1988 SOLUTIONS

QUESTION 1 QUESTION 2
(a) (a) (i)
(3.24)7  10.4976 _ 1 2
5T o8i = osg — 003 t02dec pl —%(31:“—21+ S+ =122 -2
(b) (i)
4z —3(z +9) i(:1:62”) = 1.2 4 £.2¢%% = (1 4 2z)e**
—4r—3z-15 dz :
—2-15 (iif)
d z _(I+z)l-=z1
(c) dz \1+z/) (1+z)?
i4z—1z
z = \/ e v (1 —{1» )
/3 x 750 = T2
=/ +2)?
V7545 (1+2)
~ /2662722

= 16.32 to 2 dec. pl.

(d) |
3z2—6z+1=0 =(EZ+1)—-(0+0)
:1%
ey Sy — :
oo =8 = V(=6 —4x3x1 =14 to 1 dec. pl.
2x3
_6E£+/36-12 (ii)
- 6
ERT i 1 i
= 6 / cos 3z dz = [gsin&r}
0 0
IR 1[. 3 .
3 :§ smT—smO
EER 11
= 3 = - X —
34 92,4495 3 V2
¥~ 3 _
54495 0.5505 ENG)
T3 T3 = 0.2 to 1 dec. pl
= 1.820r(0.18 correct to 2 dec. pl.
QUESTION 3
(e) (a)x(b) 4
{1
2z 3
z—-5 5 : -3
) B - R, £~ lx— _g
5x 2z = 3(z — 5)
10z =3z - 15 Py 1
10z - 3z = ~15 )
Tz = —15
z=-24
I8}
0/1 5 \'l
/
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. 2
(¢) [: 2z — 3y =2 has a gradient of 3

3
- k L1 has gradient of -3
k passes through P (4,2).

k: y-—?:——%(x—li)

Ay —2) = —3(z — 4)
9y —4=—3z+12
Jz+2y=16

There are two possible positions of R, one on
each side of P. Only one is marked.

(e
PQ=\/(4-1)2+(2-0)
=312
=13
£)
Area APQR=1xQRx PR
= % x V13 x1
= —\/—E—-:iunits2
2
L
(@) ¢ — a
:‘IZO— 22.-33
L
P
= : ;
X P ﬁ
il
'S

Commén region where z > 0, 2z — 3y > 2

QUESTION 4

(i) 12,17,22 is an A.P. with a =12, d=5.
u, =a+(n—-1)d

uss = 12424 x 5 =132

(ii)

(a)

n
2
- ?23[12+ 139)
= 1800

Sp = [a -+ 1}

1988
(b)

r=13-9¢

r=23t>-9
=6t

(i) Velocity, z = 3t — 9 metres/sec.

(ii) When t = 2,

(iii) When z =0,

ie. after V3

=3 x2%—9 = 3metres/sec
32-9=0 ..t==4V3
=~ 1.73 seconds

(t < 0 has no meaning)

() (1)

8

¢ N

(i)

LQPR=104°
. LPQR+ LPRQ = 76° (angle sum of A)

~ LPQR=38°

(APQR is isosceles)

(ili) LMRN = (MQR+ LQMR
(exterior angle of a triangle equals the sum of
the interior opposite angles.)

where ZM RN

= %(180<> - 38°%)
=171°
where LZMQR = $(PQR =19°
(since M@ bisects LPQR)
S T1° =19+ LQMR
W LQMR = 52°
OUESTION 5
(a) (1) A
2 g
B Z ¢
_32457-6°
cOs LBAC = m—
_9425-36
- 30
1
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= 1(180° —~ LPRQ)
(since MR bisects LPRN)

15

. LBAC = 94° (to nearest degree)



Area of A BAC

=1x3x5sinlA

= 7.5sin 94°
7.5cm? (to 2 sig. figs.)

(b)
y:x2+§~2
z
, 5
y .—21—2:—2-

At P(1,4), ¢ =2« 1_1%:_3.

Tangent: y — y; = m(z — z;)
y—4=-3(z-1)
y—4=-3z+3
z+y=7

(c)
dy

dz
Y= xs—x2+:c+c
The curve passes through @ (2,3)
2 3=8—-442+¢

3=6+¢

327 — 92z +1

c=-3

ny=23—224z-3

QUESTION 6

(i)
Area shaded region PQRS
= Area sector OQR - area sector OPS

(a)

1 1 T
= - x252x = — _ 20
5 X X 373 X 15% x 3
= g(zs?— 152)
_ QOOrC 9
e
(N.B.180° = 7¢, 60° = gc)

(i1)
Perimeter of the shaded region PQRS
= PQ+ RS+ arcPS+arcQR

=10+10+15x = +95 x ~
><3+ 5><3

=QO+4—§—ch
(b) 4
P > E
B > c

(1) LADE = LABC
(corresponding angles, DE || BC)
~ LADE is a right angle.

