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i
A (0,10)
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ii.
When x=0, y=11=c=11
When x:%, y=19
y=ax’+c
:>19:£a+11
4
49

=-—a=8
4
—a=2
49
iii. V.
At A011
yzgx2+11 (019
49 y=11=A+1
Ly—11=32y = A=10
49 v
4 At B| -,19
=>x2:3—2(y—11) (2 )

7K

Vznjbxzd =y=10+e2 =19
7k
—V= nj —(y 11)dy =e?=9
4o - = 5 =100,9
32 2 N 2
4on[ 1 1 = k=7108.9
V= —”{(—><192 ~11x19)— (= x 112~ 11x 11)]
AN 2
=V =49
V. Vi.
y — 10 + e0.6278x V 7'[-[ _(y 11)dy
= lo 10 h
= X= 06278 d.(y—10) :>V—49ﬂ[ (y-11) }
V=n[xdy=xz] © 1 llog.(y—10))dy > "
1 (0.6278)" " V= 49” "o [(h=127° 0]
Y, = lo -10
1= 06278 2% (Y 10 V= 49i(h 11)° shown

m* fnint(Y2, X,1119) = 158.63
(Tl - 83)
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Vii.

dv
Gi —=—-k+h
iven o

v =29 411y
64

Differentiate with respect to h

av 497
v _ 85T 1
== 3

Using achainrule
dh dhdv  -k/h Ak

dt  dv 't A';Z(h—ll) h-11

where A isaconstant

Inverting
da_h-11
dh = AVh

1
= | Adt=[ (h-11)h 2ch
Integrating

1
= At=[(h-1Dh 2dn

1 1 2 3 1
:>At+c:j(h2-1]h Z)dh:§h2—22h2
Now when t=0,h=19=¢c= _ZBJE ~ 40.683

Whent=3h=16= 3A+c=-45.= A=155

When the glassisempty h=11

—44411
3

At+c= ~—48.64

— —1.55t - 40.683= —48.64
_ 48.64-40.683

1.55
= t=5.133 minutes

= t=5.1 minutes
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a.

57.6 km/hr = >0<1000

=16 m/s
60x 60

14.4 km/hr=w=4 m/s
60x 60

Hence, u=16,v=4,a=-3t=?s="?
vV=u+at

4=16-3t

3t=12

t =4 seconds

s=(4):
2

s=(255)x4
2

s=40 metres
It takes 4 seconds to reach 14.4 km/ hr
and travels 40 metres

b.(i)

ma=-R
= 4096a=—24v®

= 4096vﬂ =-24v3
dx

= 512— =-3v* shown

b.(ii)

dv . 3 ,
dx 512
jd—\zl——i dx
\ 512
3x 1
512 v
Now when v=16,x=0
1

“~ 16

3x 1 1
512 v 16

;_ﬂ+i_3x+32
v 512 16 512
512

V=
3x+ 32
Now when v=4

3X+32:57i2:128

3x=96
X=32 m
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b.(iii) b.(iv)
dv 3 1 3t+1
Use a=—=-—=V ==
dt 512 % 256
dv 3 256
—=———7|dt vi=——
=] =52) AT
3t 1, 16
>-——=-V°+C =V= for 0<t<5
512 2 2 V3t+1
Now when v=16,t=0
Vv
=C,=——= 4
512 16 Area=32m
1 3t 1
==+
ve 256 256
Now when v=4
i_ 3t+1 4
16 256 \
= 3t+1= 2% =16
16 5
= 3t=15
Check on T1-83
=1t=5 secs
Question 4
a.(i) N a.(ii)
Forces along the slope
O.IN 32a=32gsin10 -0.IN (1)
_ Forces perpendicular to the slope
Motion .
down N —32gcosl0 =0 (2)

10

329

= N = 32gcosl10’

Substitute into (1)

= 32a= 32gsin10 - 0.1x 32gcosl0’
= a=g(sin10’ - 0.1cosl10")

= a=9.8(sin10" — 0.1cosl0’)
=a=074 m/s
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b.(i)

Motion

> 329

b.(ii)

Forces along the slope. speed is constant soa=0
Tcos30 —0.IN —32gsin10 =0 (1)

Forces perpendicular to the slope

N—-Tsin30 —32gcosl0’ =0 (2)

= N=Tsin30 + 32gcosl10’

Substitute into (1)

= Tcos30 —0.1(Tsin30 +32gcosl0’) - 32gsinl0 =0
= T(cos30 —0.1sin30°) = 32gsin10” + 32gx 0.1cos10’

_ 32x9.8(sin10" +0.1cos10’)

5 - 5 =104.58 Newtons
cos30 —0.1sin30

=T
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i. ii.
F.EleSin(Ej:O )
3 r(t)=8ti +50t]+12s n(EJk
:%:O,E,ZE . .
= r(t 8i'+50j'+12><—cos(—)k
=t=03 3 3

)=
It take three seconds for the golf ball to hit the ground. | = F(0) = 81 + 50] + 4k
= [F(0)| = /64 + 2500 + 167"

=|r(0)|=15.17 m/s

iv.
7(3)=24i +150] + Ok Tl cos% 0
= |r(3)|=v24” +150° =151.91 4 n
=|r(3)|=152 m =373
3
t==
~72

7(t)=8ti +50t ] +12si n(%)l?

= r(3)=12i + 75j +12k
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i ii.
5x-4>0
—5x>4 Quotient Rule
::»{X'x>ﬂ}—(ﬂ j He s
A _du_,
dx
Let v=+/5x—4 =(5x— 4)2
dv 1 2 5
= ——=_-X55x-4) = ———
dx 2 ( ) 24/5x—4
Ju v
ﬂ: dx dx
dx v?
5x
VOX-4 - ——
dy _ 25x—4
=
dx 5x-4
dy 1 [2(5x—4)—5x}
dx 5x—4| 2J5x-4
dy 1 3
5x—8)(5x—4) 2
o = 55X~ 8)(5x-4)
iii.
For stationary points
dy 1 3
5x—-8)(5x—4) 2=0 A |
= 53X~ 8)(5x-4) i
8 |
= X=— !
5 a
4 . |
:x:g iIsavertical asymptote T !
__ X |
y‘m i
4 L
f - = |
- () 10 5 — |
Turningpointis(g,g). Minimum 4 i
5 |

4
R —,00
ange (¢ )
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iv.
At x=4,f(4) =1
P(4,])
1 3
f'(x)= 5(5X— 8)(5x—4) 2
12
f(4)=—"
2x 162
Tangent

= 3 = gradient
32

3
—1=—(x-4
y 32(x )

3 5
Sy=—+

V.

X

8
AT:Jl VoX—-4
a=1 b=8 n=7

dx=7.413 (PRGM TI - 83)

32 8

Vi
1
8 X 8 -=
=| ————dx =] x(5x—4) 2dx
A J.1x/5x—4 Jl ( )
d

Let u=5x—4,= H_5

dx
=5x=u+4

1
x=—=(Uu+4
= x=2(u+4)
When x=8,u= 36
When x=1u=1

1
A:5j36(u+4)>< U2xtdy
5 5

A=t jse(u; + 4ufé)du
= A=
251

1 -2 3 1 36
= A=_—|-u?+8u?
25

_1
25

=A=7;
Check fnint(Y,, X,1,8) = 7.333

w

1

= A

(:—23>< 36g +84/36)— (:—23><1+ 8)}
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