature control.

> A thermistor with a negative temperature co-efficient (NTC) is used to low-temperature
measurements of the order of 10 K.

/—?\ & d \ T [N l (
//,//_% 4 S ig!fllllﬁﬂ ‘Q =
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SOLVED WORKSHEET

Q.2i)
Ans.
iii)

Ans.

i)

(a)

Ans.

(b)

Which type of thermistor is suitable in this experiment? (1)
Any of the type can be used i.e. NTC or PTC

" How does the resistance of PTC thermistor vary? (1]
As temperature increases the resistance will increase for PTC thermistors.

Following are the values of temperature and resistance for a given voltage as measured for a

thermistor.

‘Temperature in °C | Resistance of thermistor kQ2

1 21 2.3
e ool 4.51
3 32 5.93
&; 38 6.7
5 43 1.77
61 i i pemarag hwena il 8.14
7 54 9.49
L 8Y e Chn o % 10597
What can be analysed about the type of thermistor used in this experiment on the basis of the
measured values? - ‘ [1]
As resistance is increasing with rise in temperature so it is the PTC thermistor.
will the graph have a constant slope as predicted by the above values? (1]
No, the slope will be variable. :
What is a possible source of error in this experiment? (1]
Personal error, impr_opér intervals to measure these values, poor calibration of instrument.
Is PTC thermistor an ohmic device? (1]

No, it’s a non-ohmic device. Because its resistance is not constant.

K\W} :/ ll / >/ : - \\‘\

CamScanner
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Ts—

Qi

(a)

(b)

iv.

SCHOLAR WORKSHEET — 01

What is the apparatus required to perform this experiment?

(1]

How does the resistance of thermistor vary with change in temperature?

(1

Following are the values of temperature and resistance for a given voltage as measured for a

thermistor.
Temperature in °C Temt:sit:re L Resistance of Thermistor k2
1 30 303 4.02
2 U e A0 ey 3T L | G A 20T 8
3 50 323 1.99
5 70 343 1.07
6 BSBOS R | e | S 0:821
7 90 363 0.63

What can be analysed about the type of thermistor used in this experiment on the basis of the

measured values? [1]
Draw a graph as pred'icted by the above values (not to the scale). 11
What is a possible source if heating in this experiment? (1]
Is thermistor an ohmic device? (1)

CamScanner


https://v3.camscanner.com/user/download

Q.2i.

iii.

(a)

iv.

SCHOLAR WORKSHEET - 02

Is thermistor an example of fixed resistor?

(b)|

How does the resistance of PTC thermistor vary?

Following are the values of voltages and currents as measured for a thermistor whose |

temperature co-efficient is positive.

0)e 0 - = .
1 20
2 | R S O R e [
3 40
A T 5 0 T M ¢
5 60
Draw graph between resistance and temperature of a thermistor, what can be analysed about
the slope of the graph? [2]
Give some uses of thermistors. 21
@ )\ | ‘g/ | ) 1 u? & @

CamScanner
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if)

i)

vi)

vii)

SOLUTIONWORKSHEET — 01

To measure the unknown resistance of a wire by slide wire bridge

The slide wire bridge was the only practical way to make resistance measurements for
years. It is a really good example of clever design where a circuit configuration overcomes

error.

Its working is based on the principle of Wheatstone bridge. When the bridge is balanced

r_R
Q - S
2R
Jy 7
Resistance Distanice from Distance Un-.known
No of from bafanein from . resistance
observations resistance length lg balancing x=ttg
box “R” - length I, b
units ohm cm cm ohm
C B o e 58 42 14
2 2 42 58 1.45
3 3 33 67 : 1.48
. 14+145+1.48
Resistance = 3 =1.44 Ohm

Radius of the wire =0.012cm=1.2X 10™* m
Length of the wire =20cm =0.20 m
Find resistivity of wire =n

_ _ X, 1.44x3.14x%(1.2x10™)
Specific resistance = p = Xmr= : 0.20 =3.2x107 ohmm
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i)
i)

iii)

)

vi)

SOLUTION WORKSHEET - 02

Balancing length on the scale is 55 cm

When slide wire bridge circuit is balanced then two terminals of galvanometer are at same
potential. Potential difference between the terminal of galvanometer is zero, so no current

flows through the galvanometer. The reading of the galvanometer in Wheatstone Bridge at
balance condition is zero.

