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At a critical junction in a supercomputer, the current as a function of time is given as  
i(t) = 3t2 -2t, where i is measured in milliamps and t is measured in seconds. How much 
charge passes through this critical junction during the interval 0 < t < 5.00 s? 
 
a. 28.0 mC 
b. 65.0 mC 
c. 100 mC 
d. 150 mC 
 

 

Q. A typical rechargeable AA battery is rated at 700 mAh.  
       How long can this battery provide a current of 100 μA ? 

 
 

Q. A typical rechargeable AA battery is rated at 700 mAh.  
       How much charge can this battery provide? 

700 x 10-3 x 60 x 60 = 2520 C 

 
A rod is 4.0 m long and has a square cross-section that is 1.5 cm on each side.   

An ohmmeter measures 0.040 Ω across its ends.  What is the resistivity of the material from which 
this rod is made? 

A) 0.023 Ω ∙ m 
B) 0.015 Ω ∙ m 
C) 1.5 × 10-4 Ω ∙ m 
D) 2.3 × 10-6 Ω ∙ m 
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A cylindrical wire has a resistance R and resistivity ρ. If its length and diameter are BOTH cut in half, 
what will be its resistivity? 

 A)  4ρ 
 B)  2ρ 
 C)  ρ 
 D)  ρ/2 
 
 

 
 
 
 
 
Two wires made of different materials have the same uniform current density. They carry 
the same current only if:  
   A. the electric fields in them are the same 
   B. their cross-sectional areas are the same  

   C. both their lengths and cross-sectional areas are the same  
   D. the potential differences across them are the same  
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A wire with a length of 150 m and a radius of 0.15 mm carries a current with a uniform 
current density of 2.8 × 107 A/m2 . The current is:  
 
   A. 0.63 A  
   B. 2.0 A  
   C. 5.9 A  
   D. 3.9 A  
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The emf (electromotive force) is an 
 
a. electric force vector. 
b. electric force magnitude. 
c. electric field magnitude. 
d. the voltage supplied by a battery 
 
 
If the current through a resistor is decreased by a factor of 4, how does this affect the 
power dissipated? 
 
a. It decreases by a factor of 4. 
b. It decreases by a factor of 16. 
c. It decreases by a factor of 8. 
d. It increases by a factor of 16. 
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The figure shows a graph of the power dissipated in a resistor as a function of the resistance. What 
quantity does the slope of this graph represent? 
 

 
 
A) the current in the resistor 
B) the potential difference across the resistor 
C) the reciprocal of the current in the resistor 
D) the square of the current in the resistor 
 
 
 
The figure shows three identical lightbulbs connected to a battery having a constant voltage 
across its terminals. what happens to the brightness of lightbulb 1 when the switch S is closed 
 

 
 
 
A) The brightness will increase momentarily then return to its previous level. 
B) The brightness increases permanently. 
C) The brightness will decrease momentarily then return to its previous level. 
D) The brightness remains the same as before the switch is closed. 
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A potential difference of 2.0 V is applied across a wire of cross-sectional area 2.5 mm2.  
The current which passes through the wire is 3.2 × 10-3 A.  
What is the resistance of the wire? 
 
a. 2.8 × 102 Ω 
b. 3.6 × 102 Ω 
c. 4.2 × 102 Ω 
d. 6.3 × 102 Ω 
 

 

 
 

 

 

 
 
 
 
 

 

The equivalent resistance of the circuit shown if Req = 2.3 Ω. If R2 = 40 Ω and R3 = 16 Ω, 
what is the resistance of R1? 
 
a. 11 Ω 
b. 2.9 Ω 
c. 4.1 Ω 
d. 5.2 Ω 
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You make a series combination using a resistor A having a very large resistance and a resistor 
B having a very small resistance. The equivalent resistance of this combination will be 
 
a. slightly greater than the resistance of the resistor A. 
b. slightly less than the resistance of the resistor A. 
c. slightly greater than the resistance of the resistor B. 
d. slightly less than the resistance of the resistor B. 
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The picture shows a battery connected to two cylindrical resistors in parallel. Both resistors are 
made of the same material and are of the same length, but the diameter of resistor A is twice the 
diameter of resistor B. 

 

Witch statement is True  

A) The power dissipated in resistor A is 16 times the power dissipated in resistor B. 

