1992 HicHER ScHooL CERTIFICATE
SOLUTIONS

2/3 UNIT MATHEMATIC

QUESTION ONE

75429+ 80 +42+ 65+ 59+ 38
7

(a) Average =

38

7

<o

= 554 (one decimal place).
() x*+5x-6=(x+6)(x~1)

() 4x+T=3(x-2)
=3x—-6
x+7=-6
x=-6-7
Xx=-13

d) L EDC = £ BAD (alternate angles AB"CD)
= 60°
LECD=8
= 180~ 70-60 (angle sum of
= 50°, AECD is 180°)

(e) X+y=2
2x-y=17
dx=9
~ x=3
Sub x=8in x+y=2
y=-~1
s Solutionis x=3, y=~1.

12 \°
Am t=810 000 | 1+ -
® ount = $ ( + 100)

= $10000(112)°
= $19738-23 (nearest cent).

QUESTION TWO

4
y

Figure not
to scale.

P1,0) /o

/ N\

(a) Mid-point of PQ -_-(xlg’% ’ )’1';)’2)

m(»1+1 0+6
2’ 2

= (0, 3).

(b) Equation of PQ:

)’2’”’1(

X'"-.Xl)
Xg + Xy

Y-y =

0-6
y«ﬁzmlml(x-l)

y-6= i"g"(x" 1)
=3(x-1)
=3x-3
y=3x+3 as required.

(c) Ois the angle PQ makes with positive x-axis.
tan @ = gradient PQ
_6-0

T 11
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_§
2
tan @ = 3 as required.

(d) Gradient QR = man(180° - 9)
=~ ~tan@

= -3.
(e) Equation of QR is
y=yy=m(x-x)
ie. y=6=-3(x~1)
i.e, y—-6=-3x+3

ie. 3x+y~9=0

) At R, y=0
3x+0-9=0
3x=9
x=3

Ris (3, 0).
(g Pis(-1, 0), QR is3x+y-9=0

. Perpendicular distance {3x,+y;-9

from P to QR /32+ 12

J10

1) Y

3x(h+0-9

|

QUESTION THREE

. d 3x 3x
e g
(a) (@) e e e
.. d 5
(ii) Z;ln(5x-» D= ET1
(iii) ixtanx =tanx. 1+ x.secx
. . .
=tanx+xsec’x
i1
b) () J(2x+3)10dx = Mlma&-constant
2x11
11
= S&%;;Lm + constant
—Cos >
G1) f sfmf» dx = 2 + constant
2 . 1
2
= mzcos'—x—«f constant
(¢) LC=65° (angle sum of A ABC)
c
LS 67° \ g
400 m
By Sine Rule:
a b ¢
sinA sinB sinC
. a 400
ie. =
sin48°  sin65°
0= 400sin 48°
sin 65°
BC = 328 m (nearest metre)
QUESTION FOUR
(a) A 3 D
135°
i
p ) i
l |
1 I
i i
@ L L
B P 0 C
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BP (i1) Let Pat be first, Chris be second in
(i) InAABP, ap - cos 60° tossing. Sample space:
BP = AB,cos60° (1, 1) (1, 2) (1, 3) (1, 4) (19 5) (1, 6)
1 @2, 0D 2,2) (2,3) (2,4) (2,5) (2,6)
=6x3 3D 32 33 349 35 36
BP = 3 units as required 4,1 (4,2) (4,3) (4, 4) (45 4 6)\\
5, (5,2) (5,3) (5,4) (5,8) (5 6y

Gi) InAABP, % = sin60° (6,1) (6,2) (6,3) (6,4) (6,5 (6,6)
- , 15 5
AP = 6sin 60° P (Chris’ no. > Pat’s no.) = % "1
=6 % ﬁ it
2 () A=10e
=343 G) 1=4, A=32
(iii) BC= BP+ PQ+ QC (addition of intervals) 3.2 = 10e 4
Since L ADC = 135° .%g;. =e 4k
= <ADQ+20DC In0-32 = — 4k
=90°+ £0DC (£LADQ, £DOC 110.32
alternate s, A.D” BC) k= -4
£0DC = 45°. = (-28 (two decimal places)
Thus AQDC is right angled and isosceles. Gi) A=1
Hence QD= QC = AP.
So BC=BP+PQ+QC 1=10e™"
=3+ AD+343 (AD= PQ, ADPQ Ol et
is a rectangle)
=8+5+343 In01=—k
=8+348 . 01
- ==
(iv)  The area of a trapezium is 1/2 x sum of In0-1
parallel sides x perpendicular distance = 028

between them.
=8 hours (nearest hour)

areaABCD:%x(5+8+3»J§)x3-\/§
:%x(13+3\/§)x 3.3 QUESTION FIVE
= % X (39«/5 + 27) unit? (a) A= %rze where 0 is in radians.

