Advance Analytical Chemistry 

Problem Set 1 

1.  It was desired to assemble the voltage divider shown below.  Two of each of the following resistors are available:  50, 100 and 200 Ω.  

a) Describe a suitable combination of the resistors that would give the indicated voltages. R1 = 50(, R2 = 200(  ; R3 = 250 (
b) What would be the IR drop across R3? 0.020 A
c)   What power is dissipated by the circuit? 0.20 W
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2.  Assume that for a similar circuit, R1 = 200, R2 = 500 and R3 = 1000Ω, 
     and Va = 15 V.  

a) Calculate V2.  4.4 V
b) What is the power loss through R2?  0.039 W
c) What is the fraction of the power loss for the whole circuit through R2? 30%
3.  For the same circuit, R1 = 1kΩ, R2 = 2.5 kΩ   and R3 = 4 kΩ , and  Va = 12 V.  A voltmeter is placed across contacts 2 and 4, calculate the relative error in measuring the resultant voltage if the internal resistance of the meter is a) 5 kΩ  -15% 
50 kΩ  -1.7%
and 500 kΩ  -1.7%
[image: image2.emf]4.  For the following circuit, calculate

a) the potential difference across each resistor 


R1 = 1.21 V
R2 = 1.73  V

R3 = 1.73 V

R4 = 12.1 V

b) the magnitude of the currents shown
I1 = I5 = 1.21 X 10-2 A
I2 = 3.5 X 10-3 A
I3 = I4 = 8.6 X 10-3 A
c) the potential difference between points 3 and 4. 13.83 V
5.  For the circuit given below

a) calculate the current drawn from the source 8.0 X 10-3 A
b) the potential difference across RA 8 V
c) the potential difference across RD  5.32V
d) the potential difference between points 5 and 4 16 V
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6.  The current in a circuit is measured by measuring the potential difference across a precision resistor in series with the circuit.

a) What should the resistance of that resistor be if  1.00 V is to correspond to 50 uA? 20K(
b) What should the internal resistance of the measuring device be if the error in the current measurement is to be less than 1.0 %? 2 M(
7.   A 24-volt DC potential was applied across a resistor and capacitor in series. Calculate the current after 0.00, 0.01, 0.10, 1.00 and 10.00 seconds if the resistor was 10 MΩ and the capacitor was 0.02 μF.  uA= 2.4, 2.28, 1.46, 1.62 x 10-2, 4.62 X 10-28
8.  How long would it take to charge a 0.015 μF capacitor to 1% of its full charge through a resistance of 10MΩ  , 1MΩ  , and 1kΩ ? 0.69, 0.069, 6.9 X 10-5
Calculate the time constants for these three RC circuits. 0.15 sec, 0.015 sec, 1.5X10-5 sec
9. [image: image4.emf]For the circuit below, calculate the total resistance and the current flowing through each of the resistors.

R1 = 0.0297 A
R2 = 0.0593 A
R3 = 0.089 A
RT = 120 (
10. [image: image5.emf]A real battery behaves like a voltage source and a series resistance as indicated in the circuit below.  An old 1.5 V dry cell, when connected to a wire of insignificant resistance, provides only 5 mA of current.  What is the internal resistance of the battery?  300 (
11. The circuit below represents the circuit for a photomultiplier tube.  The voltage applied is 900 V and R = 100 k(.  
a) What is the current flow through the system 9.0 X 10-4 A
b) What is the voltage between 1 and 2, 5 and 6, 0 and 4? 90 V and 90 V
c) If  R = 10k  what would be the voltage between these same points? 360 V
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