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%.\ Cons+ru\o+'m9 a model

W=06x - 0.06x"

i) When the football 1s steuwck, x=0

= (o) 0.06(0)
\/\:

when x =15
h=0605) -0.06(15)°
W= -4.5m

The model is not valid when x=\5 gs the \/\eichr wowd
be 4.5m below ground level



7. hz=-5t> 4+ 2t +3

a) When o\'\vimg board is above worer £ =0
hW2-5(0)*%3(0) +2

h=8m

b) When £=!
Wz-50)%+ 2(1)+%
W= ém

<) When t=3
hz-5(%)"+ 2(2)+8
h= - 23m

a) The model is not vaid when £=2%. Ofter e diver

enters the water, other forces then act on +he diver and
so t+he model cepses ‘o be valid

2. h=08x-0.05x"

)
D when x =2 .
h=0.8(2)-0.05(2)
h= 1. 4m

W) when x=6 ,
h=0.3(5) -0.05(5)
hz275m

i) when x=(0 .
h= 0.8(10)-0.05 (16)
W= 2



4

) Wwen 2¢=20

*)

b)

h = 0.%(20)- 0.05(20)°
W= -4m

The model is nox volid when x =20 gs +he \Aeicovw
would ve below grovmd level

d = 268E —kt”

when €22, d =49
491 = 26.8(2)-K(2)*
49.1 T 5%2.6 - Ak
AK = 4.5
Kz\.125

d=26.8(%) -1.125(8)
Az \A2 &m

The model s valic for positive values of £ only
We are olso unsure of what happens after £=8, and

we therefore com+ use this model pasr that point.

The mode! s valid for 0<t <3



5. h >0 means 0.6x-0.06x"= x(0.6-0.06x)=0
We are assuming thot x 20 after the ball 1s strunck, so
we need the bracke+ 1o be non -negative:

0.6 2 0.06 =
x< (0.6 =10

.06

S

So +he model is vovid for 0 x <10

6.  Wwhen bthe diver 1s above fhe water, =0
-5t 1 3k+ 8 -0
Ez1.6 or £ =-)

The diver enters the water after |.6 seconds, since
Yhe wodel is only valid from the fime the diver dives
wndil Hhe fime the diver enters the wodter.

Therefore, ¥he mode| is valid for Ot < 16

7
®n W =0 means 0.8x -0.05x"=(08-0.05x) 20
We are assuming that 20 after the shotis Yhrown, so
we heed the bracke+ {0 be non -negative:

0.3
x

0.05x
0.8 =z=l6

0.05

N\

So the model is votid for O< <16



b)  The maximum height occurs at the vertex of the
parabola owen \0\7
Wz0.8x-0.05x"

The - coordinate of the vertex can be found using
xz—-b where 0= -0.05 and b=0.%
20

x = - 0.8 - 3
2 (-0.05)

Supstitnte x =%

h =0.8(%) -0.05(8)"
W= 2.2m

) Wz 0.6x ~0.04="
x(0.6-0.04x) 20
0.6 20.04x
~ S 0.6 - |5
0.04
The mode| (s volid for 0€ << 5
The model for Rashid is valid for 0< < <16

Roshid throws he shot |bm Sam throws the shot (5m.
Rashid wins by |m



%

h= L% +1.2x -0.2x"

®  When ball \eaves player's hand, =0

b)

d)

hZ1Lg+1.200)-0.20)
h=1.3m

When W=2.4

24208+ 21x-0.2x"
16z 2Lx -0.2x*
-0.2%x* +1.2x-\- 6 =0

X4 ond x = 2

when hW=z2.%
2.821.%¥+1.2x-0.2x"
-l TlL2x-0.2x

-0.2x 4+ 1.2 -1 =0
x5 or x|

The wetrball is 2.8m above Yhe grouncl after it has
rovelled both \wm and Bm hOrizonm\nq.

AY +he Shorter distance, the nerball will be Frovelling
uwpword , s0 K=5

T

Toke dedvotive of W=l.8+1.2%x-0.2x" and set+o zero
Wix)= 1.2 -0.4x
.2 = 0.Ax

x> 3

So the wmodel is valid for 0€ x< 5




Suwobstiture x=32

W= 18 +\.2(2)-0203)
hz 2.6m
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