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Analysis Task Revision — Kinematics (Total Marks = 81) S OLuTions

2017 Analysis Task (23 marks)

Question 3 (7 marks)

The acceleration (in m/s?) as a function of time (in seconds) of a speed boatis: a=10-t
Initially the speed boat is at rest at the origin.

a) Find expressions for the velocity and displacement of the speed boat as functions of time.
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b) How Iong does the boat take to travel 200 metres? (Answer to two decimal places)
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d) What is the speed boat’s speed after traveling 300 metres? (Answer to two decimal places)
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Question 4 (7 marks)

A car accelerates uniformly from rest at an acceleration of 2.5 m/s? for T seconds and then continues at constant
velocity for 12 seconds.

The total distance traveled is 320 metres.
2016) Draw a velocity — time graph showing all relevant information.
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b) Find an expression for the distance travelled in terms of T only.

=W «TxLTT & 2-5T » 12

X % ,
= s T o+ 3T
c) Use your CAS to find all possible values of T. ) o o
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d) Use equations of motion to find the distance travelled in the fourth second (from t=31tot=4).
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Question 5 (9 marks)

~ v(m/s
The graph to the right represents the velocity — time graph of an object: 1] (m/s) fﬁ«—u\
a) Assuming the graph is parabolic, find the velocity function v(t) for the ;(/(4, 16) ™
object. (Use your CAS if necessary) ‘
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b) If the initial position of the object is x = 4 metres, find the position function x(t) for the object.
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c) Find the total distance travelled from t =0 to t = 10. QL - ‘uﬁ,g’ 16K » e
4 ‘ - - = 3
(o) =4 - ; T
oy - A — ¥
s (16) = xioe s e /3 = o4 m

o o ST _ 6%/
w §) = ¥xiy — /3 Y /3
d) Hence, find the average speed fromt=0to t = 10.
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e) Would you expect the average velocity to be higher or lower than your answer to d). Explain your answer.
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2016 Analysis Task (20 marks)

Question 3
An object starts at the origin and moves in a straight line with a velocity given by:
v(t)=t?=3t+2, t>0

a) Find an expression for the position of the object at any time, x(t).
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b) Find the dusplacement of the object after four seconds
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c) Find the total distance travelled by the object during the first four seconds. % /6
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Question 4 3

e Two balls are thrown upwards.

e Ball 1isthrown from the top of a 19.6m high building with an initial velocity of 4.9 m/s upwards.
o Ball 2 is thrown upwards with an unknown velocity (u) from the ground.
e The balls collide at a height of 9.8m above the ground.

a) Find the time taken for Ball 1 to reach the point of collision. . 1= & K-
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b) Considering that Ball 2 will take the same time to reach the same height, find its initial velocity (u).
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c) If the balls did not collide, how long would Ball 1 have taken to reach the ground? (Give answer as exact value)
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¢) At what speed would Ball 1 strike the ground? (Answer to three decimal places)
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The hare and the tortoise are having a race over one kilometre.

The tortoise initially accelerates at 0.5 m/s? until it reaches a speed of 4 m/s.
Then maintains a constant speed for the rest of the race.

The hare finishes a snack and then starts 50 seconds after the tortoise.

He accelerates at 2 m/s? until he reaches a speed of 10 m/s.

He then maintains this speed for 20 seconds.

Then he gets tired and decelerates at 1m/s? until he reaches a speed of 5 m/s.
Which he then maintains for the rest of the race.

VVVYVY?®

a) On the axes below, draw the velocity — time graphs for both the hare and the tortoise. Label the graphs
appropriately.
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b) Find the time taken for the tortoise to finish the race.
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c) Find the time taken, from t = 0, for the hare to finish the race. )
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d) At what time and at what distance, from the start, does the hare catch up to the tortoise?
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2015 Analysis Task (20 marks) - C(r‘[ O e

Question 1 (8 marks)
A missile is fired vertically upwards from a point on the ground, level with the foot of a tower 64m high. The missile is level
with the top of the tower 0.8 seconds after being fired.

a) If acceleration due to gravity is g m/s?, find the initial velocity of the missile in terms of g.
; i T
ye=muwhka ot

Ef= 08¢ ¥ angxog”

W = g(}aﬁi}“{’g (2 marl
b) Find the time taken to reach the greatest height in terms of g.
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c) Ifacceleration due to gravity is 9.8 m/s?, calculate the greatest height of the missile. Express your answer

correct to 2 decimal places. - v
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d) Calculate the length of time the missile is above the top of the tower (g = 9.8 m/s?). Express your answer correct
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A train which is initially at rest at one station, accelerates uniformly to a speed of 20 m/s. It maintains this speed for 1
minute, then decelerates uniformly at twice the magnitude of the original acceleration to rest at next station. The
two stations are 1420m apart.

a) Sketch a velocity-time graph showing the motion of the train between the two stations.
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b) How long does it take the train to travel between the two stations? v;«i—"—: A aD %2, - U.LQ‘
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The train company decides that they should upgrade their trains, as a new “Super Deluxe” model has been released.
They realise that this will enable them to save time and in turn, increase the number of passengers that they can
move throughout the day. They test the train between the existing stations, which are 1420m apart.

The new “Super Deluxe” can accelerate uniformly at the same rate as part (a) to a speed of 30m/s (due to an
upgraded engine and aerodynamics), travel at a constant speed of 30m/s and then decelerate at 3 times the
magnitude at which it accelerates (due to upgraded brakes).

¢) Sketch a velocity-time graph showing the motion of the train between the two stations.
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d) How much time will the “Super Deluxe” save travelling between the stations? fGT € @ A dlé ( EadTien
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1. Adrag car has an acceleration given by: -

a(t)=25-5t 0<t<6
It starts with zero displacement and zero velocity.
(a) Find an expression for the displacement x(t)
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(b) At what time(s) does the drag car reach its maximum speed?
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(c) What is the total distance travelled over six seconds/?
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(d) What is the average velocity over the first five seconds?
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(e) Sketch a labelled graph of velocity vs time on the axes below for the six second time interval.

AV (w/s) ” (‘5; ﬁ:?«“f’)
| (&, 49

{/( S) 2marks




2012 Analysis Task (10 marks)

Question 1

A motorcyclist travelling at 30 m/s passes a stationary police car. 5 seconds later, the police car takes off,
accelerating uniformly for 5 seconds until it reaches a speed of 35 m/s which it then maintains.

a) Draw a velocity time graph on the diagram below.
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b) If the police car catches up with the motorcyclist T seconds after it is first passed,

i) write an expression, d,,, in terms of T, for the distance travelled by the motorcyclist.
J‘M = %’ oT
ii) write an expression, d,, in terms of 7, for the distance travelled by the police car.
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c) Hence find the time the police car takes to catch the motorcyclist.
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d) Find the total distance travelled in the pursuit.
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