8. Electrical and electronic principles 
Worksheet 6: Kirchhoff’s laws (tutor)
For the following circuit, calculate the current from each battery. 
-15.9A and 18.14A 

30v
0.2Ω
35v
0.1Ω
15Ω
I1
I2

I1 from the 30V battery
I2 from the 35V batteryEQ2
EQ1

Therefore I1 + I2 flowing through the 15Ω
resistor

Considering the left-hand loop and deriving the equation 
In a clockwise route:

EQ1 30 = 15(I1 + I2) + 0.2I1, therefore 30 = 15.2I1 + 15I2	EQ1

Using the same method for EQ2 deriving in an anticlockwise direction:

EQ2 35 = 15(I1 + I2) + 0.1I2, therefore 35 = 15I1 + 15.1I2	EQ2

Solve the simultaneous equation:

I1 = -15.9A, I2 = 18.14A


For the circuit shown, which two of the following are true (hint: work out the currents first)?I2


20v
0.2Ω
18v
0.1Ω
10Ω
I1

a. The 20V battery is being charged
b. The 20V battery is being discharged
c. The 18V battery is being charged
d. The 18V battery is being discharged



EQ1 20 = 10(I1+I2) + 0.2I1, giving 20 = 10.2I1 +10I2
EQ2 8 = 10(I1+I2) + 0.1I2, giving 18 = 10I1 + 10.1I2
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Solving the equations:
I1 = 7.28A and I2 = -5.43A
This means the 20V battery is discharging and the 18V battery is charging (b and c).
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