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The figure below shows a diagram of a lock. The door unlocks when the switch is closed.

bolt /doorframe colenoid
L
door ||
| ] > |
\ /switch
spring + -

[

battery

i. Which material should the bolt be made from?

Iron or steel

ii. Explain why the door unlocks when the switch is closed.
An explanation to include all of the following:

e Thereis a current in the solenoid/circuit.

e Creating a magnetic field.
e Attracting the bolt.

iii. When the door unlocks, a force of 2.88 N is applied to the spring.
The spring extends by 1.50 cm. Calculate the spring constant of the spring.
1.50cm =0.015m
2.88 =k X 0.015
k=2.88 ~0.015

Spring constant = 192 (N/m)

In the space below draw the electrical
symbol for a thermistor.
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State one use of a thermistor.

Home heating fire alarm
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A student uses 3550 J of energy climbing up
steps. It takes the student 15 seconds to
climb the steps.

Calculate the power of the student.

Power = 3550 =+ 15

Power = 236.66 or 236.67 W

A car has a mass of 1000 kg and is travelling at a speed of 20 m/s.

Calculate the kinetic energy of the car.

Kinetic energy = %(1000) X 202

Kinetic energy = 200 000 J




