1.
Convert 25 mA to A

2.
Convert 0.50 A to mA

3.
A torch bulb passes a current of 120 mA.

(a)
How many coulombs of charge flow through the lamp in 1 minute?

(b)
How many coulombs of charge flow through the lamp in 1 hour?

(c)
How many electrons leave the negative terminal of the cell each second?

4.
A car battery is rated as 36 A h. In principle this means it could pass a current of 1 A for 36 h before it runs down. How much charge passes through the battery if it is completely run down?

5.
An electron beam in a beam tube carries a current of 125 (A.

(a)
What charge is delivered to the screen of the tube every second?

(b)
How many electrons hit the screen each second?

6. a. The current in a certain wire is 0.35A. Calculate the charge passing a point in the wire i. in 10 s, ii in 10 min.

b. Calculate the average current in a wire through which a charge of 15C passes in i. 5s, ii 100s

7. Calculate the number of electrons passing a point in the wire in 10 minutes when the current is a. 1.0µA       b. 5.0A
8. In an electron beam experiment, the beam current is 1.2mA. Calculate

a. The charge flowing along the beam each minute

b. The number of electrons that pass along the beam each minute
9 A certain type of rechargeable battery is capable of delivering a current of 0.2A for 4000s before its voltage drops and it needs to be recharged.

Calculate: 

The total charge the battery can deliver before it needs to be recharged.

The maximum time it could be used for without being recharged if the current through it was   i. 0.5A,    ii. 0.1A

Solutions to introductory questions on charge and current

1.
0.025 A

2.
500 mA

3.
(a) 
Q = It = 0.120 ( 60 = 7.2 C


(b)
Q = It = 0.120 ( 60 ( 60 = 432 C


(c)
N = Q/e = It/e = (0.120 ( 1) / 1.6 ( 10-19 = 7.5 ( 1017 s-1
4.
Q = It = 36 ( 60 ( 60 = 129 600 = 130 000 (2 sf.)

5.
(a)
Q = It = 1.25 ( 10-4 ( 1 = 1.25 ( 10-4 C


(b)
N = Q/e = 1.25 ( 10-4 / 1.6 ( 10-19 = 7.8 ( 1014 s-1
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i. I = 0.35A                 t = 10s


         Q = It                      Q = 0.35 x 10 = 3.5 C


     ii. I = 0.35A                 t = 10 min = 600s


         Q = It                     Q = 0.35 x 600 = 210 C


b. i. Q = 15C          t = 5s


        I = Q/t         I = 15/5 = 3A


     ii. Q = 15C        t = 100s


         I = Q/t         I = 15/100 = 0.15A
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I = 1.0µA                 t= 10min  = 600s


     Q = It  = 1x10-6 x 600  = 6x10-4 C


     No. of electrons = total charge / charge of one electron


     No. of electrons = 6x10-4 / 1.6x10-19 = 3.75x1015 electrons


I = 5A                 t= 10min  = 600s


     Q = It  = 5 x 600  = 3000 C


     No. of electrons = total charge / charge of one electron


     No. of electrons = 3000 / 1.6x10-19 = 1.88x1022 electrons
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I = 1.2x10-3 A                     t= 1min = 60s 


     Q = It          = 1.2x10-3 x60  = 0.072 C


b. no. of electrons = total charge /charge of one electron


    no. of electrons = 0.072/1.6x10-19 = 4.5x1017 electrons





9: 


I = 0.2A         t = 4000s


     Q = It = 0.2 x 4000 = 800C


i. Q = 800C        I = 0.5A 


        t = Q/I = 800/0.5 = 1600s


    ii. Q = 800C        I = 0.1A


         t = Q/I = 800/0.1 = 8000s