)(=R‘L_1

The value of X is

When a current pass through the wire for long time, heating effect occurs i.e.
temperature of the wire gets increased due to which resistance of the wire get increased.

Resistance of one meter cube of substance called resistivity.

p="_

Unit of resistivity O m
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esistane of cell by using potentiomete '

EXP-2 Determine the internal
SOLUTION WORKSHEET - 01

i) E K,
= R ] ()
17 \ I
A# 3 B
‘E
F1 b oy G
o T e
K,
i) Use value of [; =290 cm
units ohm cm ohm
DA I B e [ B g pai ST 0007
2 2 279 0.078
RS IR N R 3 e L g3 TR v o MI074
iii) Emf of the cell = Intercept on V axis.
Internal resistance = slope of the line
B3
V.
(Terminal
voltage) ,
slope=r
AN
I (Current) >
iv) According to the question
E=I(R+Tr)
_E_
I-R+r
As graphicis | Vs R so,
' AN
E
—— AW—
A /Hyperbolic Curve
R T ) R
V) Internal resistance of a battery is not fixed, but it is independent of electrical load

connected with it. If a battery is fully charged, it offers a very low internal resistance. But,
as the battery discharges, the internal increases with age of battery.

O

CamScanner
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SOLUTION ‘(2) WORKSHEET - 02

L
al Lo
' R(L: )

72cm; 1, =60cm  and R=600Q

cofZ-1)

2Q

o =4

(]

=

L

o~

L

! I

-
1

1]

0 » Use highly conductive materials with increased surface area (e.g., copper, alumlmum ).
» Improve Electrolyte Conductivity

» Minimize the distance between electrodes and use high-quality separators for better ion
flow.

» Keep cells within the ideal temperature and voltage ranges to avoid degradatlon
» Apply precise manufacturing and improve conductivity.

ii) Vimemal = 0-05 X 12 = 0.6V
Vierminal = Vbanery = Vinternal
= 9-0.6=84V
- E = ésgio,hLSA
r= 7=55-06 Q

iv) » The potentiometer is preferred for measuring the internal resist‘ani:e" of a cell because it
allows for accurate EMF measurement without drawing current from the cell.

» It uses a zero-current method, ensuring no voltage drop due to internal resistance,

provides high precision, avoids heating effects, and enables direct calculation of internal

resistance.
v e —k (A is area of plates used in cell)
o of r « distance between electrodes of battery
[Intem::l: ;s:;t:::: L r oc concentration of electrolyte.

ro —,—% (r decreases with increase in temperature of electroly
r oc d (d is distance between plates)
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EXP-3 Determine "Emf" of a cell using

SOLUTION WORKSHEET - 01

Q.1
I H lﬂoﬂmla'hﬁhnmp one wavéey o W
+ 1 K R T Rheostat
A Potentiometer 4 m long wire 8
J Jokey
EMF of 1st cell
- iE‘\o
Two way key
()
K, ;\C \G)
galvanometer
+ | 1E; .
EMF of 2nd cell Fig.
i) Use values E= 3V
E,=1.5V
Blancing Length For Blancing Length For
No Of
: CellE CellE
Observation
’1 '2
units ' Faemt ' cm ohm
Sl R BN R [ N £ 20055 L 1.47
2 - 294 300 ' 1.47
A 3o ‘~ -r::%};. o ;: .-':304‘ ~Ed i -:.'.:‘2-.:,{ WRE roren B3I el = 1.466
MEAN VALUE OF E _517“‘;7—“4“ =147V
ii) Potentiometer measures the potential difference more accurately than a voltmeter,

because the potentiometer does not draw current from external circuit.

iii) The null point indicates that the voltage across the poténtiometer wire is equal to the
voltage of the unknown or reference emf being measured. When this happens, the circuit
is balanced, and no current flows through the galvanometer.

