Equations of Motion
1.

Find:
(i) a       (ii) s       (iii) F
2.


Find
 (i) a

(ii) how far it travels in 4 secs

(iii) when will final velocity by 20ms1
3.


Find
(a) ccn
4.

5.
An object moves such that when t = 1, s = 4m and when s = 32m,

 t = 6 secs, find ‘u’ and ‘a’.
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8 = 2u + a
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 s = 32m when t = 6


32 = u.6 + 
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32 = 6u + 18a

(

(2 16 = 3u + 9a

Solve

3u + 9a = 16


(


2u + a = 8


(   x 9


3u + 9a = 16



18u + 9a = 72



(15u = (56



      u = 
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      u = 3.73ms1



a = 8 ( 2u



   = 8 ( 2 (3.73)



a = 0.54 ms2
1.

v = 15


v = u + at



F = ma

u = 3


15 = 3 + a.6



F = 3 x 2

a = 


15 ( 3 = 6a



   = 6N

s = 


12 = 69

t = 6


2 ms2 = a



s = 
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s = 54m

2.

v = 


s = ut + ½ at2



v = u + at
u = 


s = 0(4) + ½.5.42


20 = u + 5t
9 = 5ms2

s = ½ x 5 x 16


20 = 5t
s = 


s = 40m



4 sec = t
t = 4
3.


f = ma


6 ( 1 = 5a


1ms-2 = a

4.









R2 = 62 + 82








R = 
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R = 10N

f = ma


10 = 2a


5ms2 = a


tan( = 
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( = tan-1(
[image: image11.wmf]6

8

)

Example 1

A car initially at rest at a traffic light accelerates at 2ms2 when the light turns green.  After 4 secs, what is the car’s velocity and position.

v = ?





v = u + at

u = 0ms1




v = 0 + 2 (4)
a = 2ms-2




v = 8ms1
s = ?





s = ut + 
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t = 4sec




s = 0 (4) = 
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s = 16m

Example 2

A car reaches a velocity of 20ms1 with an acceleration of 2ms2.

How far will it travel while accelerating if:

a) It is initially at rest

b) If it was travelling at 10ms1
a)







b)

v = 20ms1

v2 = u2 + 2as



v = 20ms1
u = 0ms1

(20)2 = 02 = 2.2.s


u = 10ms1
a = 2ms2

400 = 4s



a = 2ms2
s = ?


100m = s



s =

t = ?







t = 









v2 = u2 + 2as









202 = 102 + 2 92).5









400 = 100 = 45










[image: image14.wmf]4

300

 = s









75m = s

Example
A stone is thrown vertically upwards with a velocity of 20ms1.  

If g = 10ms2 find:

(i) greatest height reached by the stone

(ii) the velocity after 3 secs

(iii) the height of the stone 3 secs after projection

v = 0



v2 = u2 + 2as
u = 20ms1


02 = (20)2 + 2 ((10) ( s
a = (10ms2


20s = 400
s = ?



s = 
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t = 



s = 20m
Time to highest pt:


v = u + at


0 = 20 + ((10) t

10t = 20


t = 2 secs

when t = 3,
v = u + at



(or when t = 1 after highest pt)


v = 20 + ((10) 3



v = 20 ( 30


v = (10ms1

i.e. downwards when t = 3
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(iii)
Height of stone after t = 3


s = ut + 
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s = 20 (3) + 
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   = 15m above projection pt

Example

An object starts from rest and moves in a straight line with a constant acceleration of 3ms2.

Find the objects’ velocity after 5 secs.
v = ?





u = 0ms1



v = u + at
a = 3ms2



v = 0 + (3 x 5)
s = 




v = 15ms1
t = 5 secs
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