
 

Phys 380, Spring 2014                               Problem Set #1                          Due Tues, Jan 21 

 

 

General instructions: 

Use words to explain your solutions as you go, making sure to state explicitly each principle you 

are applying (e.g. KVL, parallel combination, Ohm’s rule, etc.).  Copy schematics into your 

solutions, making them large enough to see and label clearly.  Don’t substitute numbers until the 

final step (i.e. solve algebraically first).  Always ask yourself if your answers make sense – i.e, 

are these the sorts of values you’d measure in lab for voltages, currents, and resistances?  They 

may not be, in some cases, but those cases will be rare.  Wherever possible, check your answers 

using MultiSim. 

 

I will not repeat these instructions on each homework handout, but you are  

responsible for following them throughout the course, nonetheless! 

 

 

 

1. Use the definition of RMS (the square root of the mean value of the square of the voltage or 

current) to derive the relationship between Vpp, Vo, and Vrms for a sinusoidal voltage signal 

labeled as shown below.  In particular, show using an integral that Vrms = Vo/√2.  The mean of a 

periodic function can be found by taking the integral of the function over one period (0 to 2π if 

you integrate with respect to dθ, 0 to T if you integrate with respect to dt). 

 
 

 

2. The circuit shown below is called a voltage divider. You will frequently need to recognize and 

analyze this basic arrangement of elements within other, more complicated circuits.  Use KVL 

and Ohm’s law to remind yourself into what ratio the resistors divide the input potential 

difference.  Specifically, find V1 and V2 in terms of Vin, R1, and R2 and then give a couple of 

numerical examples using Vin = 10 V to demonstrate how easy it is to glance at this circuit 

arrangement and tell how much of that 10 V will appear across each resistor. 

 



 

3. A particular car battery shows a potential drop of 12.8 V between its terminals when it is 

under no load (i.e. when it is measured by a device with infinite input impedance).  Its terminal 

voltage drops to 11.0 V when the starter motor, drawing 90 amps of current, is being turned over.  

Find the internal resistance Rb of the battery, as depicted in the schematic below, as well as the 

effective resistance of the starter motor, Rm, across the battery terminals.  (Hint: Draw the circuit 

as a voltage divider and label all the quantities you have been given.) 

 
 

 

 

4. Figures a) and b) below show two ways of measuring the potential drop across and the current 

through resistor R.  If our meters were ideal (infinite input impedance for our voltmeter, 

vanishingly small input impedance for our ammeter), the results would match.  Imagining 

instead a voltmeter with an input impedance of 20 kΩ and an ammeter with an input impedance 

of 100 Ω, calculate the voltage and current measurements such meters would make for Vo = 12 V, 

R = 4.7 kΩ in each of the two cases.  (Hint: Draw a real voltmeter as an ideal voltmeter 

measuring across its input impedance Rv.  Draw a real ammeter as an ideal ammeter measuring 

the current through its input impedance Ra.) 

 
 

 

5. For the circuit below, given Vo = 6 V, R1 = 100 Ω, R2 = 220 Ω, and R3 = 330 Ω, find the 

potential difference across the output terminals, ΔVAB, and the current through each branch, I1, I2, 

I3.  Remember to solve algebraically first and then substitute numbers (though I recommend 

using a “stand in” such as Rp for the parallel combination of two resistors, rather than repeatedly 

writing the full algebraic expression for it in subsequent parts of your solution!). 

 
 

 

 


