A heating coil has a resistance of 10 QQ and operates on
120 V. The coil is immersed in a container holding 2 L of
water which has an initial temperature of 20 °C. The specific
heat capacity of water is 4180 J/kgK.
a) How long does it take the coil to bring the water to
100 °C?
b) At $0.11 per kWh, how much does it cost to heat the
container of water?



Each of the following circuits is conducted of identical
resistors. For each circuit, compare the power output of each
resistor (e.g. P1 = 3P2
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A circuit consists of an ideal battery of emf £ and four
identical resistors, each of resistance R. R,

a) Derive an expression for the current M
/1 in resistor R1.

b) Derive an expression for the current _|
I3 in resistor Rs. T R2§

c) Derive an expression for the total
power dissipated in the circuit.

When the ideal battery is connected in R,

the original circuit, the total power
dissipated in the circuit is Poriginal. The
ideal battery is now replaced with a
non ideal battery of emf £ and internal
resistance r. The total power L———T—J

______

dissipated in the new circuit IS Prew-

d) Is Pnw greater than, less than, or equal to Priginal-

_ Prew> Poriginal _ Pren < Poriginal _ Prew= Poriginal

Explain.
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Each of the following circuits is conducted of identical
resistors. For each circuit, compare the power output of each
resistor (e.q. P1 = 3P»).
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A circuit consists of an ideal battery of emf € and four
identical resistors, each of resistance R. R,
a) Derive an expression for the current MV

/1 in resistor R1. R3§
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c) Derive an expression for the total power dissipated in the
circuit.
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When the ideal battery is connected in R,

the original circuit, the total power Wy
dissipated in the circuit is Porigina. The | R;S
ideal battery is now replaced witha | 3 | RS
nonideal battery of emf £ and internal o= R4§
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dissipated in the new circuit IS Prew-

d) Is Pnw greater than, less than, or equal to Priginal-
_ Prew> Poriginal l Prew < Poriginal _ Prew= Poriginal
Explain.
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