iv) Area of the cross-section of the meter bridge wire should be uniform because if we suppose
it is not having a uniform cross-section then the value of the resistance per unit length will
be having different values over a different length of Meter Bridge.

v) E,=22V
I
& t >
A B
\ AN

jockey uniform
4 resistanca wire

Formula V-( )t’

VA S |

( by \\
QL & €

CamScanner
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SOLUTION @WORKSHEET ~02

E A ly
B L
L=
i1
2.5
l, = 36(1—;5-):60 cm

al ‘

For emf of the cell, current 1 =0

Then T.P.D. = 6V (Maximum)

called emf of the cell so emf =6V

i For the purpose of measuring e.m.f accurately, no electric current should be taken from
the cell. In the case of a potentiometer, the readings are noted when the electric current
is zero. So the potentiometer measures the e.m.f correctly.

i) A secondary cell gives more electric current than a primary cell because a secondary cell
possesses a very low internal resistance.

M V=

V= (E) 18=27V

EXP-4 Determine the E.m.f. and internal re5|stance of ceII by plottlng

V against | graph '
SOLUTION WORKSHEET - 01

Q.1 Ifemfof the cell will be g, then from the Ohm’s law
(i) d e=IR+r1)
So formula of internal resistance will be
e-V

When battery and internal resistance connected to the variable resistor. Resistance R can
be adjusted to any value greater than or equal to zero. Which can help us to draw a graph

help in understanding relation b/w these quantities. It can also explain changing terminal
potential difference by changing resistance of circuit.
i) Soformula of internal resistance will be
e IR

|
_12- (2)(4)

T-Zohm

) e @ WA

R =)

CamScanner
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Resistance Voltmeter Ammeter
R reading reading
!
units ohm 1 Ampere volt ohm
1 T IS 13 | 300x 1073 3 3.6
2 a 1.5 290 x 1073 3 2.8
3 5 iR 1040 1 o 280 x 1073 3 2.14
4 6 1.15 260 x 10™3 3 1.69
5 7 240 x 1073 3 1.33

i)

Polential difference (V)

SOLUTION WORKSHEET - 02

Q.1i) The cellis connected to external Resistance R, the current I is flowing from its positive to
negative terminal. The internal resistance behaves as if it is in series to the cell. The total
resistance of the circuit becomes (R +r)
If emf of the cell will be &, then from the Ohm's law

e=IR+71)
Graph of Potential difference versus current
5.0
4.0
3.0
2.0
1.0 - fitted line
8 H_— cut the
< both axis
0 \;
0 1.0 2.0 3.0 4.0 5.0
Current (A)
if) From the y-axis the reading of emf is greater then 5.5 volt
F Y | N / i r‘:w‘:\\'
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Graph of Potential difference versus current

v)
A HH
. 0 1:-4::.«“ sssw HH 4
NG ] »
H-114-4 " 11 ‘HH: L b g »:
4]0 : +H _1,»:"‘ P .‘..‘.: i:. E
2 . j: TUNHHH H ,L; b 11t
) FHH § h@"\;‘ 4’1 1 t b HH
e V “d:‘iﬂ\ I -
2 3.0 HHH -
g ) bas R HH dLN | [ o
S . NG T ] %
.(_g BESRES 11 HATINT " 3 F
g 2.0 I N\‘t . _ET L
€ HHEHINC
HH HERGHHH R
1.0 i fitted line
N L — cutt the
T both axis
0 .
0 1.0 20 30 40 50
Current (A)
AV
r=—
Al
_43-35
25-1
r = 0.53 ohm
v) EMF Terminal potential difference
E.M.F isthe energy supplied to the | It is the work done in bringing the unit positive
unit charge by the cell. from positive to negative terminal with in the
E W circuit
= a W
AV=—"
q
It is the cause. It is the effect.
It is always present even though no | It becomes zero when no current is flowing
current is flowing through the | through the circuit.
circuit.
Generally, emf is greater than [ Generally terminal P.D is less than the emf of the
terminal P. D source
It remains constant. It does not remain constant.
It does not depend on circuit | Itdirectly dependson the resistance betweentwo
resistance points of measurement.
Py { ' oo QN
4 ff\ / ¥ . 3 q )
//,) ) AR (s " (L)Lj[rl) O l)
// /7 (\/j B »
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Q.1

