Mechanics and Heat One
1. How far does a remote control car travel in 75seconds if its average speed is 2m/s?

2. How long does it take an electric golf buggy to travel 200m if its average speed is 0.8m/s?

3. A runner completes a 3000m race in 15minutes, what is her average speed?

4. A cyclist completes a 30kk race in 45minutes, what is his average speed in m/s and km/hr?
Mechanics and Heat Two
1. Copy and complete this passage about instantaneous speed:-

The instantaneous speed of a vehicle can be measured by finding the average speed over a s_____ time. To avoid errors caused by h____ r_____ time an e_____ timer such as a l_____ g_____ can be used. The timer measures how long an object, usually a c_____, takes to pass through the l____ beam. The instantaneous speed can be calculated by dividing the l____ o__c_____by the t____ t__ c____ b____.

2. On the example on Summary Note page 2 calculate the instantaneous, in m/s, if the length of card is 8cm and the timer shows 0.16s.
Mechanics and Heat Three
1. Copy and complete the following:-

__________ quantities are described by stating __________ only. Two examples of this type of quantity are __________ and __________.

__________ quantities are described by stating __________ and __________. Two examples of this type of quantity are __________ and __________.

2. A man walks 1.2km due North followed by 0.5km due East. He takes 30minutes. Calculate his average speed and average velocity in km/hr.
Mechanics and Heat Four
1. A sports car changes speed from 13m/s to27m/s in 3.5seconds. What is its acceleration?

2. A bus slows down from 10m/s to 4m/s in 4seconds. What is its acceleration?

3. A train starts from rest and reaches a speed of 15m/s in 20seconds. What is its acceleration?

4. A bowling ball is accelerated from rest at2m/s  for 0.8s. What final speed will it reach?

5. A lorry is moving at 8m/s, when it starts to accelerate at 1.5m/s  . What will be its speed after accelerating at this rate for 4seconds?
Mechanics and Heat Six
1. Copy and complete the following:-

Forces can change an object’s s__________, s__________ and d__________. Forces are measured in units called __________. __________ is a force caused by gravity acting on an object’s __________. Mass measures the amount of __________ in an object.

2. What is the value for gravitational field strength on planet earth?

3. What is the weight of a teacher (mass 80kg) on planet earth?

4. What is the same teacher’s mass and weight on a planet where gravitational field strength is 15N/kg?
Mechanics and Heat Seven
1. Which force always acts in the opposite direction to motion?

2. Air resistance depends mainly on which two factors?

3. Give two examples of reducing friction to make movement easier.

4. Give two examples of increasing friction to slow an object down.

5. Copy and complete the following about Newton’s First Law:-

When the forces on an object are b__________ it will be s__________ or moving with a c_________ v_________.
Mechanics and Heat Eight
1. Postman Pat has a van of mass 1200kg which accelerates at 5m/s   . What is the unbalanced force causing the acceleration?

2. A car of mass 800kg experiences frictional forces equal to 400N. If the engine force is 1000N, what will be the car’s acceleration?

3. Buzz Lightyear’s rocket (mass 1.5kg) has a thrust (forward force) of 20N at take-off.

a) What is the weight (downward force) at take-off?

b) What is the unbalanced force at take-off?

c) What is the acceleration at take-off?
Mechanics and Heat Nine/Ten
1. What is a resultant force?

2. A crate is being pulled South with a force of 300N. At the same time it is being pulled West with a force of 400N.

a) Draw a free body diagram of the crate and its forces.

b) Find the resultant force on the crate by using a scale diagram AND a vector diagram.

3. What is the numerical value of the acceleration due to gravity on planet earth?
Mechanics and Heat Eleven
1. Copy and complete the following:-

A projectile has two separate motions. The horizontal motion has a constant __________. The vertical motion has a constant __________.

2. A ball is kicked of a cliff with a horizontal speed of 4m/s and lands 32m from the base of the cliff. How long did it take to reach the ground and what was its vertical speed when it landed?

3. An aircraft is moving horizontally at 110m/s when it drops supplies to help in a relief operation. The package takes 8s to reach the ground.

a) Calculate how far the package travels horizontally.

b) What is the vertical speed of the package when it reaches the ground?
Mechanics and Heat Twelve
1. State Newton’s Third Law.

2. Use Newton’s Third Law to help you copy and complete the following:-

When you kick a ball, your foot exerts a force on the ball, and the ball . . . . . . . . . . . 

When a rocket engine pushes hot gases backwards, the hot gases . . . . . . . . . . . 

3. Write a statement of the Law of Conservation of Momentum.

4. A car of mass 1200kg travelling at 15m/s collides with a stationary van of mass 1600kg. If the van moves off at 3.75m/s, what will be the velocity of the car after the collision?

5. A trolley of mass 1kg is moving to the right at 6m/s. It collides with a stationary trolley of mass 2kg. After the collision both trolleys move off together. Calculate their velocity after the collision.
Mechanics and Heat Thirteen
1. A pupil drags their bag (mass 5kg) for a distance of 3m using a force of 70N. How much work does the pupil do?

2. The energy transformed by a train on a 20km journey is 480MJ. What force was being used by the train?

3. A toy car uses up 800J of energy in 16s. What is the toy car’s average power?

4. A rower uses a force of 50N and travels 1.5km in 10minutes. What is her average power?
Mechanics and Heat Fourteen
1. A box of mass 4kg is raised to a height of 2m. How much potential energy does the box gain?

2. An escalator raises s shopper by a height of 10m. If the shopper gains 5000J of potential energy, what is her mass?

3. How much kinetic energy does a car of mass 1200kg have when it is travelling at 10m/s?

4. Calculate the speed of a van (mass 1500kg) when it has 48000J of kinetic energy.
Mechanics and Heat Sixteen
1. When a kettle containing 1.2kg of water ( c = 4200J/kg  C ) is boiled from 25  C, calculate the heat taken in by the water.

2. A hot drink ( c = 4000J/kg  C ) is allowed to cool from 80  C to 50  C. If there is 0.25kg of liquid in the cup, calculate the heat given out by the drink.

3. How much heat energy is needed to melt 200g of ice? ( l = 3.34 x 10  J/kg )

4. How much heat energy is needed to vaporise 640g of liquid nitrogen? ( l = 1125J/kg )
Mechanics and Heat Seventeen
1. A piece of aluminium ( c = 800J/kg  C ) falls and sticks to a worktop. There is a temperature rise of 0.09  C. If the aluminium has a mass of 500g, what is the speed of the aluminium when it hits the worktop?

2. Calculate the time taken for a 2kW heater to melt a 5kg block of ice. ( l = 3.34 x 10  J/kg )

3. The oil ( c = 1200J/kg  C ) in a chip pan is heated for 120s on a hob of power rating 1000W. If the oil has a mass of 1.25kg, calculate the rise in temperature.
