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Solutions 

Question 1 


. . 5 31 31 

(a)Let x 0-53131.. 
or 3·531 =5 + -+--+---.... 

10 1000 100000 


L· " S 31 31 31
lOx 5-3131 
 tmttmg urn --+ +--
1000 100000 10000000 


31 a 

a=-- S",100x = 53-1313 


1000 1-r 

1000x = 531·3131 


31 

1 
 1000
r=

100 1__1_ 

990 x 526 


100 

526 263 
 31 99 


=--+x=-=
990 495 
 1000 100 


31 
.. 3.53i = 3 263 

495 
 990 


•• 5 31 263 

:.3-531=3+-+- 3 

10 990 495 


Marks/Comments 

2 marks 1 for correct metbod 
1 correct answer 

1 Mark - Correct Answer 

1 Mark - Correct rounded 
answer 

2 Marks -1 for eacb solution 

2 Marks - 1 for substitution 
- 1 for answer 

(b) r2= 72 + 82 


49 + 64 


x = 113 


x= vll13 


e 

8 


(c) 3_24'11 - 2.1
2 

0'986242288 
Ja6 +2·1 

=0,986 

(d) 115-4xls3 

15 - 4x S 3 or 15 - 4x 2 -3 
-4x S -12 -4x 2 -18 

1 

x 23 or x S 4

2 


(e) 

Since 

tane = ! and CQ1i6 < 0 a 
3rd Quadrant :. cosec e< 0 

:. cosec 6 = - 
7 


2 




2172 = m(146·88) 
2172 .... 

VI = -- = 14· 1875817
146·8"B 

= 14·8 	 (3sf) 

(f) 	 3.1 = sin (2X- ~) 
y = ~sin (2X- !:),

:3 4, 

211:
:. amplitude = ~ period -=1'& 

:3; 	 2 

(g) 	 130% = $67-50 
1% ~=0·51923 .. _...

lao 

Cost Price ~:x 100 = $51'92 
130 

2 marks - 1 for period 
1 for amplitude 

2 Marks -1 for 1% 
1 for Cost price 
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Solutions 
Question 2 
(a) 	 x 2)" t 9 = 0 ~----(l) 

4x" - Y - 20 = 0 -----(2) 
From (2) 

y =4x- 20 ------(3) 
Sub (3) into (1) B is the point (7, 8) 

x-2(4x-20) + g= 0 
x - 8x+40 +g = 0 


-7x= -49 


x=7 

Hence y = 8 


4=--cr 
(b) m(AC)=-2

0-5 

10 

Y-Yl =m (r- x-J 
y - 0 = _'!"(x- 5)

10 

lay = -9x- +45 
9x + lOy-45 = 0 

(c) AC = JeO- 5)2 + (4i- or 
=J(-5)7: + (4it 
=J7.!=i + ~ 

../18I 

z 


8-0 13 	 1 
(d) m(BC) = 7-5 = i = 4- ,'. m(line} = 

" Y Yl =m{x xJ 

y-4.!:= -.!:Cx-O)


2 -4 


4y-18 = -x 

x+4y-18 0 


(e) d = 19(7)+ 10{B)- 'Iii = 1·63+80 ..... 5[ 98 

~ 431+100 =...tISI 

1 .,Jiifi 98 1 .
Area = Yzbh - x - x - - 24- square umts. 

1: 2; ,.1181 1: 

(t) x - 2y +9 ~ 0 
4:r-y-20 ~a 


9x+ lOy- 45 ~ 0 


Marks/Comments 

2 marks - 1 for method 
1 for correct answer 

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 eqnation 

2 marks -1 for substitution 
1 for answer 

2 marks - lose 1 mark for each 
incorrect 
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Solutions 
Question 3 

a) i. 
d 

-
dx 

[3x Vi] vu' + uv' OR By using indices 

! 1 ~ 1 

= 3 x Xl' + 3x x -x-; 3xVX=3x Xxi 
:; 

1 4 

= 4xi =3xs 
= 4 \IX Derivative 4\1x 

2 2X
ii. !!.- [sin 2X] = (e X)(2cos 2x) (sin 2x)(2e ) 

2x (e 2Xdx e )2 

= 2e 2x [cos 2x sin 2x] 
(e2X )2 

= 2 [cos 2x sin 2x] 
2xe

+C 

ii. s: sec 2 ~ dx =4[tan ~I 
= 4[tan: -tan oJ =4 

(c) i. a+ /J= _!:= _ -4=:! 
a 3:; 

22a2 +2/32 =2(a + /32 
) 

=2[(a+/3t -2a/3 ] 

ii. ~2[(H 2(~7)1 

=2[C:J+C;)] 

116 

9 

iii. Equation with roots 2a2 and 2/f1. has equation 

Marks/Comments 

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 
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9x l.- 116x+ 196 = 0 
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-If 

I----------------------~S~o~lu-t~io-n-s----------------------;------~~a~rk~s~/C~om--m-e-n~ts-----: 

~--------~----------------------~------------------+----~~==~~=-------~

Question 4 

(a) 
i. 	 LFBD = 9 (Given) 

LDBC=90o-9 
LBCD = 180° - 90° - (90 - 9) (angle sum of ~BCD) 

=9 
,", LFEA = 9 (Corresponding angles to LBCD, FE II BC) 

ii. 	 LAFE = 90° (Corresponding angles FE II BC) 
AF 

tan 9 = - 
y 


,', AF = ytan9 


iii. 	 In ~ABD, cos fJ = _Z_
AF+rB 

z = 	(AF + FB) cos 9 
(x + y tan 9) cos 9 

iVa z 	= (x +y tan 9) cos 9 
= :reos6 +ytan 9 cas. 6 

~~:reosB +y -w:n1f---- "(). 

xcos 9 +ysin e 

(b) 	 a = 500 000000 X 0,8 
.. 

r ='5 

(c) 
1. 

