
Final Exam:  Physics - Electricity
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1. Consider the picture at right.  A battery pack is connected to 2 bulbs (A and B).  What will happen to bulb B if the wire connecting A to the battery (point X) is disconnected?

a. Bulb B will not light

b. Bulb B will stay lit (no change in brightness)

c. Bulb B will get brighter

d. Bulb B will get dimmer, but stay lit
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2. Consider the same circuit as before.  A battery pack is connected to 2 bulbs (A and B).  What will happen to bulb B if the wire connecting A to bulb B (point Y) is disconnected?

a. Bulb B will not light

b. Bulb B will stay lit (no change in brightness)

c. Bulb B will get brighter

d. Bulb B will get dimmer, but stay lit
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3. Consider the same circuit as before.  A battery pack is connected to 2 bulbs (A and B).  What will happen to bulb B if the wire connecting B to the battery (point Z) is disconnected?

a. Bulb B will not light

b. Bulb B will stay lit (no change in brightness)

c. Bulb B will get brighter

d. Bulb B will get dimmer, but stay lit
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Answer the questions 4 - 6 based on the circuit at right.  Four wires are needed to make the connections. 
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4. If wire number 1 is disconnected from bulb A, what will happen? 

a. Both bulbs will go out

b. [image: image9.wmf]Only bulb A will go out

c. [image: image10.wmf]Only bulb B will go out

d. Neither bulb will go out

5. If wire 2 is disconnected from bulb B, what will happen?

a. Both bulbs will go out

b. Only bulb A will go out

c. Only bulb B will go out

d. Neither bulb will go out

6.  If wire 3 is disconnected from bulb A, what will happen?

a. Both bulbs will go out

b. Only bulb A will go out

c. Only bulb B will go out

d. Neither bulb will go out

7. Consider a resistor (or wire) with resistance R.  If it's length is tripled, the resistance would now be

a. unchanged

b. 3 times greater

c. 9 times greater

d. 1/3 as big

e. 1/9 as big

8. Consider a resistor (or wire) with resistance R.  If the diameter (thickness) of the resistor reduced to 1/2 of its original size, what happens to the resistance?

a. unchanged

b. 2 times greater

c. 4 times greater

d. 1/2 as big

e. 1/4 as big

Consider the circuit at right for the following questions.
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What would happen to the brightness of the other two bulbs if A were to burn out?

a. Only bulb B would get brighter. 

b. [image: image18.wmf]Both would get brighter.

c. [image: image19.png]g



Bulb B would get brighter and bulb C would get dimmer.

d. Bulb B would get dimmer and bulb C would get dimmer.

e. There would be no change in the brightness of either bulb B or C.

10. If no wires are removed and all three bulbs are allowed to light, rank them in order from brightest to dimmest.

a. A > B > C

b. A > B = C

c. A = B = C

d. C > A > B

e. A = B > C

11. If another bulb was inserted along wire 5 between the battery and bulb A, what would happen to the brightness of bulb C?

a. no change

b. C would become brighter 

c. C would become dimmer

12. If another bulb was added to the circuit after B in the same way that B is connected to A, what would happen to the brightness of C?

a. no change

b. C would become brighter

c. C would become dimmer

13.  Which of the following wiring diagrams shows the correct way to connect a voltmeter (V) and ammeter (A) to determine the resistance of the resistor?
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14. A long, straight wire conductor is placed below a compass.  When the large conventional current is from South to North, the N pole of the compass:


a. remains undeflected.

b. points to the south (toward the bottom of the page).

c. Spins continuously.

d. Turns sideways somewhat.

15.  When any four resistors are connected in parallel, the ________ each resistor is the same.


a. charge on

b. current through

c. power from

d. resistance of

e. voltage drop across

16. When two resistors, having resistance R1 and R2, are connected in parallel to a 10 V battery, the resistance of the combination is 5 (.  What current is going to flow through the battery?


a. 5 A

b. 2 A

c. 0.5 A

d. 10 A
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Questions 17 - 19 refer to the following diagram that shows part of a closed electrical circuit.


17. The circuit above is connected in parallel to a 12 V battery.  Which resistor has the greatest charge flow through it?


a. 2 (
b. 6 (
c. 4  (
d. both the 2 ( and 6 ( are equal to each other and greater than the 4 (
18. When there is a steady current in the circuit, the amount of charge passing a point 
per unit time is


a. the same everywhere in the circuit

b. greater at point X than at point Y

c. greater in the 2 ( resistor than in the 4 ( resistor

d. greater in the 2 ( resistor than in the 6 ( resistor

e. greater in the 4 ( resistor than in the 6 ( resistor.