iii)

rmine Resistance Of Voltme

" between R and 1/V.
SOLUTION WORKSHEET - 01

m R. B.
voltheter High Resistance Box
B
L e K
batt‘ery Key
Vv
Rh = Tg‘ — Rg
\%
Rh = l—— Rg
g
. 5 20
Putting values: Rh = 5100 100
Rh = 3900Q

It must have high resistance, more precise, high accuracy and high resolution.
V=IR=0.5x100=50V

N°_°f e Resistance, . Voltmeter reading’V
readings : ;
unit ohm volt y-1
P B | O e 3 T R 033
2 500 2.7 0.37
i3 1000 R B ety 0 LA 0416
4 1500 5] 0.476
Bex B0000 e e 8 e oy
6 2500 1.65 0.606
Q. L » %
WITE &R
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SOLUTION E?_Z_)HWORKSHEET ~02

1 B Noof .| ' Resistance ..
Q. readings |G TRHEER R R
2 1000 2.3
3 2000 1.8
q 3000 1.5
S 4000 1.3
EEEE! ,
i) Li_ SEESESBRERESE 1 SRR AN [82=11 ) I g
i i HHHEH : 2 g
HHHH H Riontaf Kk b bt '
Hit31a g 1] long|xtaxis - ;
HEHHHL T3 1H {aloral v xid 11l g - 2
T R | g8ss
ESECEEERERETES: EEEEEREs sREzEERE TR
gEE SRR R REH R
t e t *rj;*‘u ===
£ el ‘
- . £
: - “_.i 11~ a@mmomi THEHEE =
31313 oo I
jl B= —e -
SEEEsCS : 23
SR eegSEENEmd IsE - & 2
—"1 j
] b » mm = T -
R = 3400 ohm o 1000 2000 3000 4000
R (ohm)
ii) It is a low range voltmeter. A voltmeter can be changed to milli voltmeter by decreasing its

series resistance because milli voltmeter has comparatively low resistance with voltmeter.
i) No D.C. voltmeter can only be used in D.C. circuits.it cannot measure A.C voltage.

iv) Galvanometer can be converted into a voltmeter by connecting a suitable high
resistance in series with the galvanometer.
Resistance of voltmeter Ry =R, + Ry
Ry =100+100000
Ry = 100100 Q
R, R,=100 ohm

100000 ohm
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EXP-6 Determine the relation between current and capacitance, wheﬂ

d:fferent capacitors are used in AC circuit using different serles and’
28 parallel comblnatlons of capacitors. <

SOLUTION WORKSHEET - 01

Q.1 Capacity (F) 0.01 002 | 003 0.04 0.05 0.06
(i Current (A) 4 8 12 16 20 24
400 400 400 400 400 400%
i) current (A) | ‘
HEEEEE T T
13444 11111 SRRE ST o FEEEEE LR b F R LTRSS
111114 ] Sca > T »,} E 'LIE—» | E 3
HHEHH T Blohdixiaxis IMis g imaroitarag Tt
JEEBREEE 1 - —:’EF ongly axEls . l?f 'ET”,IEET‘?HE :gz: ;u ,J_ii
BEREREEE T 138 tb_ié EEREEEERE P TR
W HHE R R R Y EEE R P oo b
24 T : ’/
Atk
20 : T
] S ERBREy & + am
16 ! HE
12
8 =
4 :
& :

0 0.01 002 003 004 005 0.06
capacitance C (farad) ————

iii) Graph between current -capacitance is a straight line.
iv 24
) Slope of graph- ~=006" 400
Slope of graph is constant.
When capacitance increases then current increases.

v) —
X = 2nfC
1
L ¥ 21X C
~ 1
T 2x3.142x3185%x 1 x 10°®
f = S50Hz
( ) | %, \ : ALY
£} ( ‘lkl ki‘\, ‘\“ \ N \\\~\E1
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A

