CAMEROON COLLEGE OF ARTS, SCIENCE AND TECHNOLOGY BAMBILI

PHYSICS – CURRENT ELECTRICTY TEST
8th  MARCH 2008
7:30 am

Questions 1-7

Directions: Each group of questions below consists of four lettered headings followed by a list of numbered questions. For each numbered question, select the one heading, which is most clearly related to it. Each heading may be used once, more than once, or not at all.

Questions 1-4

The graphs below show how one quantity, y may vary with another quantity x.
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Which of the graphs best shows the variation of 



y






x
1.
The electrostatic force between an alpha


Their distance of separation


particle and a positively charged nucleus 

2.
The drift velocity of electrons



Cross sectional area 

3.
Voltage across an open switch in series


Time


with a resistor connected across a cell

4.
Voltage across the lamp




current  in a filament lamp.

Questions 5-7

Choose from the list A – E the device  or component which 


A
Shunt

B
Potentiometer

C
Fuse


D
Wattmeter 
E
multiplier

5. may be added to  a circuit to transform a voltmeter into an ammeter

6. may be used to measure current

7. may allow much current to flow through compared with other circuit components

Questions 8-25

8.
Moving 2.5 × 10–6 coulomb of charge from point A to point B in an electric field requires 6.3 × 10–4 joule of work. The potential difference between points A and B is approximately


A
1.6 x 10-9 V
B
4.0 x 10-3 V
C
2.5 x 102 V
D
1.0 x 10-14 V

E
1.6 x 10-19 V

9.
Two spherical conductors B and C having equal radii and carrying equal charges on them repel each other with a force F when kept apart at some distance. A third spherical conductor A having the same radius as that of B but uncharged is brought in contact with B, then brought in contact with C and finally removed away from both. The new force of repulsion between B and C is
A
 F/4 
B
3F/4 
C
F/8 
D
3F/8
E
F/12

10. Equal charges of value -Q each are arranged at the eight vertices of a non-conducting skeleton cube of side ‘a’. If a point charge +Q is placed at the centre of the cube, the electrostatic force exerted by the eight negative charges on the positive charge at the centre is
A
Q2/3πε0a2 
B    4Q2/3πε0a2 
C
8Q2/3πε0a2 
D     16Q2/3πε0a2 
    E
zero

11.
A battery of internal resistance R ohm and output V volt is connected across a variable resistor. The heat generated in the variable resistor is maximum when the current in it is 
A
V/2R
B    V/4R
C   4V/R
D
V/R  
E
None of the above
12.



 



13.
A battery of internal resistance R ohm and output V volt is connected across a variable resistor. The heat generated in the variable resistor is maximum when the current in it is 
A
V/2R
B
V/4R

C    4V/R
D
V/R        E 
None of the above
14.
Which of the following statements is correct?

A
The mean drift velocity of free electrons in a wire doesn’t depend on its thickness but depends only on the current flowing in the wire

B
The potential difference between two points in a circuit is the work done in conveying charge Q from one point to the other.

C
The introduction of another resistor in parallel to a parallel network of resistors increases the resistance of the circuit

D
The brightness of an electric bulb connected to a cell may be increased by adding a second identical cell in parallel with the first.


E
None of the above

15.
A voltmeter reads 6.5 V when connected across the terminals of a battery. When an 8 ohms resistor is connected in series with the battery, the voltmeter reads 6.3 V. The internal resistance of the battery in ohms is 


A
1.30

B
0.20

C
0.33

D
8.25
E
0.25

16.
A voltmeter, designed to measure voltages from zero to 10 V, draws a current of 0.2 mA at full-scale deflection. How could this meter be converted to measure voltages up to 100 V?


A
Connect a resistor of 450,000 ohms in series with it.


B
Connect a resistor of 450,000 ohms in parallel with it.


C
Connect a resistor of 45,000 ohms in parallel with it.


D
Connect a resistor of 45,000 ohms in series with it.


