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2.1 Flow. A wire of radius 1 mm contains 2 x 10** electrons/cm’. The electrons are moving from
right to left at an average velocity of 20 cm per second. A reference plane is perpendicular to the
wire.

a) Find the number of electrons per second passing through the reference plane.

b) Find the current from left to right.

c) How long does it take for 1 Coulomb of charge to pass through the reference plane?

2.2 Kirchhoff’s Current Law (KCL). The circuit shown in Figure P2.2 shows currents through
branches with assigned directions.

a) Apply KCL at node A to get a relationship between currents I; through L,.

b) Apply KCL at node B to get a relationship between currents I; through Is.

c) Place a bag around elements 3 and 4 that also encloses both node A and B in
the bag and then apply KCL to the bag.

d) Show that the equation found in c) can be found by combining the equations
found in a) and b).

2.3 Kirchhoff’s Voltage law. Suppose that you are walking through the circuit
shown in Figure P2.3 and experience the potential changes across the elements

along your path. V; =6V, V,=3V, V;=-1V, V5= 1V, V4= 5V. A v op vl
a) Find the potential increase if you walk from node E to node C via elements 1 to 3. 21— {31

b) Find the potential increase if you walk from node E to node C via elements 5 to 6. v: n

c¢) Use KVL around the closed loop (window) defined by nodes A, B,Dand E  + - JAZR

to find Vp. v, [1] o 5]

d) Use KVL around the closed loop (window) defined by nodes D, B and C. Vg E

e) Combine the algebraic loop equations from d) from c) to eliminate Vpp and show B

that the result is KVL around the closed loop defined by nodes E, A, B, C, D. =E

2.4 Resistor network currents and power. A resistor network is shown in Figure P2.4.
a) Fi-nd the value of the resistor R;. In=1 mA, Vs = 22V, Vg = 1.2V, R, = 2kQ Fig. P2.3
b) Find the current through R..

c¢) Use KCL at node B to find the current through R; and the value of Rj.

d) Use the current into the network and the voltage Vsc to find the power flowing into the

network.

e) Compute I°R for each resistor, add them and compare to d).

2.5 1 vs.V model for a resistor network. Again use the circuit in Figure P2.4 with the values for

R1 and R3 found in Problem 2.4. For this problem the input current is allowed to take on values

from —1mA to +1mA and the voltages V, and Vy then adjust themselves. In

a) Plot the input current versus voltage on R;. —» A

b) Plot the input current versus voltage V.

c¢) Plot the input current versus voltage V4 by combining points from a) and b).
d) Find the slope of curve ¢). Then compare the inverse of this slope with the resistance found by
combining R, and R; in parallel and then adding R, in series.

Fig. P2.4