(b) i) Probability
=P[(1, 1) or (2, 2) or (3, 3) or
(4, 4) or (5, 5) or (6, 6)]

180°= % rads.

IR TS TSR T S

36 36 36 36 36 36 o AT = —Zx 47 rads.

6 180
TR 1 2 T

A= =X B7X e X 4

?6 5 X 64x 150 x 47

"% . area= 15 cm® (nearest square cm)
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(i1)

Z ADE = ZCBE (AD | BC, alternate £s)
= x°
Similarly, £DAE = x°

AE = DE (sides opposite
equal £s ADE, DAE)

In ABEC, EB=EC (opposite equal

Zs EBC, ECB)
But AC= AE + EC
and DB = DE+ EB
AC = DB
In As ABC, DCB
AC=DB (as above)
BC is common
LACB= /ZDBC ({(given)
AABC=ADCB (SAS)
(iii) . £ZABC=4DCB (corresponding £s
in congruent As)
i.e. LABD+ £LDBC= £DCA+ £ACB
But £ZDBC = £ ACB (given)
ZABD = £ DCA.
(c) 1stlayer (top) has 5+ 0 logs
2nd layer has 5+ 1logs
3rd layer has 5+ 2logs

@

(iD)

nth layer (bottom') has 5+ (n~ 1) logs,
ie. 4+ nlogs

AP a=8, I=4+n mno. oftermsisn
n
S,,‘-'—-"g[d%"”

= L0544+ n]

= M

=§[9+n]

i.e. There are -%n(n +9) logs in the stack.

(a)

(b)

QUESTION SIX

AV

) y=x?
dy

&9
= 2%

.. grad. of tangent at x = ¢ is given by 2c.
At x=c¢, y=c?

- equation of tangent at x = ¢ is given
by

i.e.

(i1)

y~c2: 2c(x-c¢),

y=2¢x —c?

(iii) (1, 0) lies on tangent y = 2cx — ¢2

0=2cx1~c?
ie. c?~2¢=0
ie, c(c—2)=0

c=0 or ¢c=2
¢ = () is a trivial solution
. solution is ¢ = 2.

y
y =16
&y::x4
0 -
16
V=g xzdy
0
16 1 1
xﬂ'f y2 dy y=x* so y2=x*?
0
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r g6
2y5
V = g| =oweeme
173
i 0
I 3 3
— 2% 162 N 2x02
3 3
128
Yy
3

Volume = -%—48»7{ unit?

: dx
) @) v=

b
xr:fvdt

Since the initial time is 0, a = 0.
The unit for velocity was km/h.
The final time was 4 mins. or 1/15 h.

(i1) Using the formula:
1

B oy
0

“g{)’o"“h""‘ix()’l”’*‘)’a)*zx)’z}

1{ 1 1
h B e ]| s o 1.8, ==
where 4(15 0) ie &0

xm%x%%{0+40+4x(25+30)+2><34}

1

= m{?)ZS}

= 18 km (one decimal place)

QUESTION SEVEN

(a) 3%%+2.8°~15=0
Let u=3% u2%=3%
Then u?+2u-15=0
ie. (u+5)Yu~3)=0
u=-5 or u=3

3*=-5 or 3" =3

if 3*=-5, no solution

if 3*=3, x=1
A
®) y PG, y)
> X
0 A2, 0)
. _y-0 Y
(i) Grad. AP = e
(i) Grad. OP =%
But AP LOP .. product of grads. is -1
. Y y
e o |
ie TR X .
ie. yz= ~x(x—2)

ie. x*-2x+ y2 =0
Gii) ie. x*-2x+1+y =1
i.e. (x-D%+y?=1

This is the equation of a circle centre
(1, 0) radius 1 unit.
(¢) (i) Moving faster at 1, since the gradient of
the tangent at ¢, is greater than the
gradient of the tangent at ¢; and the
gradient of the tangent at any point is

% (or the velocity) at that point.
(i) At r=0, dx/dr appears to be zero since
the tangent at ¢ = 0 appears to be
horizontal.
-~ Velocity at ¢ = 0 appears to be zero.

