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HicHerR ScHooL CEerTIFICATE MATHEMATICS
1990
2/3 UNIT SOLUTIONS

QUESTION ONE

171-8
14-3x5-7
=2-1077
=2.11 correct to two decimal places.

(a)

(b) 299 725km/s=2-997x10°%km/s

correct to four significant figures.
(¢) 2x*-7x-15=(2x+3)(x-5)

(d) V=-§—7rr3

=1-0607---
= 1-06 cm correct to two decimal places.

(e) 3-(4-x)=5x

(f) Ix—2[<3
x-2<3 or —(x-2)<3
x<b or x-2>-3
x>-1

o-l<x<d.

O ey
s

QUESTION TWO

ar

0 41

(a)  PR%2=0QP%+QR%-2QP.QR.cos41°
=52+6%-25.6.cos41°
=15-7174.--

PR =3-9645---
=3-96 correct to two decimal places.

(b) @ y

(i)
A @3

(iti)  Equation of BC
y=(=3) _0-(-3)
x-0 4-0
y+3
x
4y+12=3x
4y=3x-12

3
4
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(v) Gradientof 04 =222

=N

EN[X)

BC has gradient 2 [from part (iii)]
So OAUBC
OB lieson the yaxis (i.e. thelinex=0)
AC liesonthelinex=4 andsois
parallel to the y axis
So OBIAC.
Since the opposite sides of OACBare parallel,
OACB is a parallelogram.

(v) Arcaof OACB =Base AC x perp height CO
= 3 X 4

= 12 units?

i) ABT=(4-0)"+(3-(-3))’
=16+36
=52

AB = QV/E units

QUESTION THREE
@ 0 2 2443 44243

<+ =
2-3 2++43 4-3

=4+2\[§

(i) a+Vb=4+23
a=4,b=2J3 =412

b=12

(b) @ %(7;5 +3)=35;<‘1

A .
(11) Z(QSInX+-J;)=2COSX+§T

X

(iii) —i—(:+ Inx) = lnx.—j—x(x)-&» x-dd—x(ln x)

= 1nx.1+x.-—1-
x

=lnx+1

3
(¢) @ J‘(cosx+5x2)d_x =sinx+%+c

1 /
(i) —|’(1+e’1)dx=[z-e""]é
0

QUESTION FOUR

_n(3n+1

(a) S, 3

_13+D

M S==

=2
2(6+ 1)
2T

=7

(i) T)=S8;=2=a
Ty= §o-8§; =5=a+d
so d=3
T,;= a+2d =8
T,=2,T,=5 T, =8

(i11) T,=a+(n-1)4d
=2+(n-1).3
=2+3n-3
=3n-1

(b)
5° 8°

P~—500m— @

() £PAQ=3°
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e
sin ZP  sin LPAQ
AQ 500
sin5° sin3°
40 = 5095m5
sin3°
= 833 m to the nearest metre.
OB
=—=cos LAQB
(i1 %0 Q

OB = AQ.cos LAQB
= 833.cos8°
=820 m to nearest 10 m.

QUESTION FIVE
(a) )-=l+3x—23, for —2<x<3

O
() —==3-3x7
.

. , d
Stationary points occur when —= =0

dx
3-3x2=0
x=1 or =1
y=3 or -1
d2}'

PR
d2y

Atx=1 Zx—2—=—6

so there is a maximum at (1,3)

2
Alx=- —Z;% =-6
so there is a minimum at (=1, -1).
. . . . a2y
(ii) Point of inflexion occurs when —5 = 0
dx
—-€x=0
=0
y=1
Point of inflexion is (0, 1).
(iif)
3
(3-17)

(iv) Minimum value of 1+ 3x - x2 for
-2 < x <3 occurs when x =3 and
that value is — 17.

(b)
’ A
E B
|
D C X Y
() ZABC = 3x180
5
= 108°

(i) ZABC = £BCD =108° (intcrnal angles of
regular pentagon)

LXBC = £XCB=172° (supplementary

angles)

ZBXY = LXBC+ £XCB (exterior angle of
tnangle is equal to the sum of
the interior opposite angles)

= 72°472°
= 144°.

QUESTION SIX

(a) tanx = 1
V3
x=30° and 210°

(b) @ vE—
_dv 1
T (1+1)%
When ¢ = 1,
1
(1+1)?
1

4
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1
. 1
(i) X:J(m)dl
0
=[In(z+1)}é
=In2-In1l
=In2

(¢) TABLE OF MAXIMUM FACE VALUES

r
C1 213 4 516
v bl 2 3l 4l s |6
s b2l 21 3 4l 5|6
s bs |3l 3| 4l 5| s
e Vo4 | 4| 4| 4| 516
st sl sl sl 51516
L6 6 6 6 6 6 6
1
N P =—
iy P(1) 6
11 1

1
iy P Nz —X—X—=
@) P L = X e X e = 16656

11
(i) P(6) = I

QUESTION SEVEN
(a)

(i) £ADB=«ZCDB (since the diagonals of the
rhombus bisect the opposite vertices)

(i) InAs ALD, CLD
AD=CD (adjacent sides of rhombus equal)
ZADL = ZCDL [Part (1))
DL is common
Hence As ALD, CLD are congruent
(S.AS).