& /,

&

SOLUTION @WORKSHEET ~02

Capacity (farad) 0.001 0.002 0.003 0.004 0.005 0.006
Current (ampere) 0.5 1 1.5 2 2.5 3
1/C (AJF) 500 500 500 500 500 500
current (A)

1208 $25220208 8 L2R1E Y

1
11

I

e

S LS S,
5 yesevese:

be o
1 poas
i 3%
112 1

T

Poess 13233
1

e

IO

[323T] [STeaa20e] 13 EeRasasd IRSTenIT:
YRR} ESTEI T A E SR EANM] pRNsaaTy feseeraey
5o 1t ‘1*‘!fr‘ JeeeTuTY Y Fu i
i 13 : B 352582331 asssanssy saeusTaeT!

0 0.001 0.002 0.003 0.004 0.005 0.006
capacitance C (farad)——

3
b
1
8e!

NHT
19svew

Graph between current -capacitance is a straight line which shows that current increases
with increase in capacitance.

When capacitors are connected in series with voltage source then charge stored in the
capacitors is same and potential difference across different capacitors is different.

The circuit arrangement of electrical fan have one switch, one starting winding and one
running winding and stator, one capacitor serially connected with starting winding.

Switch Stator
‘>/ (Running Winding)

Capacitor
230V ‘%.’\D\_ .
A_C supply O \
Starting Winding Rotor

To create magnetic rotation in a fan, a capacitor is used. The capacitor is serially connected
to the starting winding, causing a phase difference in the current between the two
windings. This creates a magnetic flux, causing the fan's rotor to rotate.

SI unit of capacitance is farad.

coulomb
farad = ———

wnlt "
farad = — - 2
J/c J =
3
farad in terms of base unit = ‘1 »ié,“%.ﬂ
kg m’s?
Base unit of capacitance = kg’ m? s* A?

Dxmenslpns(of capac’nanc:'e-ﬁ [C]t - M'LT A%
| \ .4)

2 i R
/‘ i < OOC
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~ EXP-1 Determine time constant

(f: ] acltor through a resistor

al
i)

i)

i)
v

a2 (i)
ii)

iii)
iv

v)

soLUTION B WORKSHEET - 01

V=Vo(l=eV") .. (1)
= Ast=1RCandV,=12V (Given)
= Eq.1 becomes V=V, (1 -e ") =121 -e)
= V=12(0.632) = 7.58V
Q=CV=1000x 107 x 758 = 7658 x 10 C
V= V (E VR() (1)
= Ast=2RCand V, =12V (Given)
=5 Eq.1 becomes V =V, (e /") = 12 (e?) = 12( 0.135)
= V=16V

T=R C = 10x 103X1000x 10-5=105

The charging curve for a RC charging circuit is exponential

Slope decreasing and eventually becomes cofistant i.e. saturation
'y

A

Q,-."-a—a—————.‘

o

0.632q

A B

charge ()
charge (c)

0.368Q.

i 'Y . - >
e sl time (s)

SOLUTION WORKSHEET - 02

Maximum voltage is 7 V

V=VeeVRe (1)

= Ast=3RCandV,=7V (Given)

= Eq.1 becomes V = Vo (e3*/R) = 7 (e73) = 7(0.05)
= v=0.35V

t=5x10°x2x10%=0.015

Graph B shows the discharging of capacitor.

q

0.63q,

Large RC

SmalliRC

-AC—

t"

AC

Graph B shows faster charging of a capacitor because its time constant ic smaller.

o (e TS, S

4

CamScanner
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Q.1
(i)

iii)

v)

EX

P-2 Investigate the relationship bt\Neen current passing thro
tungsten filament lamp and the potential applied across it.

SOLUTION@WORKSHEET — 01

e 24 volt battery « bulb (18 V, 1A) e voltmeter
e high resistance rheostat = ammeter e connecting wires.