(i1i)

0 f, t, 1 t,
QUESTION EIGHT
(a) P=-1%+612+25 0<1<6
P 32412
dt
% = ~0f + 12
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(1 Atffa:o, ~-31(t-4)=0
dr
=0 ort=4
2
At 1=0, %>O
d2p

At 1=4, -Z;—Z'm <0
. Maximum P at 4 years.

Maximum PisPat 1 =4
P=-43+6x 4%+ 25
=87

. Maximum P is 57 kangaroos.

(i1)

(iii)

-

60 -

(4,57

(6, 25)

(iv) Population increasing most rapidly when
dP/d: was greatest

i.e. t;fm()
-G+ 12=0

This occurs at ¢ = 2 years.

i ~4._1
(b) () P(ist hard chocolate) = 53
. 4 3 2
(11) P(HI{H) Té-xﬁxmﬁ)g

L )

P(exactly one hard chocolate)

(iii)

12110 121 0 T 12T 1o

_28
55
QUESTION NINE
(a) i) Tofind A:
Sinx = COSX
je. —tX_g
COS X
ie. tanx = 1
==
4
. coordinates of A ZE’ L
4’ 2
To find B:
sinxy =0
X=x
Bis(z, 0)

(i1) Shaded area under x-axis is same area as
unshaded area above x-axis under curve
y = COSX.

b4
"Z 4
. Area :f cosx dx + fﬂsinx dx
0 Z
7
'Z‘ 7
= [sin xJ + [»—-cos x]
0 ZE
4
= sin«zm sinQ—{ cosm ~ ccsf-r
4 4
i 1
Y § D I D
7 [ ﬁ]
2
= 14 o = ] 4 4/2 units.
% 1442
(b) () 3’
P
.23
3
b
2,1
X
mmmmmmmmmmmmm y = «-A

1992 - Page 10



(ii) Vertexis (2, 1).
Focal length is 2.
Equation is:
(x—h)?=4da(y-k)
ie. (x-2)=4dx2x(y-1)
ie. (x-2)7%=8(y-1)

(¢ y

4
> y=sinx

~
N
\\
~7
P X
0"~ "
N
N y=mx(m<0)
\\

From the diagram, sinx=mx=0 at x=0

-t<sx%0

~x€x<0, m<0

Now sinx <0 for

and mx >0 for

Likewise sinx >0 for 0sx<sx

and mx<0 for O<x<m, m<O

S0 x =0 is the only solution satisfying
—~-RBSXSTH.

QUESTION TEN
(a) (i) The series a+ar+ ar®+-- has a limiting
sum if ~1<r<1.

a
(1-r)

The limiting sum § is given by § =

.. 1 1
If [ =
ii) r and § a—w

1 a

-3
w

. 1 aw
1.e. ==
(I-w) (w-1)

ie 1 —aw
T (1-w) (1-w)
1= —aw
-]
a=—,
w
- Seriesis — bt 1 1

() () Using speed = S5t20n¢e
time
. distance
time = e
time
. 1000
time = .
v

But cost per hour

= driver cost/h + fuel cost/h
v2
=2%x20+|6+-— |x 050
50

2

v
= 40 g
+3+ 100

vz

343+m.

. Total cost = cost per hour x no. of hours.

2
o=[ 43422 |x 1000
7700 )"
C= 43000 + 10v
v
dC —43000
1) e = e - 10)
§1)] - 2 +
9€ _0,2220%  10-0
dv ve
10v? = 43000
v? = 4300
- v=4/4300 (ignore negative v)
= 65-57.
The time for the trip is to be less than
12 hours.
ie. 1000 <12
v
1000 1
p =83~
LT 3
This means that the solution found from
dc

- = 0 does not satisfy the time restraint.
v

Also, we are given v < 100,

Calculating cost for v = 83%— and v = 100,

when v = 100, C = 10x 100 + 23020
=$1430, 100

when v=83L, C=10x831+ 23900
~51349.33. 3

- Speed to minimise cost is 83% km/h.
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