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Solutions Marks/Comments
Question 1
(@)Let x=0:53131..|or 30531 =5 + _5_~1L 31 .- 31 2 marks — 1 for correct method
]_() 1000 100000 1 correct answer
10x = 53131 Limiting Sum 31 + 31 + 31
1000 100000 10000000
100x = 531313 a= L S, = 2
1600 1-r
1000x =531-3131
31
100 1Mu_1_
100
x= 226 _263 1 )
990 495 1600 100
30531 = 3283 -3
495 990
30531 =3+ 2 4oL 5263
10 990 495
(b) x%2= 72+ 82| Since
=49 +64 |tan@ = -;:andcosa <0
7 =113 3™ Quadrant .".cosec 8 <0
= 'V(ﬁ—é 1 Mark — Correct Answer
VIIE
~cosec i= — —~

32T .986242288

(C) ;38 +2-1

=0-986

() [15- 44 <3
15—4x <3o0r15—4x 2 -3
-4y < =12 ~4x > —18

x230or x< 4-1~
2

() k= -:-m{vz — u?)

724=2m(14-27 - 7.4%)

1 Mark — Correct rounded
answer

2 Marks — 1 for each solution

2 Marks — 1 for substifution
- 1 for answer




2172 = m(146-88)
2172

m= 2= 147875817

=14-8 (3sf)

) 3y=sin (Zx— §)

.
= =gin (2;3‘— i
3 4

1

~ amplitude =3 period = %— =7

(g8 130%=$67-50

1% =32 =0.51923......
130

Cost Price = f’f;ai—“ %100 = $51-92

2 marks - 1 for period
1 for amplitude

2 Marks -1 for 1%
1 for Cost price




Solutions Marks/Comments
Question 2
@ = 2v192=0 - (1)
2x—y—20=0 - (2)
From (2) 2 marks — 1 for method
y=4x— 20 —emm- 3) 1 for correct answer
Sub (3) into (1) B is the point (7, 8)

x—2(4x—20}+ 9=0
x—8x+404+9=0
—Tx= —49
x=7
Hence y =8

®  mac)="

YR =mix— xi)
y—0= =2 (—3)
10y = —9x + 45
9x+10y—45=0

© AC= \[{n-sP + (45- o)ﬁ
- Jor+ (3
= l 2w+ 2

_ ¥I1
oz
@ mBO===">=4 - m (line) = —3
y nomix =)
y—‘@'E: -;(x— U)
4y —18= —x
x+4—18=0
() d = l9(7+ 10()— 45| _ le3+80-4s 98
FT10% YEIFI00 V81
=1 =3’. "}_T_s—l ___98 —_— 1 3
Area = '2bh = ¥ == X == 24 square units.

® xT—2y+9 =20
gy —y—20 <0
9x+ 10y —45 =0

2 marks — 1 for gradient
1 for equation

2 marks — 1 for substitution
1 for answer

2 marks — 1 for gradient of line
1 for equation

2 marks — 1 for substitution
1 for answer

2 marks - lose 1 mark for each
incorrect




Marks/Comments

Solutions
Question 3
B Y~ T . o
a) L [3x Vx| =vu +uv OR By using indices
i g 2 i
=3><x¢s+3xx§x'§ 3x ix=3x Xx=
£ 4
=4x3 =3x=
=4%fx Derivative = 45/x

ii.

~~
=
~
C—y
d
H
—
Q
&
®
&
it

d [sin Zx} _ (e¥)(2cos 2x) — (sin 2x)(2e%)
E o (621)2
_ 2¢* [cos 2x — sin 2x]
(e2x)2
~ 2]cos 2x —sin 2x]