No. of | Ammeter Reading | Voltmeter Reading

/i e
%8 L

1 0 0
2 0.23 03 5
3 0.42 06 14.24
4 0.53 09 16.98
5 0.65 12 18.46
6 0.71 15 21.13
In a typical experiment, voltage is often the independent variable, and current is the
dependent variable.
g
= 1
@ ]
2 :
s :
0.8 i =
ST 5582 ia T
. 68 SHEEd e
0.4 i 14 HHHHATRIE T ; T I
- H AR R
o itEaise I e -
AT R R R
0 R G g e gL

_ ; : voltage (V) ——»
Tungsten filament is a non-ohmic device (v
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a1
(i)

SOLUTION Z@E WORKSHEET — 02

o . : . . o »
1 0 0
2 0.33 04 12.12
3 0.47 08 17
4 0.59 12 20.34
5 0.70 16 22.86
6 0.79 20 25.32

Resistance is variable and with rise in temperature, it increases.
It is a non-ohmic device because the resistance is not constant and increases with rise

in temperature.
HH 4.:L H__L“_ d HIH H B H }_ e
444444111 SEAEas ] sEsss c
g 11 T TS
€ : H
© nss
= =
= ]
(@) nas
0.8
0.6
0.4
0.2 HH T % 3
fii: SEafeasadidas HH
7 : ssisssassgasssniiys T
1/ A aas 1 i et
0 4 8 12 16 20 potential difference (V)
//‘y .  ovrmes oS | =
s & Ty, O
/VV \ ) ’ _\ 2\;’;’ O ~- ') ‘/1}/ =
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Draw characteristics or semiconau :
forward and reverse current resistances.

Q.2
(i)

't 1 )¢ Iegeet [eeRe s
(it ; i ?flg;fi:‘::f[fxft[r it
Current (mA) HIEH L TR g
i Diode forward bias ||
Hth tff;‘:‘.f.‘?HHfH'L” 3
s HAong x-axis 1M.B =
Hia ;Along v-axis IM.B =
R A BInRa Rn
60 [ L ] 1
T
o L
t it 1]1 L
. 444 + ‘l li hebe
50 il :1;:*-.: R
o s HHH T
: i HHEH e i
40 - :o . ?5.5 b b
1 } 33 s an 18aaa 9 (R4 81 ;
1 1 deuny 3R 0TS e 1SS Lo bttt
; F383red 130087,/ 0a1 Fdagess:
i il 333581 143327 3 E
] BEEal PRauatend 188222380 12000 [Seadtaannts
30 1051500581 1S3 SaTRsnd 430 AARE] 18303
28332883 83y 481
HilH HHH trett irr
N 1] » bpdoe + -4
dEH R B
20 4 .lL.A.. [ b4
4 v BREaEa " f- - e ‘F‘J f”t“ b
TR £32: seensey | i.l
10 A :
8 BRREY Aand 04
; 33283 T : sae=saay Fars
EEapY 253 :
n * T +
434L %4."‘: 88sd busvant + 294 inw
- 1
0 0.4 0.8 1.2 1.6 2
A=Y H H T
=-Voltage (\{gn 1 it !
RSt
1 SN A
I oU 40 30 2
I8 gs naYYS yyegss : 10 323
4t pa— Y,
Bpgpe" 7 n ey
-—
1 1
i Y
i 1
T 1 =
asenn au »-.:.
:
1 2|
Iy 4
- T
:
-3
!
:
T "
4
i
s . v
5 -
: =%
Current (micro ampere)
f : %
TR T O O
THTH 3
HDiode [reverse biasy T HHHEH T HHHH AT E FH b
11t 111 H HHH [ L
HigHH AR T HERE i

During reverse biasing of diode depletion layer width increases, hence resistance increases.

Resistance is smaller in forward biasing as compared to reverse biasing of diode;
therefore, forward bias current is larger than reverse bias current.

The reverse current saturates because it is limited due to small and constant number of
thermally generated minority charge carriers in the depletion region of the diode under
reverse bias conditions.
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SOLUTION @IWORKSHEET ~ 02

Q.2 A semi-conductor diode
i « milliammeter e voltmeter * rheostat
* key « battery * connecting wires
ii. The circuit arrangement for studying V-1 characteristics of a p-n junction diode in

forward bias is given below.
Voltmeter (V)

%,

N
VIl

4 n Millammeter
(mA)

Switeh

e J
/[

The circuit arrangement for studying V-I characteristics of a p-n junction diode in
reverse bias is given below.

