
Physics 2145 Homework#6: Current. Resistance. Ohm’s Law 

1. A nichrome wire is 50 cm long. The resistivity of nichrome is 1.5×10-6 Ωm. The potential 

difference between the ends is 4.0V, and a current of 2A is flowing through the wire. 

a) Calculate the resistance of the wire. 

b) Calculate the diameter of the wire’s circular cross section. 

c) Calculate the power dissipated in the wire. 

 

2. A copper wire of diameter 1.0mm and length 20cm carries a current of 3.0A. Calculate the 

potential difference between the ends of the wire. 

 

3. A potassium ion channel in a cell membrane is filled with intracellular fluid. Ions of charge e 

flow through the channel at a rate of 1.0×107 ions/second. The potential difference across the 

channel is 70mV. The channel has the shape of a cylinder with a diameter of 0.30nm and a 

length of 5.0nm. Calculate… 

a) … the current through the channel. 

b) … the resistance of the ion channel. 

c) … the resistivity of the intracellular fluid. 

d) … the electric field in the channel. 

d) … the power dissipated in the channel. 

 

4. a) A wire has a resistance of 2Ω. What will the wire’s resistance be if it is stretched to twice its 

original length without changing its volume? 

b) Two wires are made of the same material. Wire 1 has twice the length and twice the diameter 

of wire 2. What is the ratio of their resistivities ρ1/ ρ2 and of their resistances R1/R2? 

 

5. Find three household appliances in your home (for example hair dryer, microwave, heater, 

coffee maker). Look up the power rating on their label, i.e. how many Watts the appliance uses. 

a) Calculate the current when the appliance is operated at 120V. (If the label lists the current but 

not the power, calculate the power instead.) 

b) Calculate the resistance. 

 

 