- 2x

(4

-le"3" +C
3

iii. Equation with roots 2a® and 28 has equation
x2— (Za* + 265x+ (2a* X 285} =0

ie. 22— 2lle+ §)* - Z2af]x+ #(aff*=0

2 marks — 1 for method
1 for answer

2 marks — 1 for method
1 for answer

2 marks — 1 for method

1 for answer

2 marks — 1 for integral

1 for answer

1 mark

1 mark

2 marks — 1 for method
1 for answer




R (O HoTe g
22— 2[4+ Pzt E=o

ive

o ok 2o

9x*— 116x+ 196=20




Marks/Comments

Solutions
Question 4
(@)
i. ZFBD=8 (Given)
ZDBC=90°—0

ZBCD =180°—90°— (90 —0)  (angle sum of ABCD)

=0

~ ZFEA = 6 (Corresponding angles to ZBCD, FE " BC)

ii. ZAFE=90° (Corresponding angles FE “ BC)

AF
tanf = —
}F

& AF =ytané

iii. InAABD, cosf = —=
AR +FE

z =(AF +FB) cos 6
=(x+ytan 6) cos 6

iv.. z=(x+ytan6)cos

=xcosf +ytanfcost
=xcosf +y ;:;,eofa
= xc0s 0 + ysin O
(b) a=500000000x 0.5 Su= =
_% __ 500000 00O X0.8
r=g =—
_ 400 0g0 300
$2 000 000 000
(©
i B 60nm
120° )
50

C
ii.
AC* = 502 + 602~ 2% 50 X 60 cos120°
AC= 953939....... =95 nm

Sin & _ sin 120
sQ 9§.ﬂ39§29.1.za
sin 1
sinf = ———
95.3939..

6 =27° (nearest degree)

Bearing =270 —27
=243°

2 marks — 1 for proof
1 for reasons

1 mark

1 mark

1 mark

2 marks — 1 for substation into
formula
- 1 for answer

1 for correct diagram

2 marks — 1 for substitution
- 1 for answer

2 marks —1 for 27°
- 1 for bearing




Question 5

. . v 1
(a) i. o. P(Wins first Prize) = e

B. P(At least $500) = —— or 0- 002

N 3 _ 997 )
¥. P(no prizes) = 1= e = 1oop 97 0997

ii. P(At least $500) =1 —( f:—oi X %}

= 0-003997997
(b) ABCD is a parallelogram and BP = DQ
Then

AP =AB—PB
=DC—DQ
=QC

In AJs APD, BCQ
AP=QC (proven above)
AD=BC (opposite sides of parallelogram)

ZPAD = ZQCB (opposites angles of a parallelogram)
= AAPD = ABCQ@ (SAS)

~DP=BQ (corresponding side in congruent triangles)

() i log3+ log9+log27+ ...
log3 +log3*+1log3* + ........
log3 +2log3+3log3+.oevenen

Series is Arithmetic with a common difference of log 3

ii. §,= z? 2+ {(n— 1)d]
S0 = [2(l0g, 3} + (10— 1)log, 3]
= 5[2leg, 3 + 9log, 3]
=5[11log, 3]
=55log, 3
=log,3°°

(d) 4x*— 4x+4y*+ 24y +21=0

2’ — x+ y' + 6y = __231_

1 2 _ 21 1
(- £+ H+ 0 rey+n=-2+lrg
(x- % 4+ {(y + 3)* =4 Centre (%-,—3), Radius =2

1 mark

1 mark

1 mark

1 mark

3 marks - 1 for showing
AP=QC
1 for proving
triangles congruent

1 for DP = BQ

2 marks — 1 for type of series
1 for reason
i.e the value of d

1 for 5,4 in either form

2 marks — 1 for centre
1 for radius




Question 6

c&"’y

L= 12x—18

@ i ZL=6a(r—13x—2)
=6(x?— 3x+ 2)
=6x%~ 18x+ 12
y = f(6x® - 18x+ 12 )dx
=2x%— 9x*+ 12x+C
Whenx=1,y=2
2= 2(1)% - 9(1)*+ 1201+ C
2=2=-9+12+C
0 =3+C
C=—3
Equation of curve is ¥ = 2x¥ — 9x% + 12x— 3

ii. % = 6(x— 1}(x — 2} but g = Q for Stationary Points
ie 6{x—1){x-2}=0

x=1 orx=2
ie. (1,2), (2,1)

