
Application of Physics II for 

Final Exam 



Four resistors are connected as shown in Figure. 

(A)Find the equivalent resistance between points a and c. 

(B)What is the current in each resistor if a potential difference of 42 V is 

maintained between a and c? 

Question 1 



Question 2 

Three resistors are connected in parallel as shown in Figure. A potential 

difference of 18.0 V is maintained between points a and b. 

(A) Calculate the equivalent resistance of the circuit. 

(B) Find the current in each resistor. 



A single-loop circuit contains two resistors and two batteries as shown in 

Figure. (Neglect the internal resistances of the batteries.)  

a) Find the current in the circuit. 

b) What is the power, spended in each resistors. 

Question 3 



Question 4 

Find the currents I1, I2, and I3 

in the circuit shown in Figure. 



Question 5 

Under steady-state conditions, find the  

unknown currents I1, I2, and I3 in  

the multiloop circuit shown in Figure. 

 What is the charge on the capacitor? 



SECOND WEEK 



Question 1 

A parallel-plate capacitor has plates of dimensions 2.0 cm by 3.0 cm separated 

by a 1.0-mm thickness of paper. 

(A) Find its capacitance. (k=3.7 for paper ) 

(B) What is the maximum charge that can be placed on the capacitor? (dielectric 

strength of paper 16x106 V/m.) 



Solution 1 



Solution 1 



Question 2 

An isolated charged conducting sphere of radius 12.0 cm creates an electric field 

of 4.90x104 N/C at a distance 21.0 cm from its center.  

(a) What is its surface charge density?  

(b) What is its capacitance? 



Solution 2 



 

Two capacitors,  C1=5.00 μF  and  C2=12.0 μF,  are connected in parallel, and 

the resulting combination is connected to a 9.00-V battery.  

(a) What is the equivalent capacitance of the combination?  

(b) What are the potential difference across each capacitor and (c) the charge 

stored on each capacitor? 

 

 

What If ? The two  capacitors of above the Problem are now connected in series 

and to a 9.00-V battery.  

Find (a) the equivalent capacitance of the combination, (b) the potential 

difference across each capacitor, and (c) the charge on each capacitor. 

Question 3-4 



Solution 3 

Chapter 26 



Solution 4 

Chapter 26 



Four capacitors are connected as shown in Figure.  

(a) Find the  equivalent capacitance  between points a and b.  

(b) Calculate the charge on each capacitor if Vab=15.0 V. 

Question 5 



Solution 5 



Question 6 

An air-filled capacitor consists of two parallel plates, each with an area of 7.60 

cm2, separated by a distance of 1.80 mm. A 20.0-V potential difference is 

applied to these plates. Calculate  

(a) the electric field between the plates,  

(b) the surface charge density,  

(c) the capacitance, and  

(d) the charge on each plate. 



Solution 6 



In a particular cathode ray tube,  the  measured beam current is 30.0 A.  

How many electrons strike the tube screen every 40.0 s? 

Question 7 



Solution 7 



Question 8 

Calculate the current density in a gold wire at 20 C, if an electric field of 0.740 

V/m exists in the wire. 

Solution 8 



A 0.900-V potential difference is maintained across a 1.50-m length of 

tungsten wire that has a cross-sectional area of 0.600 mm2 . What is the 

current in the wire? 

Question 9 



Solution 9 



Question 10 



Solution 10 



Question 11 

Compute the cost per day of operating a lamp that draws a current of 1.70 A 

from a 110-V line. Assume the cost of energy from the power company is 

$0.0600/kWh 



Solution 11 



Question 12 

 The heating element of a coffee maker operates at  120 V and  carries  a  

current  of 2.00A. Assuming that the water absorbs all of the energy delivered 

to the resistor, calculate how long it takes to raise the temperature of 0.500kg 

of water from room temperature (23.0°C) to the boiling point. 



Solution 12 



Question 13 

The quantity of charge q (in coulombs) that has passed through  a surface  of 

area 2.00 cm2 varies  with time according to the equation q = 4t3 + 5t + 6, 

where t is in seconds.  

(a) What is the instantaneous current through the surface at t =1.00s?  

(b) What is the value of the current density? 



Solution 13 



Question 14 

 Determine the current in each branch of the circuit shown in Figure 



Solution 14 



Solution 14 



Question 15 

 Taking R=1.00 k and  ε=250 V in  Figure, determine the direction and 

magnitude of the current in the horizontal wire between a and e. 

 



Solution 15 



Solution 15 



Question 16 

For the network shown in Figure, show that the resistance Rab=(27/17). 



Solution 16 



Solution 16 



Question 17 

Using Kirchhoff’s rules, (a) find the current in each resistor in Figure. (b) Find 

the potential difference between points c and f. Which point is at the higher 

potential? 

 



Solution 17 



Solution 17 



3. WEEK 



In the circuit of Figure, determine the current in each resistor and the voltage 

across the 200- resistor. 

Question 1 



Solution 1 



Solution 1 





 A dead battery is charged by connecting it to the live battery of another car 

with jumper cables. Determine the current in the starter and in the dead 

battery. 

Question 2 



Solution 2 



 Consider a series RC circuit (see Fig.) for which R=1.00M, C=5.00 μF, and  

ε=30.0V.  Find (a) the time constant of the circuit and (b) the maximum 

charge on the capacitor after the switch is closed. (c) Find the current in the 

resistor 10.0s after the switch is closed. 

Question 3 



Solution 3 



 A 2.00-nF capacitor with an initial charge of 5.10 μC is discharged through a 

1.30-k resistor.  

(a) Calculate the current in the resistor 9.00 μs after the resistor is connected 

across the terminals of the capacitor.   

(b) What charge remains on the capacitor after 8.00 μs?  

(c) What is the maximum current in the resistor? 

Question 4 



Solution 4 


