
 No Brain Too Small  SCIENCE  

AS90940 Demonstrate understanding of aspects of mechanics 

Test yourself 

Print and then fold the page over on the line to hide the answers, then open it up to mark 
your work. Good luck!!! 
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Question Your answer Answer 

Terry completes a 100 m race in 11.5 s.  Calculate his average speed.  8.7 ms-1 

Sketch the shape of the line on a distance time graph to show 
acceleration.   

What can be calculated from the area under a speed-time graph?  distance 
travelled 

Liam has a mass of 72 kg and travels at a speed of 12 ms-1. Calculate Liam’s 
kinetic energy.  5184 J 

Kaylee goes bungee jumping. She has a mass of 65 kg and falls 50 m 
before the bungee cord starts to stretch. How much gravitational 
potential energy does she lose during the 50 m fall? 

 32500 J 

The mass of a boat is 420 kg and it exerts a pressure of 323 Pa on water.  
Calculate the area of the boat that is in contact with the water.  4200/323 = 

13 m2 

A BMX biker rides at constant speed of 2.0 ms-1.The combined mass of the 
boy and his bike is 90 kg.  Calculate their kinetic energy.  180 J 

The BMX biker rolls down a sloping track with an acceleration of 1.5 ms-2.  
The combined mass of the boy and his bike is 90 kg.  What is the net force 
acting on him and his bike? 

 135 N 

The BMX biker is travelling at 2.0 ms-1 and accelerates with an 
acceleration of 1.5 ms-2.  What is his speed after he has accelerated for 2 
seconds? 

 5 ms-1 

The BMX rider pushes off from rest and rolls down a track.  The combined 
kinetic energy of the boy and bike (combined mass 90 kg) at the bottom is 
2250 J.  Ignoring friction how high was the top of the ramp? 

 2.5 m 

Sarah hits a golf ball gently towards the hole, which is 18 m away and the ball 
takes 4.5 s to reach the hole.  Calculate the average speed of the ball.  4.0 ms-1 

The initial kinetic energy of the ball when it is hit is 0.81 J. The mass of the 
ball is 0.045 kg and its final velocity is 2.0 ms–1. It travels a distance of 18 
m towards the hole.  Calculate the average friction force exerted by the 
grass on the ball.  Hint:  find “lost energy”, the work done on the ball as 
a result of friction.  Use W=F x d to find F. 

 
 0.72 J 
 0.04 N 

Friction is a force that { aids / opposes } motion.  opposes 

Ramps allows the same work to be done with a { smaller / larger } force 
exerted over a greater distance.  Smaller 

Since W = F × d, increasing the length of the ramp { decreases / increases } 
the amount of force.  decreases 
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Question Your answer Answer 

During heavy rain, the gutter under the roof of a house begins to overflow 
onto the driveway. The gutter is 2.8 m above the driveway and a 20 gram 
mass of water leaves the gutter and hits the driveway. Calculate the speed 
at which the water hits the ground.  (Ignore the air friction.)  Hint  
calculate EP  assume all EP is converted to EK  calculate speed 

 7.5 ms-1 

The rain is falling from clouds, which are at a height of 3 km above 
ground. Physics calculations predict that if the raindrops accelerate at 10 
ms–2, they should hit the ground at about 250 ms–1. However, in reality, 
raindrops hit the ground at about 5 ms–1.  
(a) Explain why they hit the ground at a constant speed. 
(b) Explain why they hit the ground much more slowly than predicted. 

 

They reach 
terminal 
velocity 
 
Air resistance 
/ drag 

At a ski field, a rope pulls a girl up the slope through a vertical height of 3.8 
m. The time of travel is 90 s. The combined mass of the girl and her ski gear is 
80 kg.  Calculate the power provided by an electric motor to pull the girl to 
the top of the slope. (Ignore the friction.)  
Hint  calculate EP gained  Calculate power. 

 
 3040 J 
 33.8 W or 

33.8 Js-1 

A girl skis freely down a slope in a straight line. At the bottom of the slope, 
her speed is 6.0 ms–1. The combined mass of the girl and her ski gear is 80 
kg.  Calculate her kinetic energy at the bottom of the slope. 

 1440 J 

Why is the kinetic energy gained by the girl at the bottom of the slope 
LESS than the potential energy she has lost?  

Conversion 
to heat due 
to friction 

The length of each of girl’s skis is 1.60 m, and its average width is 0.10 m. 
The combined mass of the girl and ski gear is 80 kg.  She is standing 
upright on both skis. Calculate the pressure the skis exert on the snow. 

 2500 Nm-2  or 
2500 Pa 

Mark holds a shopping bag of mass 0.65 kg.  What is its weight?  6.5 N 

When mark holds the bag by its handles it remains motionless.  What is 
the size of the net force acting on the shopping bag?  0 N 

Mark is travelling at a constant speed of 12 m s–1 along a straight road 
when he sees children walking across a pedestrian crossing ahead of him. 
It takes him 0.70 s to react before he applies the brakes as hard as he can.  
Calculate the distance Mark travels during the 0.70 s reaction time. 

 8.4 m 

The van is travelling at 12 m s–1 when Mark applies the brakes. The van 
travels 27 m before it stops. The combined mass of Mark and his van is 
2100 kg. Use this information to calculate the average braking force 
required to stop Mark and his van. Hint  calculate EK “lost”  
 Use W = F x d to calculate the force. 

 
 151200 J 
 5600 N 

A crate has dimensions 1.5 m × 0.75 m × 1.2 m, and its weight is 
1150 N.  Calculate the pressure exerted on the floor when it is placed on 
the face with measurements of 1.5 m x 1.2 m.  

 639  Pa or 
639 Nm-2 

 