19. When there is a steady current in the circuit, the amount of power dissipated by 
each resistor is

a. the same for each resistor

b. greater in the 2 ( resistor than in the 4 ( resistor

c. greater in the 2 ( resistor than in the 6 ( resistor

d. greater in the 4 ( resistor than in the 6 ( resistor.

e. greater in the 6 ( resistor than in the 4 ( resistor.

20. Consider the circuit at right.  All four bulbs are identical.  What happens to the bulb brightness if a wire is connected between points 1 and 2? 

a. There is no change in the lighting

b. Bulbs A and B get brighter, C and D go out.

c. Bulbs A and C stay lit, B and D go out

d. Bulb A gets brighter, B stays the same, C and D go out.

e. Bulbs A and D stay lit, B and C go out or get dimmer.

21.  Which of the following relationships is known as Ohm’s law?
a. P = I x V
b. R = P x I
c. R = I / V
d. R = V / I
22. Which of the following is (are) true statements regarding the "job" of a battery in a circuit?

a. Batteries create charges that are used to light bulbs, run motors, etc…

b. Batteries push charge around a circuit.

c. The strength of a battery is the only cause for controlling the amount of current that runs in a circuit.

d. A and B

e. A and B and C

23. Which of the following is a true statement concerning charge and bulbs?

a. If 20 charges enter a bulb to make it light, all 20 charges leave the bulb.

b. If 20 charges enter a bulb to make it light, some number of charges less than 20 leave the bulb.

c. If 20 charges enter a bulb to make it light, no charges leave the bulb.

24. Based on the diagrams below, which circuit will produce the most light?  Assume the batteries are perfect and identical, and all 6 bulbs are identical as well.  All bulbs light.




a. A produces most

b. B produces most

c. C produces most

d. A and C produce same, B produces less

e. All produce the same 

25. Consider the circuits below.  In the first circuit (A), bulb 1 is brighter than 2.  If the battery is reversed as in Circuit B (what was negative is now connected positive and vise-versa), what will happen?




a. Bulb 1 will still be brighter than 2

b. Bulb 2 will now be brighter than bulb 1

c. They will have the same brightness

d. Neither bulb will now light.

26. A computer monitor draws 4.0 A of current when it is operated on 120 V household lines.  What is the rate that this electric energy is converted to light and or heat by the monitor?
a. 480 W

b. 30 W

c. 4 W

d. 120 W

27. What is the voltage drop ((V) of a 12 Ohm resistor with 4 Amperes through it?

a. 0 V

b. 0.33 V

c. 3 V

d. 16 V

e. 48 V

28. If you add resistors to a parallel circuit and keep the voltage constant, what happens to the current through the battery?
a. It increases
b. It decreases
c. It stays the same 
29. How must you insert a voltmeter into a circuit to measure the voltage across a resistor?
a. In series with the resistor
b. In parallel with the voltage source
c. In parallel with the resistor 

d. None of the above 
32. What type of resistance does an ammeter have and how is it connected into a circuit?
a. High

b. Low

c. None
d. We don’t really have a way to know.

31.  A fuse…

a. Is a switch that opens the circuit when too much current passes through

b. Is a small piece of metal that melts when too much current passes through

c. Converts electrical energy to mechanical energy

d. Converts sound energy to electrical energy

33.  What type of resistance does a voltmeter have?
a. High

b. Low

c. None
d. We don’t really have a way to know.

34.  In a series circuit, what stays constant for resistors?
a.  Current 

b. Voltage
c. Resistance

d. Nothing
35.  What is the proper way to connect an ammeter into a circuit?
a. In series with the resistor

b. In parallel with the resistor

c. In parallel with the battery pack
d. It doesn’t matter as long as current goes through it.

36. What is the difference between conductors and insulators?

a. Protons can move in insulators

b. Electrons can move in conductors

c. Electrons can move in insulators

d. Protons can move in conductors
37. Which of the following is the main thing that determines how much current a battery can move in a circuit?

a. How many wires are used

b. The temperature of the wires

c. The resistance of the entire circuit

d. The power dissipated by the resistors or bulbs

38. In what direction is the conventional flow of charge considered to be

a.  From low pressure to high pressure


b.  From negative to positive




c.  From high pressure to low pressure 

d.  Counter clockwise

e.  Clockwise
39. In a parallel circuit, what stays constant for resistors?
a. Current 
b. Voltage
c. Resistance
d. Nothing
40.  What is the resistance of a resistor that has a current of 3 A when a voltage of 12V is applied to it?
a.  12 

b.  36 
c.  3 
d.  4 
41. What does it mean to say a resistor is “Ohmic”?
a.  Current is constant

b.  Voltage is constant

c.  Resistance is constant

d.  Power is constant

DO THE REST OF THE WORK ON THE FOLLOWING PAGES.