E
Connect a shunt of 500 ohms across the voltmeter

17.
The resistivity of tungsten is 5.5 x 10-8  ( m at 20 0C and 37.4.5 x 10-9 ( m at 1020 0C. The temperature coefficient of resistivity is 


A
5.8 x 10-2 K-1  
B
6.8 x 10-3 K-1 
C
6.0 x 10-3 K-1
D
5.0 x 10-1 K-1

E
5.8 x 10-3 K-1
18.
Which of the following has the same units as CV-1 (coulomb per volt)


A
(-1 s

B
( s-1

C
( s

D
( s-2

E
(2 s

19.
If a heater is to be used at a maximum power of 72 W and maximum current of 6.0 A, its resistance should be 


A
0.5 (

B
(2 (

C
2(

D
(12 (

E
12 (

20.








21.
A charge ‘q’ is placed at the centre of the line joining two equal point charges, each equal to +Q. This system of three charges will be in equilibrium if 'q' is equal to
A
+Q 
B
 +Q/2 
C
 –Q/2 
D
 +Q/4 
E
 –Q/4

+Q____ q_____+Q

22.
A student finds it impossible to balance a potentiometer, using the circuit shown below.




23.
When a 12 V battery is connected across a lamp with a resistance of 6.8 ohms, the pd across the lamp is 10.2 V. The current through the lamp is 

 A
1.50 A
B
1.76 A
C
1.08 A

D
1.05 A

E
0.50 A

24.
Two identical resistors are connected in parallel and consume 200 watts together. A third identical resistor is added in parallel. The total power consumed is

A
100 watts
B
200 watts
C
300 watts
D
400 watts


E
250 watts

25.     

Questions 26-39

Directions: For each group of questions below, two or more of the responses given are correct. Decide which of the responses are correct. Then choose


A
If 1, 2 and 3 are all correct,

B
If 1 and 2 are correct


C
If 2 and 3 are correct


D
If 1 only

E
If 3 only

	Directions Summarised



	A


	B


	C


	D


	E



	1,2,3

Correct
	1,2

Only
	2,3

Only
	1

Only
	3

only



26.

27.
The circuit shows a resistor R in series with a bulb rated 2.5 V, 0.3 A.  Given that the resistance of the bulb is negligible compared with that of R,



28.
The current flowing  in a copper wire is suddenly increased.

1. the mean drift velocity increases

3.
the number of free electrons increases

2. the velocity with which energy is propagated down the wire increases




29.

30.
Given that the resistance of AC is one third that of AB, 

1. The current through BC is  
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 where I is current delivered by the battery

2. Current through the bulb is 2.5 A

3. It is possible to determine the value of R using the given information.

31.
You are provided with five identical cells. 

1. To get the highest output potential, the cells should be connected in series

2. To derive a constant current I for the longest possible time, connect them in series

3. In a circuit where its resistance is many times greater than the internal resistance of the cells, it is suitable to connect the cells in parallel.

32.
If emf of a cell is E, then

1. the potential difference between its terminals when no current flows through the cell is equal to E

2. its efficiency is given by E/V where V is its terminal potential difference

3. maximum power is transferred when the cell delivers maximum current to the external circuit.

33.
A current of about 1.5 A flowing through a circuit component is to be measured accurately using a potentiometer circuit.  which of the following must be fulfilled?

1. an accurately known resistance of about one ohm is required

2. a standard cell of emf is required

3.
the resistance of the component must be known

34.
The possible velocities associated with electron motion in a wire are:

1. drift velocity
2.
velocity of electrical energy transfer through metal

2. random speed

35.
The resistance of a copper wire one metre long will 

1. increase if the temperature is raised

2.
remain constant even if the pd across it is increased

2. increase with a decrease in the current through it.

Questions 36-43

Directions:
The questions in this section are grouped together. Each question in a group relates to a common theme. Select the best answer for each question

Questions 36-39

The diagram shows a potentiometer being used to measure the voltage across one of a pair of identical 5 ( resistors connected to a cell S2 of negligible internal resistance. The driver cell for the potentiometer is S1.






