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Question 1

a o b.(i)

OS=8i —4j . A~ .

.~ OP=6m —-2m

OC=2i -6]j .

. PS=PO+0S

CS=CO+0S=0S-0C e ——
PS=0S-OP

CS=8 -4 -2 +6]
CS=6i +2]
CY=+/36+4=63km

to the nearest tenth of a kilometre

PS=8 —4j —6m +2m
PS=(8-6m)i +(-4+2m)j

OP ¢ PS=6m(8— 6m) — 2m(—4 + 2m)
OP o PS=56m— 40m?

b.(ii)
Shortest distance is when PSis perpendicular
to the shoreline.

Thismeans OP ¢ PS=0
OP o PS=56m-40m? =0
8Mm(7-5m)=0
m=0 or m=Z

5

Butm>0

7
som=—
5

) . 7 7
s Pispoint (6x—,-2x—
point ( 5 5)

- Pispoint (8.4,-2.8)

b.(iii)
7
When m=—
5
. 7. 7, .
PS=(0.8-6x—)i +(-4+2x )]
5 5
PS=0.4i -1.2]
[PY=1042 +1.22 =1.265
‘ﬁq = 1.3 km to the nearest tenth of

akilometre
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Question 1 (continued)

)
fo(t) = 151 — 5

ro(t) = [150 - 5]t

~ A > -

r.(t) =15ti — 5ty + ¢ where ¢ isavector constan
When't =0,r(0) = 2i — 6§

. To(t) =15t — 5t +2i — 6]

~ 1o(t) = (2+15t)i — (6+5t)]

c.(ii)
rs(t) =121 + (3sint—8)]
rs(t) = j (121 + (3sint—8)j))dt

A A~ > -
rs(t) =12ti +(-3cost—8t)j + ¢ where cisa
vector constant

b ~ ~ ~
I‘S(O):OI —3J +c=8 _4J
- o o
=8 —]
rg(t) = 12ti + (-3cost —8t)j +8i — |
rs(t) = (12t + 8)i — (3cost + 8t +1)]

d.
r.(2) =32 —16j

rs(2) = 321 —15.8f

Hence, both ships are the same distance east of O but the cargo ship is 0.2 km south of the

sailing ship.
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Question 2

a. b.
ma = T cos60° — uN

= Tcos60° =0.3N+80x2 (1)

N + Tsin60° —80g =0

= N =80g—Tsin60° (2)

v Substituting (2) in (1)

80g T cos60° = 0.3(80g — Tsin60°) + 160

T cos60° + 0.3Tsin60° = 0.3x 80g + 160

T(cos60° + 0.3sin60°) = 0.3 x 80g + 160
T 0.3x80x9.8+160

" c0s60° + 0.3sin60°
T = 520.1316N

T = 520N to the nearest integer.

N
A

i Person on ski

c.(i) c.(ii)

T(6) = 0.3x80x9.8+160 T T(16.699°) = 0395.2 | i
cosO + 0.3sinf6 €0s16.699° + 0.3sin16.699
T(6) = 395.2 T(16.699°) = 378.5
cos6 +0.3sin6
" o T(16.699°) = 379N to the nearest newton
T(0) = 395.2(cosb + 0.3sin0)~
dT

T 395.2(—1)(cosO + 0.3sin6) 2 x

(—sin@ + 0.3cosH)
—395.2(0.3cosO — sinf)
(cos6 + 0.3sin6)?
= 0.3cosf -sinfd=0
= sin@ = 0.3cosO
=tan6=0.3

= 0 =16.699° = 16.7° to the nearest tenth of
adegree

=0for TP
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Question 3 a.(ii)
u=0 v=0+125x8
s=400 v =100 m/sec. Shown
t=8 b.(i)

1 ma=-T-R
s=ut +—at’

400:0+%><a><64

400 = 32a
a:@:12.5 m/ sec?
32

400a = —5000 — 0.5v?
e —(0.5v2 + 5000)
400
e —(v? +10%)
800

b.(ii)

dv_ —(10% +Vv?)
dx 800

dv _ —(10*
dx 800V

a=yv

2
+v
) Shown

b.(iii)

dv _ —(10%+Vv?)
dx 800V
Invert both sides
dx  —800v

dv 10% +\2

0
\'
x =-800 J ﬂdv
100 10" +v
100

x =400 | 2v
0

dv
10% + V2

X = 400Ioge(104 + v2)]%,00

X = 400[10g,(10* +10*) — log,10%]
Xx=277.3
X = 277 m to the nearest metre.
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C.
Cdv —(v2+10%)
Tdt 800
Invert both sides
dt  —-800
dv Vi 104

t = -800 j
100
100

t =800 j

v +1002

V2 + 1002

100 100

t=8 ——
-(.;v2+1002
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Question 4
a.