NAME:
Short Answer:  For all problems that require calculations, start by (1) writing the equation first, (2) then plug in numbers and (3) give the answer with the correct units.
42.  Rank the following bulbs in terms of brightness and explain your reasoning for each ranking based on reisitance.  All the bulbs are identical.

You can use the symbols < , > and  =.  For example, B > C = A  or  D > E.  

Or you can explain in words.


Write your answer below:  (If any are equal brightness, don’t for get to say that.)

Brightest       (      Dimmest
42.  A single long bulb is connected to a fresh battery.  When a second long bulb is added in parallel to the first bulb, there is an (Increase, Decrease, or No Change) in

a) 
the electric pressure difference across the battery terminals

________


b) 
the electric pressure difference across the first bulb


________

c) 
the flow rate of charge through the battery



________

d) 
the flow rate of charge through the first bulb



________

43.  You are given a single bulb, a single wire, and a single battery.  Create a drawing that shows how you can use only these three pieces of equipment to make the bulb light.  You may not change any piece of equipment.  For example, you may NOT cut the wire in half to create 2 wires.



A capacitor is charged through two bulbs (Fig. 2a) and then discharged through a single bulb (Figure 2b). 


  


     Figure 2a


   Figure 2b
44.  Show appropriate starbursts and arrow tails for each circuit, and mark each of the following statements as True or False  (T or F). 
a.  _____  The same amount of charge flows during charging and discharging.

b.  _____  More charge flows through the single bulb than through the two bulbs.

c.  _____  Charge flows at a greater rate through the single bulb than through the two bulbs.

d.  _____  The single bulb shines brighter than either bulb in the two-bulb circuit.

e.  _____  The total resistance of the two bulbs is greater than that of the single bulb.

f.  _____  A compass would show a larger deflection for Figure 2a than for Figure 2b.

g.  _____  The brightest bulb(s) indicate the fastest charge flow.

45.  In the circuit shown in Figure 1, bulb A and bulb B are identical.  
  Figure 1

  
        Figure 2

A third identical bulb C is added to the circuit as shown in Figure 2.  

Bulb A will:    (a) become brighter      (b) become dimmer       (c) stay the same

46.  You are given 10 Ohm, 20 Ohm, and 30 Ohm resistors, and a 30 V battery.

a. Draw a schematic diagram of these in a series circuit.

b. Draw arrows on the circuit above showing the direction of conventional current (the charge flow as we’ve used it).

c. Determine the current through the circuit assuming the total resistance is 60 .  (Show your work.  No partial credit without work.)

d. Determine the potential difference (voltage drop V) across each one of the resistors.



 10 Ohm


20 Ohm


30 Ohm
47.  Using the same items (10 Ohm, 20 Ohm, and 30 Ohm resistors, and a 30 V battery), 

a. Draw a schematic diagram of these components in a parallel circuit.

b. Determine the current through each of the separate resistors.

c.  Determine the rate electric energy is converted into heat in the 10 Ohm resistor.

48.  Consider the circuit at right, containing five identical bulbs.

a)  Is the current smallest through Point X, Y, or Z?  

b)  Which branch has the largest resistance X, Y, or Z?

c)  Which bulb or bulbs has the smallest voltage drop (pressure difference)?

Static Electricity and Coulomb’s law:

49.  As a child slides down a plastic slide, people say she gets a static electric charge built up on her.  Explain how this happens and talk about the types of charges involved in the process?
50.  A positive charge of 5.4 x 10-18 C and an electron are separated by a distance of 

       7.5 x 10-11 m. 

    a)  How big is the force between the two charges?

     b)  Is this force an attractive or repulsive force?












+





-





� EMBED MSPhotoEd.3  ���





� EMBED MSPhotoEd.3  ���





Point X





A





B





B





A





Point Y





� EMBED MSPhotoEd.3  ���





� EMBED MSPhotoEd.3  ���





-





+

















B





� EMBED MSPhotoEd.3  ���











-





+











� EMBED MSPhotoEd.3  ���





A





Point Z





B





C





D





E





A





1





4





3





2





B





A





5





4





3





2





1





A





B





C





� EMBED Visio.Drawing.5  ���





� EMBED Visio.Drawing.5  ���





A





B





C





D





E








I





N





S





� EMBED Visio.Drawing.5  ���





4 (





6 (





2 (





X





Y





� EMBED Visio.Drawing.5  ���





1





2





D





A





C





B























1





2





Circuit A





Circuit B





2





1





� EMBED Visio.Drawing.5  ���








Circuit A





Circuit C





Circuit B









_1078456460.vsd
V�

V�

V�

V�

A�

V�

A�

A�

A�

A�


_1078495854.vsd

_1078504836.vsd

_1078504564.vsd

_1078495170.vsd
�


_1078368176.bin

