Displacement

» Displacement the distance moved Iin a
stated direction (the distance and direction
from the starting point). A VECTOR




Velocity?

» Velocity Is the rate of change of
displacement. Also a VECTOR



An Interesting example

We have constant speed but changing
velocity.




Acceleration?

« Acceleration is the rate of change of
velocity. Also a VECTOR




An Interesting example

We have constant speed but changing
velocity.

Of course a changing
velocity means it must
be accelerating!




Average speed/velocity?

» Average speed/velocity Is change In
distance/displacement divided by time taken
over a period of time.




Instantaneous speed/velocity?

 |nstantaneous speed/velocity is the change
In distance/displacement divided by time at
one particular time.




The equations of motion

» The equations of motion can be used when
an object Is accelerating at a steady rate

» There are four equations relating five
guantities

u initial velocity, v final velocity,
s displacement, a acceleration, t time
SUVAT equations



The four equations

This is a re-arrangement of

t

This says displacement = average
velocity x time

1 With zero acceleration, this
S=ut+ Eat2 becomes displacement = velocity
X time

; 5 Useful when you don’t know the




Beware!

« All quantities are vectors.

» These equations are normally done in one
dimension, so a negative result means
displacement/velocity/acceleration in the
opposite direction.




Example 1

Mr Mac is driving his car, when suddenly the engine

stops working! If he is travelling at 10 mst and his
decceleration is 2 ms~ how long will it take for the car

to come to rest?




B2,

Example 1 Sepney

Mr Mac is driving his car, when suddenly the engine

stops working! If he is travelling at 10 mst and his
decceleration is 2 ms~ how long will it take for the car

to come to rest?
What does the question tell us. Write it out.



B2,

Example 1 Sepmey

Mr Mac is driving his car, when suddenly the engine

stops working! If he is travelling at 10 mst and his
decceleration is 2 ms~ how long will it take for the car
to come to rest?

u=10ms?
v =0 mst
a=-2ms*

=75



B2,

Example 1 Sepmey

Mr Mac is driving his car, when suddenly the engine

stops working! If he is travelling at 10 mst and his
decceleration is 2 ms~ how long will it take for the car

to come to rest?

u=10 ms
v =0ms1
a=-2ms?
t=7s

Choose the equation that has these quantities in
v=u-+at



Example 1

Mr Mac is driving his car, when suddenly the engine

stops working! If he is travelling at 10 mst and his
decceleration is 2 ms~ how long will it take for the car
to come to rest?

u=10msitv=0msta=-2ms?2t=7s

V=u+at
0=10+ -2t
2t=10

t = 5 seconds




B2,

Example 2 Sepney

Jack steps into the road, 30 metres from where Mr
Mac’s engine stops working. Mr Mac does not see Jack.
Will the car stop in time to miss hitting Jack?



B2,

Example 2 SepmEy

Jack steps into the road, 30 metres from where Mr
Mac’s engine stops working. Mr Mac does not see Jack.
Will the car stop in time to miss hitting Jack?

What does the question tell us. Write it out.



B2,

Example 2 Sepney

Jack steps into the road, 30 metres from where Mr
Mac’s engine stops working. Mr Mac does not see Jack.
Will the car stop in time to miss hitting Jack?

u=10 ms!
v=0ms!

a=-2ms?
t=5s

S=7m



B2,

Example 2 Semmey

Jack steps into the road, 30 metres from where Mr
Mac’s engine stops working. Mr Mac does not see Jack.
Will the car stop in time to miss hitting Jack?

u=10mstv=0msta=-2ms?t=5ss=7?m
Choose the equation that has these quantities in
V2 = U? + 2as



Example 2

Jack steps into the road, 30 metres from where Mr
Mac’s engine stops working. Mr Mac does not see Jack.
Will the car stop in time to miss hitting Jack?

u=10mstv=0msta=-2ms?2t=5ss=?m
V2 = U? + 2as
02=102% + 2X-25
0 =100 -4s
4s =100
s = 25m, the car does not hit Jack. ®




Example 3

A ball is thrown upwards with a velocity of
24 m.s,




Example 3

A ball is thrown upwards with a velocity of
24 m.st,

« When is the velocity of the ball 12 m.s-1?



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« When is the velocity of the ball 12 m.s-1?

u=24m.s? a=-9.8ms? v=12mst
=9



A ball is thrown upwards with a velocity of 24
m.s2,

« When is the velocity of the ball 12 m.s-1?

u=24m.s a=-98ms? v=12m.st

t="7

V=u-+at



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« When is the velocity of the ball 12 m.s1?

u=24m.s? a=-9.8m.s? v=12m.st

V=u-+at

12 =24 + -9.8t

-12 = -9.8t

t=12/9.8 = 1.2 seconds




Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« When is the velocity of the ball -12 m.s1?



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« When is the velocity of the ball -12 m.s1?

u=24m.s? a=-9.8ms? v=-12m.st
=9



A ball is thrown upwards with a velocity of 24
m.s2,

« When is the velocity of the ball -12 m.s1?

u=24m.s a=-98ms? v=-12m.ust

V=u-+at



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« When is the velocity of the ball -12 m.s1?

u=24m.s a=-98ms? v=-12m.ust

V =U + at
-12 =24 + -9.8t
-36 = -9.8t

t = 36/9.8 = 3.7 seconds




Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« What is the displacement of the ball at those
times? (t = 1.2, 3.7)



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« What is the displacement of the ball at those
times? (t = 1.2, 3.7)

t=12,v=12,a=-98,u=24s="7



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« What is the displacement of the ball at those
times? (t = 1.2, 3.7)

t=12,v=12,a=-98,u=24s="?

S = ut + Yeat? = 24x1.2 + ¥2x-9.8x1.22

$=28.8-7.056=21.7m




Example 3 h

A ball is thrown upwards with a velocity of 24
m.s2,

« What is the displacement of the ball at those
times? (t = 1.2, 3.7)

t=3.7,v=12,a=-98,u=24s="7

s = ut + Y2at? = 24x3.7 + ¥2x-9.8x3.772

s =88.8-67.081 = 21.7 m (the same?!)




Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

* What is the velocity of the ball 1.50 s after
launch?



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

* What is the velocity of the ball 1.50 s after
launch?

u=24,t=150,a=-98,v="7?



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

* What is the velocity of the ball 1.50 s after
launch?

u=24,t=1.50,a=-98,v="7
V=u+at



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

* What is the velocity of the ball 1.50 s after
launch?

u=24,t=150,a=-98,v="?
v=U-+al
v=24+-9.8x1.50 =9.3 m.s1




Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« What is the maximum height reached by the
ball?



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« What is the maximum height reached by the
ball?

u=24,a=-98,v=0,s=7?



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« What is the maximum height reached by the
ball?

u=24,a=-98,v=0,s=7
V2 =Uu? + 2as

0 =242 + 2x-9.8X%S

0 =242 -19.6s



Example 3

A ball is thrown upwards with a velocity of 24
m.s2,

« What is the maximum height reached by the

ball?
u=24,a=-98,v=0,s=7
0 =242 -19.6s
19.6s = 242

s=242/19.6 =123 m




