Short circuit worksheet solutions

Qlai V,, =0.20x0.050=0.010V
Qlaii V,, =0.20x0.050=0.010V

QIb Voltage drop due to internal resistance of the battery=0.20x0.10=0.02 V
.V =12.0-0.010-0.010-0.02=11.96 V

Qlc V,, =0V
60 A

Qld 1= emf _ 12.0 _12.0 _
R, 0.050+0.050+0.10 0.20

Qle Voltage drop due to internal resistance of the battery=60x0.10=6.0V
oV =120-6.0=6.0V

Q2a V,=V,=240V,V, =V, =V, =V, =V, =V, =V, =V, =0V
Q2b V,, =240V, V,, =0V, V,, =240V, V,, =240V, V,, =0V
Q2 V,=V,=V, =V, =V, =240V, V, =V, =V, =V, =V, =0V
Q2d V,, =240V, V,, =0V, V,, =0V, V,, =240V, V,, =0V

Q2e It means a ‘zero’-resistance alternative path for current to flow between points Y and D instead of through
light L,. This can be caused by Y and D coming in contact, or a ‘zero’-resistance wire connecting Y and D.

Q2f After the fuse is blown, V, =V, =V, =V, =V, =V, =V, =V, =V, =V, =0.

2 2 2 2
Qa R=12-360, R =12 -720, =12 1440, R, =1Z - 28380
40 20 710 5

Qb 1,=1,=—Yac - 1873 54y R =2x36=3.0V,V,= LR =2x144=12V
R +R, 3.6+144 6 6 T 6

Qe I=1,=—Ye - 1873 _ 5\ v R =3x72-30V,V,=I,R, =x288=12V
R +R, 72+288 12 12 12

~.both L3 and L4 operate at maximum power, P, =10W, P, =5W

ForL;, =V, = 3.0><% =25W, forL,, P,=V,I, = 3.0x% =125W

.. L is the brightest.

Q3d V,=18-12=6V, V, =18—-12=6V, ... points B and Y are at the same potential, and a short between B
and Y does not affect the circuit. Hence L, L,, L3 and L, remain alight.

Q3e V,- =0V and L3 goes off. ..V,, =18 =3=15V, which is higher than the 12V-rating of L;. This causes the
filament to blow and L; goes off. L, and L4 are not affected by the short.

Q3f V,, =V,, =0V and L, goes off. ..V,, =18 =3 =15V, which is higher than the 12V-rating of L4. This
causes the filament to blow and L4 goes off. L; and L are not affected by the short.
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