Voltmeter (V)

) n " Y Milliammeter
(nA)
Switch

J
)
ji. Majority charge carriers are responsible for the current flow i.e. electrons in N-region
and holes in P-region during forward bias of PN-junction.
iv. Reverse current flows due to minority charge carriers and resistance of diode is very high
(mega ohm) during reverse bias. Forward bias current flows due to majority charge carriers
and resistance is low. Therefore, reverse current is very small than forward current.

V. Diode is a non-ohmic device because its resistance is not constant and graph between |-
Vis not a straight line.

\ \

—t
p
o
S
“\-‘,
(.
O
—

.
4

CamScanner
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i|:¥‘.

.
1.
see
.

iv.

iv.

v,

EXP-4 Study of the variation of electrlc current wuth intenS|ty

using a photocell

SOLUTION WORKSHEET - 01

Photo-electric cell, sensitive ammeter or galvanometer, battery, rheostat,
key, electric bulb and meter rod

Yes, the slope will be constant as the graph is a straight line

The working principle of photocell is the photoelectric effect.
Y

4

1" ——s

If the frequency of incident light is less than threshold frequency then
photoelectric effect will not take place. Photoelectric current will be zero.
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SOLUTION WORKSHEET - 02

e Photo-electriccell e sensitive galvanometer * battery * rheostat
« key e electric bulb
Photoelectric current is directly proportional to intensity of light. It increases with

increase in intensity of light.

Current —

‘ intensity —

As the same current flows in series circuit therefore micro-Ammeter is connected in
series with photocell for accurate measurement of photoelectric current.

If frequency of light is greater than threshold frequency but number of photons falling
on the photocell is same then photoelectric current remains same, The extra energy is
taken up by electrons as kinetic energy.

If the distance between the source of light and photocell is increases, the intensity of
light decreases and the microammeter reading will decrease because photoelectric
current decreases.
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SOLUTION WORKSHEET - 01

Q.2 (1) Thermistor (2) battery (3) key (4) Rheostat

i (5) Voltmeter (6) Milli-ammeter (7) Thermometer (8)Connecting wires
(9) Heating arrangement

ii. Resistance increases for thermistor with rise in temperature which have positive

temperature co-efficient (PTC) .
And resistance decreases for thermistor with rise in temperature which have negative

temperature coefficient (NTC).

iii. (a) Thermistor have NTC because resistance decreases as temperature increases.
(b)
A Plot for a Thermistor
RESISTANCE
(in Ohms)
TEMPERATURE
iv. Burner can be used for heating purposes.
V. No, it’s resistance varies with temperature, so it is non- ohmic device.
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SOLUTION WORKSHEET - 02

No, it’s a non-ohmic device, so resistance Is not constant Because its resistance changes
with rise in temperature.

The resistance of PTC thermistor increases with increases in temperature.

(a)
Resistance .
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Slope is variable as it's a non-ohmic device.

They are used for temperature control and measurements.

A thermistor with positive temperature co-efficient of resistance (PTC) generally used
for fuse purpose.

» asovercurrent protection devices.

» used as heater in automobile industry to provide additional heat inside cabin
with diesel engine to heat diesel in cold climatic condition before engine
injection.

» NTC are used in Modern appliances, communication tools and accessories like
mobile phones, computers, LCD displays, CPUs, rechargeable batteries, and
medical and patient monitoring equipment.

P Athermistor with a negative temperature co-efficient (NTC) can be used to start
an alarm when temperature of winding of motors, transformers and generators
increases,

P Refrigerators and freezers, as well as small appliances like hair dryers, curling
irons, ovens, toasters, thermostats, air conditioners and fire alarms also have
NTCs for temperature cantrol.

» A thermistor with a negative temperature co-efficient (NTC) is used to low-
temperature measurements of the order of 10 K.
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