(iii) 4£BXA= LXAD are altemate angles
Since ADIIBC  (opposite sides of rhombus
are parallel)
and ZBXA is a nght angle (given)
then LXAD = ZBXA =30°.

(iv) Since As ALD, CLD are congruent [part (ii)]

£4DCL = LDAL = 90°
s ZLCD isarightangle.

(b) .

X Q

R

<
=

11
19 G
G
G R
G
11 8 10
P(G.R,G)= — X — X —
( ) 19 18 17
440
2907
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A
= Qe c N =
() 0= 04 (c) 0=
@) 10y = Qge™ 1690 o) N(0)=3x10°
1_ 1690k
2 ¢ 3x 105 = A
1 2+ ¢Y
Ing= = 1690k
‘ 3x10% = A
Ins _ 2+1
-1690 9x10% = A.
4-1014x 107 =& The value of 4 is 9x 105,
k=4-1014x107%
(1) N(1) = A
(i) When 0 =20% of Q4 !
10y =04 _9x10°
= )
Ind=—k 2+%
] = 380087 termites.
s _,
39924 O_'k (iii) When ¢ is very large €' is nearly zero. The
3924-05---=1¢

number of termites would be close 10
9x10%
2+0
.c. close to 380087 termites.

After 3924 years 20% of the inidal amount of

radium remains.

aN

QUESTION EIGHT (i) — T A2 e
, } _ Ae™!
. el
(a) vExtix ! (2+64)
ﬂ=21+ 1
dx
Al x =1, gradicnt of tangent is 3 QUESTION NINE
and gradient of normal is —-%-.
(a) y=sin2x
Alsoatx=1 y=2. 0
Equation of normal X 0 % LA P
y-2__1
x-1 3
o 2l 1| Ko
3y-6=-x+1 y
x+3y-7=0 isrequircd equation.
n
. (ii) jsmzrdr
(b) 2 /
!
! \\\ Fayte g } h x x I
AN N | SO+ as 2/ G4+ S ()
/ N ‘ N
™~ \ o ] 1
!\ \\x —E[O+4.—2‘+2.1+4.2+0}
-2 \ ,i2 ! =——7£-><6
\ ) 12
\ N, =z
2
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Take a cross section of the cone from the

veriex A to the diameter CB at the base of the

cone.
Since DE is parallel to OB, wiangles ADE and

AOB are similar.
AD DE
A0 0B

20-h _r

20 6
6.20-6h=20r

6.20-20r =64
106-73 _
3
0 V= nrlh
= 7172. 10(6 "'f)
3
_10mr2(6-r)
3

So

v 10rx

(i) ?z——B—-—(l2r—3r2)

= 10x<4r—r2)

There is a maximum volume when
v 2y
f'_ =0 and 9—2 <0
dr dr
107[(4.’—)’2): 0
r=0or r=4
d%v
dr?

= lOlr(4 —2r)

=10n(4-8)

=-40nr when r=4.

So there is 2 maximum volume when r=4

=20
and h = 3

(iii) Max. volume =742 20

3

=—32§” units®.

QUESTION TEN 4
(a) y= 1-)12 &

(b) A, is the amount owed at the end of n months
and P is the amount borrowed.

(0 Ay = P+-1-%5F
=1.02P P =80 000
=1-02x 80 000
=$81 600.

(i)  Ay=Aj+15
= 1.024,
=(1-02)%P

Ay =(1-02)4,

=(1-02)%P

So Apg =(1-02)12p
=580 000x(1-02)12.

Ay
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When the first instalment of SM is paid the
total amount owed is 80 000 % (1-02)2 - M.

1883
f«xli=[(1-02)12 xP— M)+ %5 [(1-02)2 x P ]
= 1-02[(1.02)12 xP—M] .
Agg =1-0212[(1.02)12 x P ]
When the final instalment of SM is paid the
amount owed is
(1-02)12[80 000(1-02)12 - M]— M.
But the final amount owed is zero.
So 0=(1 02)12[800%(102)12 - M]~ M
=80000(1-02)%% —(L02)12 4 - Af
=80000(1-02)24 —M[(J_02>12 +1]

Hence M{(Loz)12 + 1}

=80000(1-02)%¢ !

(. 80000(1-02)%
(Lo2)¥2+1

(iv) Each instalment is
M =556728.95

Total repaid is
$113459.90

Interest = Total repayment less loan
=333457.90
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