At(l,2), {3 < 0 Maximum at (1, 2)
At (2, 1), f—xg >0 Mimimum at (2,1)

iii. EX = 12x—18 = 0 for inflexion point

z
12x=18
x=1% e (1% 1%)

At 1 x|l 1] 1] 2
é?y

dr*
Point of inflexion at (1'%, 1%)

Atx=—1, y=2( 19®* 9 1¥* | 12( 13 3
= 26

Atx=3, y=2(3P- 9(3)*+ 12(3)— 3
=6

At x=0, y=-3

—= - ! 0 ‘ + Concavity changes at x = 1%

2 marks — 1 for integration
1 for equation with
correct value of “c”

2 marks — 1 for points
1 for testing points

2 marks — 1 for inflexion point
1 for testing




Solutions

Marks/Comments

(®

(©

2

[t +ean® »57] coré

—— = tan @
cooag® § )
LHS = (1-!—&3:&:3 S‘) cotd — sec” € .cotd
cozec g cosact@
_ 1 coz @ L 1
cos*H T sind | sieCH
_ 1 sin® &
cee & gin @ 1
_ &minl
cos @
=tan® =RHS
 sin20 2 sin26
im——— = — lim
g-+0 386 3 8=y 28

il

[

i

RSN Y X

o

2 marks — 1 for graph
1 for labels

{ 3 marks)
1 mark

1 mark

1 mark

1 mark

10




Solutions

Marks/Comments

Question 7

@ y==* (1)
y=x+2--—-(2)
(1) In(2)

L=x+2
F—x=2=0
(x+1){(x —2)=0
x=—1lorx=2

ie. A(=I1,1) B(2,4)

y
A

/

4= LU - o) d
= lflﬁz-{- 2— x%) dxl

= 13“;;4- 2x— x_::]z

R Y
e

1 .
= 4»; Sq units

() i Angle =2 X 360

4 marks — 1 for each point (2)
1 for integration
1 for answer

1 mark

1 mark

1 mark

11




(c) A= Z?[e,nds + Zodds + 4 evens]

0.25
== [

(3-4341-97) + 2(0-38$2.65)+ 4(2-17 $+1-87 + 2-31)]

2 marks — 1 for use of formula
1 for answer

= 30716
=31 (ldp)
(d)
Horizontal Max turning
inflexion at point at x=5
{1 .OV
\ -3 ~1 1 3
3 marks — 1 for inflexions
1 for stationary
X points
1 for point on
Min turnin_g Inflexion graph (1, 0)
point at x=-3 points at
x=-1 and x=3

12




Ay =15000 x 1-005 — P

Ap= Ay X1.005~-P
= (15 000 x 1-005 —P) x 1-005 —P
=15 000 x 1-005% —P(1 + 1-005)

A=A, x1.005—P
=[15 000 x 1-005* —P(1 + 1-005)] x 1.005 — P
= 15000 x 1-005° —P(1-005 + 1-005% ) —P
=15 000 x 1-005° —P(1 + 1-005 + 1-005?)
= 1522613 — P(3:015025)

ii. Azg = 15000 % 1-005%* —P(1 + 1-005 + ............. +1-005%)
but 4,4 = 10 000

% 10000 = 15000 x 1-005* — P(3 4 1. 005 ...+ 1 - 005%%)
PO 41-005.....+1-005"%} = 15000 x 1-005™ — 10300

- . Eﬁ_
= ii“:;;“il::ﬁg GS witha=1,r=1-005,n=24

=15000 x 1-005% - 10000 + 225=2 g sleoss®i-y)
; 0- 086 1-095-1
_ {t5 coo x#-005% 10 000)x0-005 _ roestiog
100574 - ¢, 0-0B5

