Third form forces and motion test

1.       Draw a picture of a block at rest sitting on a desk and label the 2 forces on it.       

          Make sure the relative sizes of the forces are clear. [3]
2.
A wooden block is at rest on a table. A Newton meter is attached to a hook on the block and is pulled gently to the right so that the force applied to the block increases slowly to 0.3 N. The block does not move.


a)    What force (name, value and direction) is preventing the block moving?[3]

…………………………………………………………………………………


The force is now increased to 0.4 N and the block starts to move. The newtonmeter is now pulled so that the block and meter move steadily along the table.

b) Is the newtonmeter still reading 0.4 N ? . Explain your answer. [2]
…………………………………………………………………………………

…………………………………………………………………………………

c) Describe what you could do to make the force required to move this block 

greater than 0.4 N [1]
………………………………………………………………………………….
d) Name 1 thing you could do to make the force required to move this block less. [1]
…………………………………………………………………………………..
3. A car travels 60 miles 3 hours. Calculate its average speed in mph. [2]
………………………………………………………………………………..   mph
4. A London bus achieves an average speed of 5 m/s during one trip of 8km. How many minutes does the trip take? [1]
………………………………………………………………………………………

5. A charging bull elephant achieves an average speed of 18m/s for 10 seconds. How far has it travelled during this time? [1]
………………………………………………………………………………………

6. a) A tube train takes 60 seconds to reach its maximum speed of 30m/s from rest. What is the acceleration of the tube train during this time? [2]
………………………………………………………………………………………

b) The tube train can apply its brakes and come to rest in only 15 seconds. What deceleration can the brakes provide? [2]
………………………………………………………………………………...........

c) The tube train starts from rest, accelerates for 60 seconds up to its maximum speed and then stays at that speed for 2 minutes before braking sharply for 15 seconds and coming back to rest. Sketch a Speed/Time graph for the tube train. It does not have to be to scale, but must include values. [3]
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e) How far did the tube travel when travelling at its maximum speed? [1]
……………………………………………………………………………………

f) How far did the tube train travel in total? [3]
……………………………………………………………………………………

7. a) Beneath each of these ticker tape traces, describe what kind of motion is being shown. [4]

b) Tape 3 shows an acceleration. Using a ruler, calculate the value of this acceleration showing your method very clearly. [4]
………………………………………………………………………………………

8. A rock is dropped down a well. It takes 8 seconds to reach the bottom whereupon a “plop” is heard (ignore time taken for sound to reach the person at the top of the well). It accelerates downwards during its fall at 10 m/s2. 

a) Sketch the shape of a speed/time graph for the rock as it falls, until just before it hits the water.



b) Calculate how fast the rock was going when it hit the water after 8 seconds.

………………………………………………………………………………………

c) Calculate the average speed of the rock as it fell, and then calculate how deep the well is. [4]

9. A parachutist is falling through the air at his terminal velocity. Draw him and label the forces on him, making clear their relative sizes. [3]

10. Sketch a graph showing how the speed of a parachutist varies over time as he falls out the plane, accelerates, reaches terminal velocity once, then opens his parachute and slows to a safer terminal velocity for landing. [4]



