FORM SEVEN PHYSICS (P 3.6  -ELECTRICITY)

WORKSHEET  FOUR:   INDUCTANCE

1.
Two coils are wound over each other on a soft iron core. The primary coil has 500 turns and the secondary has 15000 turns. 
(a)
If the AC voltage in the primary is 1.5 V (RMS), show that the voltage in the secondary coil is 45 V.

(b)
If the secondary coil is connected to a circuit with a resistance of 470 Ohms, calculate the current in the secondary coil.


(c)
Calculate the current in the primary coil that will produce the results described in (b).

(d)
The primary coil is now connected to a DC supply and switched on. The current in it reaches a value of 220 mA after 0.8 s. If the Voltage induced in the secondary coil during this time is 
23 V, calculate the mutual inductance of the arrangement.
2.
Explain why the two coils in a transformer are not wound on a single piece of iron. In your answer suggest a design for the iron core that will allow for greatest efficiency.

3.
A transformer has a mutual inductance of 0.8 H. The primary coil has 700 turns and the secondary has 14000 turns.


(a)
The current in the primary is seen to change smoothly from 0.5 A to 3.3 A in 3 s.



What voltage is induced in the secondary coil during this time?

(b)
An alternating voltage of 12 V is applied to the primary coil and a current of 1.23 A flows in it. What is the voltage and current induced in the secondary?

4.
An 0.5 H inductor is connected to a 12 V battery through a switch.
(a)
If the resistance in the circuit is 6 Ohms, calculate the maximum current that will flow in the circuit after it is switched on.

(b)
Calculate approximately how long it will take for the current to reach its maximum value.

(c)
Calculate the energy in the coil when the current has reached its maximum value.

5.
An inductor of 10 H is connected into a circuit and has a DC current of 3 A flowing through it. The circuit is switched off, and as the switch is opened, a spark is seen to jump across the points of the switch. 

(a)
Explain why this spark is produced.
(b)
Calculate the induced Emf in the coil (producing the spark) when the switch is opened, if 
the 3 A current reduced to zero in 0.12 s

(c)
Calculate the energy stored in the inductor before it was switched off.

(d)
When the switch is opened, an induced current tries to flow in the coil. State the direction of this induced current relative to the original current direction. Explain your thinking.