37.
The circuit is adjusted and a balance point is obtained. The variable resistor X is adjusted so that the error in locating the balance point is minimised. To achieve this the balance point must be 


A
near to end A

B
near to end B   

C
at about ¾ from A


D
in the centre of the wire, about midway between A and B


E
it does not matter where the balance point is on the wire as the error in the balance 


length is the same for all points.

38. When calculated from the balance length the potential difference across the first 5( resistor is found to be 2.6 V. Calculate the current through the second 5(  resistor at balance point.

A
0.026 A 

B
0.26 A

C
1.04 A 

D
0.52 A

E
1.9 A

39.
During the experiment, cell S1 is discharging at a constant rate. This will 


A
cause the balance point to move towards end A


B
cause the balance point to move towards end B


C
not affect the balance point


D
require an increase in the resistance of the variable resistor X to keep the balance

point constant


E
cause cell S2 also to discharge at a constant

Question 40-43

The figure shows an experimental set-up that may be used to investigate the characteristics of a battery of emf Eo. With different values of R, the corresponding currents are recorded. A graph of resistance, R against the reciprocal of current , 1/I is plotted as shown .
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43.
If another resistor is connected in parallel to R then


A
the emf of the battery increases


B
the emf of the battery decreases


C
the internal resistance of the battery increases


D
the internal resistance of the battery decreases


E
there is no effect on the emf of the battery

STOP !!!

GO BACK AND CHECK YOUR WORK
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A current I ampere gets divided and flows into a parallel network of resistors as shown in the adjacent figure. If the power dissipated in the 1 Ω resistor is P watt, what is the total power (in watt) dissipated in the branch containing the two 3 Ω resistors?


A	P	B	6P	C	3P	D	P/2


E	3P/2





In the adjacent figure, the 6 V battery of negligible internal resistance, is connected to four resistors.


The potential difference between Q and S is:


A	0 V		B	1 V		C	2 V


D	3 V	E	5 V








This is because


A	the e.m.f of the cells are too low


B	the cell connections are incorrect


C	the potentiometer wire, PQ, is too short


D	the resistance of the galvanometer is too 	high


E	the resistance of the potentiometer wire is 	too high








Which of these is/are true?


a is at a higher potential than b


b is at lower potential than c


pd between c and b is equal in magnitude to the pd between b and a.


		








12 V, 30 W





24 V
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Once current flows in the circuit, the bulb lights 


Current in the circuit can be stated as � EMBED Equation.DSMT4  ��� where r is the internal resistance of the cell


Current flows in the circuit if R is not infinitely large











In the adjacent circuit, the battery has negligible internal resistance.  AB is  a variable resistor having a total resistance R. Which of the following statements about the circuit is/are true?


Moving the sliding contact towards A increases the brightness of the bulb


The pd across BC is equal to the pd across the bulb.


The connection of the bulb to the potential divider caused the battery to supply more current than before.








40.	The value of the internal resistance of the battery in ohms is


	A	0		B	5		C	10		D	15


	E	1.0


41.	The value for the emf of the battery in volts is 


	A	5		B	0		C	0.5		D	10


	E	15


42.	The maximum power transferred to R in watts is 


	A	2.5		B	6.25		C	10		D	5.0


	E	2.0








36.	If no balance point can be found which of the following is likely to be the reason for this?


A	Supply S1 and supply S2 both have their negative terminals connected to A of the wire


B	The emf of supply S1 is greater than the emf of supply S2.


C	The galvanometer G has an internal resistance that is too high


D	The resistance of X is set to a minimum value and emf of S1 which is greater than the emf of supply S2.


E	The pd across the 5 ( is greater than the pd across AB.
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A 12 V battery is connected to a resistor initially at  0 0C with the switch open. When the switch is closed


A	The voltmeter reading remains constant at 12 V


B	The voltmeter reading  falls below 12 V


C	The voltmeter reading falls below 12 V and gradually rises to a steady value less than 12 V


D	The voltmeter reading falls and gradually rises  to 12 V


E	The behaviour of the voltmeter cannot be clearly predicted.
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