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f o r c e s



• reaction time explained in terms of longer reaction times increase 
thinking distance (from a given speed) 
• taking drugs 
• drinking alcohol 
• tiredness 
• age 
• distractions explained in terms of the effect on driver’s reaction time 
• speed explained in terms of the faster the vehicle the greater the 
distance travelled in the driver’s reaction time (or converse) OR 
explained in terms of increased speed increases KE so increases work 
done to stop the vehicle 
• condition of the tyres 
• condition of road surface 
• wet/icy roads explained in terms of condition of tyres and road 
surface (including weather considerations) affecting friction (between 
tyres and road) 
• condition of brakes explained in terms of effect on braking force 
(applied to the wheels) or reduced friction





brakes overheating or brakes locking (causing) 
loss of control or (causing) a skid



the tendency of an object to continue in its state 
of rest or motion

(soft foam) increases the time taken to stop or 
increases the time taken to decrease momentum 
decreases the rate of change in momentum 
reducing the force (on the egg)







longer arrow pointing 
vertically downwards 
labelled weight 



initially air resistance is less than weight / 
gravity so the skydiver accelerates 

acceleration causes the air resistance to 
increase 

resultant force decreases to zero 

so the skydiver falls at terminal velocity 



The higher the altitude the less dense the air so the air 
resistance on the skydiver (falling from 39000m) was less 
(at the same speed) so the skydiver was able to 
accelerate for longer before reaching (a higher) terminal 
velocity 



the (perpendicular) distance from the pivot / hinge to 
(the line of action of) the force is greater so a smaller 
force is required 





• place one wooden block under the ramp 
• vary the height by placing a different number of wooden blocks 
• measure the height of the ramp using a metre rule 
• measure the distance travelled using a metre rule 
• measure time taken using light gates (and computer/datalogger) 
• measure time taken using a stopclock or ticker timer 
• release trolley from the same position each time 
• release the trolley without applying a force results 
• repeat at the same height and calculate a mean 
• repeat for different heights 
• calculate acceleration using 









• spring constant

 • (original) length

 • diameter







(vector quantity) has magnitude and a direction 

(scalar quantity) has magnitude only



resistive force acts on the ball so (resultant) force in 
opposite direction to velocity 

or so work is done on the ball





momentum is conserved in the collision 
(assuming no external forces) 

momentum of the pin increases therefore the 

momentum of the ball must decrease



reduced speed reduces stopping distance means less 
chance of collision OR the car will have less kinetic 
energy (1) so less likely to cause injury in the event of a 
collision (1)





same maximum force applied by the brakes because mass is 
less 
there is a greater deceleration braking distance is less OR 
reducing the mass reduced the kinetic energy of the van (at a 
given speed) (1) less work needed to be done to bring the van 
to a stop (1) (force from the brakes is the same) so braking 
distance is less (1)





use a pulley (on the edge of the bench)





(directly) proportional

repeat the measurements/investigation 

ignore anomalies and calculate the mean / average





(total) momentum before = (total) momentum after





(protective pads) increase the time taken to stop (during the 
collision) 

so the rate of change of momentum decreases 

reducing the force (on the ice hockey player)



accelerating







there is a maximum forward force (provided by the 
motor) 

as the speed of the car increases air resistance increases 

until air resistance is equal in size to forward force 

so the car can no longer accelerate





measure the original length of the spring and the 
extended length of the spring (with the metre rule) 
extension = extended length – original length







Displacement is the distance moved in a straight line, in a given 
direction, from the starting point. Displacement is a vector 
quantity as it has size and direction.



constant deceleration





at maximum power the forward force of the engines is 
constant
as it accelerates the air resistance increases 
resultant force = force from engines – air resistance 
therefore
resultant force decreases acceleration is 
directly proportional to resultant force









the effect on speed must be consistent with the cause of the 
change 
• competitors accelerate at the start 
• so speed increases 
• the road is not flat 
• so speed increases going downhill and / or speed decreases 
going uphill 
• the competitor goes round a bend 
• so speed decreases 
• competitors may tire towards the end (so the force they exert 
decreases) 
• so they slow down 
• competitors may sprint during the race 
• causing speed to increase 
• may get a puncture 
• so speed would decrease or they would stop 
• resistive forces on competitors may increase/decrease 
• so speed would decrease/increase





(total) momentum is conserved in the collision during 
the collision the momentum of carriage increases so the 
momentum of train decreases since 

momentum = mass × velocity, velocity (of train) 
decreases







gradient is equal to acceleration gradient / 
acceleration is not constant so resultant force is 
not constant because resultant force is directly 
proportional to acceleration (for constant mass)







as the apple falls / accelerates air resistance increases so 
resultant force decreases so acceleration will decrease 
acceleration will not be constant, so not a good 
assumption OR the apple only falls for a short 
time/distance (1) air resistance is negligible (1) so 
resultant force is constant (1) therefore acceleration is 
constant, so good assumption (1)



any two from: • capacity of the battery • speed • mass / weight 
• uphill / downhill • stopping at traffic lights • condition of the 
road • (air) temperature • (incorrect) tyre pressure • 
streamlining of the car









any two from: • wet / icy road conditions • poor condition of brakes • 
poor condition of tyres • increased mass of car • negative gradient of the 
road

distance = speed × time (so) longer reaction time = longer distance





velocity is a vector and speed is a scalar - road is not straight therefore 
direction changes so the velocity changes



there is a resultant force acting



as the velocity of the hailstone increases air resistance 
increases until air resistance becomes equal to the 
weight of the hailstone so the resultant force is (equal 
to) zero





kinetic energy depends on both mass and velocity as mass 
increases so does terminal / maximum velocity kinetic energy ∝ m 
and kinetic energy ∝ velocity squared so as mass doubles kinetic 
energy more than doubles







the point from which weight may be considered to act or the 
point where the mass appears to be concentrated







deforms elastically (so) will return to its original length / shape (after 
force is removed) 

OR compression is directly proportional to the force (applied) (1) (so) 
gives a linear scale (1)



upthrust acts (upwards on the brick) normal contact force acts 
upwards (on the brick) weight is equal to upthrust plus normal 
contact force
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