B) The voltage drop across resistor B is larger than the voltage drop across resistor A. 

C) The current through the battery is five times larger than the current through wire B. 

D) The current through wire A is two times larger than the current through wire B. 

E) The resistance of resistor B is twice as large as the resistance of resistor A. 
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Two cylinders are made out of the same material and are of equal length as shown. The 
cylinders are connected to a battery with voltage 𝑉𝑉𝑏𝑏. If the voltage drop across resistor 𝑅𝑅2 is 
0.810×𝑉𝑉𝑏𝑏, what is the ratio of the radii 𝑟𝑟1/𝑟𝑟2 of the two cylinders? 
 

 
A. 1.29 
B. 1.51 
C. 1.76 
D. 2.06 

 
In the following circuit if R1 = R2 = R3 = R4 = 3 Ω , R5 = 3 Ω and R6 = 4 Ω 
The Vemf = 180 V 

 
What is the current flowing through resistors R2 and R3 

 current flowing through resistor R2 current flowing through resistor R3 

A 15 A 10 A 

B 15 A 6 A 

C 10 A 10 A 

D 15 A 5 A 
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In the circuit in the figure, there are three identical resistors. The switch, S, is initially open. 
When the switch is closed, which statement is TRUE 

 
 

A. The current in R1 will decrease by a factor of 2  
B. The potential drop across R1 equal to that across R2 
C. The potential drop across R3 equal to that across R2 
D. The potential drop across R1 will decrease by a factor of 2 

 
Which one of the equations is incorrect for the circuit below? 
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Th e single-loop circuit shown in the figure has Vemf,1 = 21.01 V, Vemf,2 = 10.75 V, R1 = 23.37 Ω, 
and R2 = 11.61 Ω. What is the magnitude and direction current flowing in the circuit? 

 
 

A. 0.2933 A & counterclockwise 
B. 1.2933 A & clockwise 
C. 0.2933 A & clockwise 
D. 1.2933 A & counterclockwise 

 

What is the current in the 4.0 Ω resistor in the circuit shown in the figure? 

 
a. 1.1 A 
b. 1.3 A 
c. 1.7 A 
d. 2.8 A 
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Kirchhoff’s Junction Rule 
The sum of the currents entering a junction must equal the sum of the currents leaving the 
junction. 

 
Kirchhoff’s Loop Rule 
The potential difference around a complete circuit loop must sum to zero. 

 
 
 

 
The current in the circuit decreases slightly The current in the circuit increases slightly  
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In the Wheatstone bridge shown in the figure, the known resistances are 
R1 = 8.00 Ω, R4 = 2.00 Ω, and R5 = 6.00 Ω, and the battery supplies Vemf = 15.0 V. 
The variable resistance R2 is adjusted until the potential difference across R3 is 
zero (V = 0). Find i2 (the current through resistor R2) at this time 
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12 V battery connected in series with resistance R and capacitor C  
The charge on the capacitor as a function of time is given by  

q(t) = 3.6 x 10-6 (1- 𝒆𝒆 
−𝒕𝒕
𝟎𝟎.𝟏𝟏 ) 

which stamen is Not true 

 
A. the capacitor is charging. 
B. the capacitance of the capacitor =0.3 µF 
C. the value of the resistance R = 3.33 x105 C 
D. the time required for the capacitor to reach a charge q = 1.2 µC is t = 0.40 s 
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The figure shows a graph of the current in a discharging circuit of a capacitor through a 
resistor of resistance 10 Ω 

 
Which statement is NOT true 

A. The maximum potential difference across the capacitor is 100 V 
B. The time constant 𝝉𝝉= 1.44 s 
C. At time t = 5 sec the current will be i =0.31 A 
D. The capacitance of the capacitor C = 1.44 𝜇𝜇F 

 
 

 
 
Magnetic field lines always 
a. originate at the north poles of magnets and extend to infinity. 
b. originate at the south poles of magnets and extend to infinity. 
c. form closed loops. 
d. None are correct. 
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Properties of Magnet 
(1) All magnets have two poles: North-seeking pole and South-seeking pole.  
      The magnetic effect is strongest at the poles. 

 

 
 

 
 
 
Note that when a magnet is cut into pieces,  
each piece itself is a small magnet with  
a North pole and a South pole. 
 