(i1) In AADE and ABDE:

AD = BD (data)
LADE = (BDE (right angles)
. DE is common
- -~ ANADE = ABDE (SAS test)

(iii) From (ii)) AE = BE (AADE = ABDE)

Also AE = EC (parallel lines, DE and BC,
mark off equal intercepts on transversals since
AD = DB)

.. BE = EC.
QUESTION 7
@ 41
e
S N
0/[ % “ £
—l-
3
V::vr/ y?dz
2

3
::71’/ (\/5—1)2(12:
2
3 .
=7r/ -2/ + 1ldz
2

= w[%zz — %z% + z)3
=n[4l - 4 x 3V3+ 3]
— 72— & x 22 +2)
=77 -4V3 -4+ §V7
= (31 - 4V3 + $V2)7 units®

(b) (i)
f(z) =z -3Ilnz, 1<z2<7
fla)=1-3x+
r
:1——§-
z
1" 3
file)=+3
For a turning point,
fi(z)=0
'.-3—:—-1
xz
z=3
” 3
f(3) §7>0
f(3)=3-3In3

~ Minimum at (3,3 - 3In3) =~ (3,-0.30)
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{i1)
(} R (ii1)
Iy 4 22 42
Area:?/o 4 — —S—dx-Q/O —8—da:
0.5 T4 2 2
T z
=2 4— — ——d
, [-5-% ]
v < 6 7’1 —— D)
‘ =9 / 4- = dx}
LJo 4
~0.5 - 374
=2 |4z — r g
Y12,
=2 <16 - %> - 0}
x |1 2 4 7 5 | 12
f(x)| 1 -0.08 -0.16 1.16 0.17 =2(16-5%)
(i) f"(z) >0 for 1<z<7T =2x lO%
— 911 ynite
. Maximum value is either f(1) or f(7) = 213 units
[y =1
f(7)=1.16 (b) z* = 4(z* + 8)
Let t = z?
. Max. value = 7—3log7 =~ 1.16 2 _4_39=0
(t=8)(t+4)=0
t =8, —4
je.z?=8 = z=+8
or £ = —4 = no solutions _
. Only real solutions are z = 42/2.
QUESTICN &
() ) 41
QUESTION 9
e,
(a) (i) There are 3 fences perpendicular to the
brick wall each of length 2z metres. Total = 6=z
Hﬁl) A s B(‘i-)l) metres.
There are 2 fences parallel to the brick wall,
0 one of length 7Ty metres, the other of length y
5 metres. Total = 8y metres.
> Total fencing = 56 metres
- & t+ 7 x
+d e 62+ 8y = 56
8y = 56 — 6z
o _956—¢€r
P: z?=8(4-vy) Y=
is in the form =7 2-‘6
X% = —4a(Y — k) —7_3;
and so has focal length 2. 4
(a) .. Focus is the point (0,2) .
(8) and directrix is the line y = 6 (ii)
(v) At the y—axis, z = 0. (0,4) Area = 2z x Ty
At the z—axis, y = 0 .. (4\/5,0),(—4\/2_,0) =2z x (7 - %r)
(i) A= 14z(7 - 2z)
z? = 8y meets z7 = §(4 — y)
when 8y = 8(4 — y) (iii)
le. y=4—y A:Mr(?-%z)
le. y=2 :gxlflr(—z;?—z)
When y =2, z2=16,ie. z =244 9] 98 \
s A=42), B4 1988 - Page 7 -7 (?”’)
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O
5%}
s}

S . 2 ie. 10 way
which is a parabola, with roots of 0, -—§ and a max. Le. 10 ways

. . 14 p(sum > 8) = E = i

value at the axis of symmetry, 1.e. at z = —. 36 18
3 (i1) 4 occurs 4 times in these 10 throws. 4 occurs

%/k | 11 times in the 36 throws:

, (4,1),(4,2).(4,3),(4,4),(4,5),(4,6),(1,4),
. (2,4),(3.4),(5,4),(6,4)}
! - p(sum > 8, knowing that

at least one 4 appears)= _;.11.

S 3 28 '
3 3
When z = —1-—;
3 QUESTION 10
length = Ty = 7(7 - 3z
=7(7 -3 x &) (a) (1) Growth rate = 0.03 = 3% for town B.
(07 51) s (i1) Instantaneous growth rate for town B
AN dPg
=22 — 1000 0.03 0.03t =30 0.03¢
= 7x3} G o 1000 % D03 = 30
= 241 metres In 1995, ¢ =1
dpP 0.45 o 47
which is half of the available wire. = 30e” & 47
Aliernately: l.e. growth will be (approximately) 47 people
) in 1995.
4= 147(7 - 3 i)
A= 14z(7 214$) (iii) P 2
= 98z — —'2—:1:2
e S
dz 0T
d?A
i -21 <0

~ VWhen %ﬁ = 0 we have a max. value for A.
z

(For 0 < z < 2, A" < 0 so this value
produces a maximum in the relevant domain.)

Population of town B will be greater than

ulation of town A when:
When %i:i =0 21z = 98 pep
98 14 1000€%93t > 2000002
YT 91 T 3 Pe. €005ty o
(Lhen as above) 1.e. 0.05¢ > loge 2
log, 2
(b)) > T 13.86

Ist die 2nd die

l.e. after thirteen years and before the fourteenth

1 vear
2 1.e. during 1993,
1 3
AN 4 (b) For any quadratic to have real roots A > 0
AN
6 Le 20k +m))? — 42+ )12+ m*) > 0
etc. AP (k* 4 2km + m?) — 4(k* P + 1 4+ k*m? + 2m2) > 0

4 kPP 2k Pm 4 P = kPP =1 k2?2 >0

To have a sum larger than 8:
2kPm — 1" —k*m? > 0

§22§ 8;; 82; (36 fe. 1Y = 2klm + k2m? < 0
(6,5) (5,6) (12 = km)? < 0
(6,6)

which is never true unless (2 = km.
The quadratic does not have real roots
less I = km, in which case the roots are real
equal.
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