4-%x2>0
4> %2
x<|2

Domain, D is(-2,2)

log.4

log.3 \\X\

i 4

xintercept wheny = 0
= log(4 - x2) =0
=4-x*=1

= x*=3

= Xx=+/3

y intercept when x =0
y=log.4
asymptotesat x = +2
ASX — 12, f(X) > —oo
4__2)):2 = 0 for turning point

When x =0, local maximum

f1(x) =
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Question 4
d.(i) ,
c. — _
Whenx =1 y=log,3 )(; xlogg(4 - x°)
Areaof lower rectangle = 1 xloge3=100,3 d_§=XX4 5 ><—2x+|oge(4—x2)><1
- X
Whenx=0, y=1log. 4 2
dy 2 2X
Areaof upper rectangle = 1 xlog. 4 =l0g. 4 &:Ioge(4—x )_4—x2
Areaof lower rectangle < A< Areaof upper
rectangle
~.loge3< A<log. 4
d.(iii)
d.(ii) 1 X
A= [loge(4 - x*)dx
-1 0
—X? + 4] x? From d(i)
2 d 2x?
X“—4 — xlogg(4 - x?) = logy(4 - x?) -
. o <109 ) = loge( )" 2
2 - xlogy(4— x) = [l0go(d— x2) - [ 25
X =1+ 42 . xloge( _X)—Joge( _X)_'[4—X2
4—X 4—xX 252
4 _ A B .-.Jloge(4—xz)dx:xloge(4—x2)+j X 5 dX
4-x> 2-X 2+X ) 4-x
4 A2+x)+B2-X 201 X
= A= xlog.(4—Xx)]g+2 dx
A 2 4— 32 Je( o £4—x2
4= A(2 + X) + B(2 — X) From d(ll)
When x = -2
2+X
4 4B A= xloge(4—x2)](1)+2[logeﬂ—x]%)
=B=1 A= (loge3-0)+2(loge3—1-0)
When x =2 A=loge3+2l0g.3-2
4=4A A=3log3-2
= A=1
f X 5 X = —1+—1 +—1 dx
4—x 2-X 2+X
I4X > OX = —X+10gg(2 - X) X (=1) +10ge(2+ X)
- X

dx=-x+log 2+x
€2-x

J4i(X2
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Question 4
e.(i) e.(ii)
Yoo = V1o +h dy Yoo = 1.2464 + 0.0565
dx Yoo = 1.3029
Y20 = Y19 + 0.0510ge(4 - Xi5)
X19 = Xg +19x h
X19 = 0+19x0.05 e i)
X9 = 0.95 Euler' s method approximates a solution, y = A,
Yoo = V1o + 0.0510g, (4 — 0_952) to the given differential equation by using apoint (X;,Y;)
Yoo = V1o + 0.05653 on the tangent to the curve at (Xg, Yp) rather than the

actual point on the curve when x = X;
The gradient of the tangent at the point(Xy, Yp) iS

dy _vi—Yo
dx h
dy
Y1 =Yo+h—
Y1=Yo dx

Each of these 20 subintervals which represent areas
under the tangent lines at the 20 points approximates

the actual area under the curve from x = Xy up to the
particular x value.
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Question 5
a.(i) a.(ii)
[+ (y = )il = |(x — u) + | X +(y-17 = (x-u)* +y
So Z isequidistant from both L and N x2+y2—2y+1: x2—2xu+u2+y2
Hence, Z lies on the perpendicular bisector of LN oy+1l=—2xu+ W2
2y—1=2xu—u2
2y=2ux—u2+1
Shown
b.(i) b.(ii)
2y=2ux—u’+1 X=u u>0
Whenx=u y:%(u2+1)
2y:2u2—u2+1
1 -
2y=u’+1 y= E(X +D)
Yw = %(UZ +1) Im(Z g
1 5 . 1
SW=u+—=(u” +Di
2( ) L M
2
u Ee(Z)
C.
1, 1
==X"+=
y 2 2
Atw gradient = ﬂ:x:u
dx
Gradientof LIN= Y2~ % 170 _ 1
X, =% 0-u -u
1
R OEY xm,\,:ux—az—l
But m,  x gradient of perpendicular bisector of LN = -1

. m,, = gradient of perpendicular bisector of LN
.~ perpendicular bisector of LN istangent to the curve at w
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