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D.C. Circuits
) ( )

RECAP: What is Series and Parallel Circuits?

17.2 Electromotive Force

and Potential Difference

Arrangement of Cells

Series arrangement —

15V 15V When cells are arranged in series,
- the resultant e.m.f. is the sum of
all the e.m.f.s of the cells.

Parallel arrangement

1.5V
+ ] -
|= When cells are arranged in parallel,
S - the resultant e.m.f. is equal to that
,,1"5 v of a single cell.
li
1. Series circuit 2. Parallel circuit
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Series Circuits
In a series circuit,
e the components are connected one after another in a single loop;

e there is only one path through which electric current can flow.

https://lwww.remnote.com/w/63c4983acdbac42fbe812c31/DC-Circuits-iF21pXVd3xI06cokl 1/8



2/22/25, 10:38 AM D.C. Circuits

If a resistor is added to the circuit, the current will decrease as a resistor
resists.

The ammeter will not affect the circuit, it only measures the current in
Ampere (A), hence, they will give the same current reading.

In a series circuit, the current will be the same.

In a series circuit, the effective resistance is always greater than the largest
of the individual resistances.

Ohm's law

V =1IR

Where:
e V = \Voltage
e | = Current

e R = Resistance (Q)

Potential Difference in a Series Circuit

18.1 Series Circuits

W %\
In a series circuit, &’
+ the current at every point is the same; |

» the sum of the potential difference across

each component is equal to the potential R\
difference across the whole circuit. \
:\8

V.=V, +Vo+V;+ ... +V, B
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¢ S| Unit of e.m.f and voltage is Volt (V)

RECAP: Resistance of different apparatuses

Voltmeter —> Infinite resistance

Ammeter —> Very negligible resistance that we assume it to be zero

in an ideal situation, the potential difference across the whole circuit is
equal to the e.m.f. of the electrical source. (This is based on the Principle of
Conservation of Energy; chemical potential energy from the source is
converted to heat in the two resistors.)

In reality, the e.m.f. of the electrical source is not equal to the p.d. across
the whole circuit. The p.d. across the circuit will be lower than the e.m.f. of
the electrical source. This is because the electrical source has internal
resistance.

Example question

r1 =1ohm

r2 =5 ohms
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r3 =10 ohms
r4 = 2 ohms
Total resistance = 18 ohms

Resistor with the most resistance = 10

(Add table here)

Parallel Circuits

18.2 Parallel Circuits -
A\

) ] . \ W K
Current in a Parallel Circuit LAY

In a parallel circuit, there is more than one path “Xx‘ﬂ“
through which electric current can flow.

« The current flowing from the
cell splits at junction x and o\
recombines at junction y. A\

* The ammeter reading on A AN
is equal to the sum of the \3
readings on ammeters A, ‘V
and A,. R

V=IR

V (Potential Difference) between points X and Y is constant

I1is passing through R1 and 12 is passing through R2, which depends on the

resistance
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Point A and B only have Ve between them

The potential difference between point C and D is the same, which is Ve

Point D and Point H also have Ve between them

Point G and Point D's Potential Difference can also be considered as Ve

18.2 Parallel Circuits

In a parallel circuit,

« the sum of individual currents in each of the
branches is equal to the main current.

IS=I1 +IZ +I3+ 000 +In
+ the potential difference across each branch

is equal to the potential difference across
the whole circuit.

le = Ve /Re
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IT=V1/R1
Ve/Re=V1/R1+V2/R2+V3/R3..+Vn/Rn

18.2 Parallel Circuits

Resistance in a Parallel Circuit
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Effective resistance is always than the smallest resistance.

18.2 Parallel Circuits

Worked Example

The circuit shows a 10 Q resistor and a ||
20 Q resistor connected in parallel to a

6 V cell of negligible internal resistance.

Calculate the currents /,, I, and I;. 100

’ 200
Solution

Since the resistors are arranged in parallel, the p.d. across
each resistoris 6 V.

Therefore,

%
]1=10_Q=0.6A 13=[1+[2

y =06A+0.3A
h=55g =03A =0.9A

The relationship between I1, 12 and 13 is that 11 =13 + |12
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