 
 
(2) A freely suspended magnet always comes to rest in a North-South direction. 
 
 

(3) Law of Magnetism: Like poles repel, unlike poles attract. 
 
    Remember that for magnetism, we talk about poles while charges for electrostatics 
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Two protons each move at speed v (as shown in the diagram) in a region of 
space which contains a constant B field in the -z-direction.  
 

 
Ignore the interaction between the two protons. 
– What is the relation between the magnitudes of the forces on the two protons? 

A. F1 < F2  
B. F1 = F2  
C. F1 > F2 
D. F1 = F2 sinϑ 
 
If a quantity you calculated has units of A ∙ s, what is that quantity? 
A) potential 
B) resistivity 
C) resistance 
D) charge 
 
The length of a certain wire is kept same while its radius is doubled. What is the new 
resistance of this wire? 
A) It is increased by a factor of 2. 
B) It is increased by a factor of 4. 
C) It is reduced by a factor of 2. 
D) It is reduced by a factor of 4. 
 
 



 

 19 

 Physics 12 ADV  Final revision 

Mr. Adham Zewin 
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A loudspeaker produces sound by exerting a magnetic force on a voice coil in a magnetic field, 
the movable voice coil is connected to a speaker cone that actually 
produces the sounds. The magnetic field is produced by the two permanent magnets as shown. 
The magnitude of the magnetic field is B = 1.50 T. The voice coil is composed of n = 100 turns of 

wire carrying a current, i = 1.00 mA. The diameter of the voice coil is d = 2.50 cm. 
 
Problem 

What is the magnetic force exerted by the magnetic field on the loudspeaker’s voice coil? 

 
Use: L =n𝜋𝜋d. 
 
 
 
 

 

How Will the Brightness of Bulb 1 Compare Before and After the Switch Next to Bulb 3 Is 
Closed. 
 
The brightness will decrease. 
b. The brightness will be the same. 
c. The brightness will increase. 
d. It's impossible to determine from the given information. 
 

How Will the Brightness of Bulb 2 and Bulb 3 Compare After the Switch Is Closed? 
 
 
a. The brightness will decrease. 
b. The brightness will be the same. 
c. The brightness will increase. 
d. It's impossible to determine from the given information. 
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If the Resistance of Each Bulb Shown in the Figure Is 10 Ohms and the e m f of the Battery Is 
15 V: 
 
a. The current in each bulb will be 1.5 A. 
b. The potential difference across each resistor will be 5 V. 
c. The first bulb will be brighter than the third bulb. 
d. None of the above is correct. 

 

What Is the Equivalent Resistance of the Combination of Resistors Shown in the Figure? 
 
a. 2 ohms 
b. 3 ohms 
c. 4 ohms 

d. 9 ohms 

 

When a Light Bulb Is Connected in Series to a Battery and a Capacitor, Which of the 
Following Will Happen: 
a. The bulb will not light up. 
b. The bulb will slowly start to light up, get brighter, and then stay brightly lit. 
c. The bulb will start brightly lit then will dim and go dark over a short period of time. 
d. The bulb will start brightly lit and stay brightly lit. 

 

 
Which circuit will give the highest time constant?  
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Which circuit will give the highest current from the battery? 

    

A B C D 
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An electron is shot from an electron gun with a speed of 4.0 x 10 

5
 m/s 

and moves parallel to and at a distance of 5.0 cm below a long, straight 

wire carrying a current of 15 A.  

 
A- What is the direction of current in the wire 

 
 
 
B-Determine the magnitude and the direction of the acceleration of the    electron 
the instant it leaves the electron gun. 
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A proton in a particle accelerator has a speed of 5.0 x 106 m/s. The proton encounters a 
magnetic field whose magnitude is 0.40 T and whose direction makes and angle of 30.0 
degrees with respect to the proton’s velocity (see part (c) of the figure). Find  

 
         (a) the magnitude and direction of the force on the proton  
 
 
         (b) the acceleration of the proton 
 

 
         (c) determine the direction of rotation 
 

 
A conductor suspended by two flexible wires as shown in Figure has a mass per unit length 
of 0.040 0 kg/m. What current must exist in the conductor for the tension in the supporting 
wires to be zero when the magnetic is 3.60 T 

 
 
 
 