Solutions Marks/Comments
Question §
(a) i. B,C,D 1 mark
ii. From A to C and then from Cto E 1 mark
iii.
¥
A
A ¢ E
< X
1 mark
B
D
(b) i. Let $P be the amount repaid each month
$4,, - Amount owing after » repayments 2 marks - 1 for working

1 for proof

3 marks -1 for working

1 for sum of GS
1 for answer

13




FIx

= $271-60

4 marks — 1 for sketch

() 2x=y*—8y+4 1 for vertex
y*— 8y=2x—-4 1 for focus
y?— 8y+16=2x—4+16 1 for directrix

(y— 4y =2x+12
{y—4) =2(x+6)

Vertex = (—6, 4) 4a=2

Focus = (—5%, 4)‘

. . 1
Directrix: x= -—6-2-

~

H

]

1

'

i

= - 6.5

! . N
‘Directrix

o i e o e

R e




4

iii., =0 then dcos2t=0

ie.
cos2t=0
2+ fud 3n st x

27272 "z°7

® V= fIF0? dx
| 2
-£(E) -

- ¥ xdx
k=

= Iin(3x*~ D

=§ (In26 —In2)
_1f), %)
“3(111 2
=§(1n13)

= ZMn(3% 3>~ 1) -In(3 x 12— 1)]

Solutions Marks/Comments
Question 9
(a) x=2sin2t
x= 4cos 2t
¥= —Bsin2t
i t=0 x=4cos2(0)
1 mark
=4 x ]
=4m/s
1 mark
11 t=Z% 2= SsinZ(fz)
= —8sin (5)
=8 x5
=—4m/s

2 marks - 1 for working
1 for answer

2 marks - 1 for working
1 for answer

3 marks — I use of formula
1 for Integral
1 for answer

15




i & 1 . 42
(¢ I = = 1 (30t—1t%)
when =15
& _
T - 1 [30(15)- (15)]
= 225
100
=2> cm’/min
4
.. 15 1
ii. =1 o (30t —t2)

= 55 [15¢7 - Eﬂj

[3375 — 1125]

(2250)
5 3

00
_o—
kN
200
=22

=m1—{{15(15)z-« ———] [u]}

1 mark

2 marks - 1 for integral

1 for answer

16




Solutions

Marks/Comments

Question 10

(@) i. SA=mr? | 2nrk = 300
2arh = 300 — nwr?
- 380—::1‘”
h - P d
V= mrih
300~ e
_\3.,,\?
=)

e

= 150y — —
z
ii. V=150r—- if:ra'

V =150- gﬂﬁr2

V= —3mr  which is less than 0 for positive r

Stat Pts when V = 0
ie, 150 —i— mrt =

150 = = nr?
z

100 =nr?
rz = 100

Now max Volume when >0 ie.r= (11’3 = 5-641895835

3
V =150 fﬂi~ ;i( {‘:‘) = 5641895835

=564 m’® (nearest m®)

(b)i. -‘-gi =kP .. P=Pe"
When 7= 0, P =20 000, ... Py = 20 000
So P =20 000e*
When =2, P =25 000
25 000 =20 000e%

2k

5
—_——
4

m( )=2k
k =1n[§-)+z

/
k=0-111571775

Bl

- P — 20 00080411571775:

2 marks — 1 for “h”
1 for “V?»

4 marks — 1 for differentials
1 for value of ‘r’
1 for test
1 for max volume

3 marks — 1 for value of ‘K’
1 for equation
1 population

17




When t =10 P = 20 000e® 11571775010
=61 000 people (nearest 100)

ii. 2 =¢1p00 x0-111571773

dr

= 6 806 people / year

(¢) log,2+ Zlog,x— log, 6= log,3
log, 2+ log, x* — log, 6 = log, 3
2 -

Logag-g— = log,3

2x®
==
2x%* =18
=9
x=+3

going back to original equation, cannot have log (-3) so

x=3

1 for rate of change

2 marks — 1 manipulation of
logs
1 for answer

18