50 

B 60nm IA 

C 
ii. 

1-~ 
400 \lao. 000 " 

•
•

$2 000 000 000 

AC2 = 502 + 602 - '2 X 50 X 60 cos. 120a 

AC = 95·3939.......... 


Sin f)-= 
50 

sn.1 	 6 = 

95 run 

sin 120 

95.3919•• 
so sin 110 

95.39-39 .., 

9 = 27° (nearest degree) 

Bearing 	= 270 - 27 
=243° 
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2 marks  1 for proof 
1 for reasons 

1 mark 

1 mark 

1 mark 

2 marks 
formula 

1 for substation into 

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 

(a) i. u. P(Wins first Prize) = _1_ 
lUUIl 1 mark 

~. peAt least $500) = _2_ or 0 . 002 1 mark1000 

.) 3. 991y. P(no prIzes = 1- - =- orO· 997 
1000 1000 1 mark 

ii. 	peAt least $500) = 1 - (9'.16 X 9'7) 

1000 999 


0·003997997 1 mark 

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


AP AB-PB 
 3 marks - 1 for showing 
DC-DQ AP=QC 

=QC 1 for proving 
In ~IJs APD, BCQ triangles congruent 

AP = QC (proven above) 
AD = BC (opposite sides ofparallelogram) 1 forDP=BQ 

LPAD LQCB (opposites angles ofa parallelogram) 

.~ t:.APD == t:.BCQ (SAS) 

:. DP=BQ (corresponding side in congruent triangles) 

(c) 1. log3 + log9 + log27 + .......... 

Z . 3log3 +log 3 + log3 + ......... . 


log 3 + 2log 3 + 310g 3 + ............... 
 2 marks - 1 for type of series 
1 for reason 

Series is Arithmetic with a common difference of log 3 i.e the value of d 

ii. ST. = ~ [?on. + (n - 1)d] 

S10 = ~[2(loga3)+ (10-1)log",3] 

= 5[2 JogQ. 3 + 9 log;'!. 3] 

= 5 [llloga. 3] 

=55loga 3 


loga 3 l:>l:> 1 for Sf!) in either form 

2 marks - 1 for centre 
1 for radius 
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~--------~--~ 

( 


r 


Question 6 

~ 	 ,lllly_
(a) 	 i. dx = 6(r -1)(1:<- 7.) ax: - l2x<-18 

= 6(r2 - 3x-+ 2) 
= 6x2. - 18x-+ 12 

y = f(6r2 
- 18x+ 12)dx 

= axS 
- 9x2 + l2x+ C 

Whenx l,y 2 
2 - a(l):7 - 9(1):1+ 12{1} + C 

2 =2-9+ 12+C 

o =3+C 
C=-3 

Equation of curve is y = 2x-:=! - 9Xl + 12x - 3 

ii. d;y = 6(x- l](r - 2) but tI;y = 0 for Stationary Points 
cb: 	 . d::e 

i.e. 6(x - l){r- 2) = 0 

x == 1 or x = 2 
i.e. (1, 2), 	(2,1) 

At (1, 2), ~! < (l Maximum at (1, 2) 

At (2, 1), ~ > 0 Mimimum at (2,1) 

iii. ~~ = 12.'l:"-lS = 0 for inflexion point 

12x = 18 
x=l:4 i.e. (112, 1:4) 

At (1:4, 112) x 1 1:4 2 

o + Concavity changes at x = 112 

Point of inflexion at (112, 112) 

Atx=-I, y = 2{ 1)3 9( 1}2 I 12( 1) 3 
-26 

Atx = 3, Y =2(3}' - 9(3):1 + 12(3)- 3 

=6 


At x = 0, y =-3 

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 
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Solutions 

y 

2 3 

(b) 

1 X si»7.S = 
ccs!f:sin (} 1 

..in 0 

co,sG 

= tan 8 RHS 

(c) 
sin 20 2 sin. 26 

Lim-- = - lim-
!f:-t[) 38 3 61-t;t 28 

Marks/Comments 

2 marks - 1 for graph 
1 for lahels 

x4 

(3 marks) 

1 mark 

1mark 

1 mark 

1 mark 

10 



Marks/CommentsSolutions 
Question 7 

( (a) y = x·2 (1) 
Y = r + 2 - - - (2} 

(1) In (2) 

x2=x+2 
~-x-2 0 
(x+1)(x-2) 0 
x =-1 orx = 2 

i.e. A (-1, 1) B (2 , 4) 

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

(b) i. Angle = 41 X 360 
6) 

=240x ~ 
LSD 

.m 
=

3 

ii. I rB 


12 (:n) 

16n em. 

iii. A 

11 


1 mark 

1 mark 

1 mark 



(c) A = .; [ends +20dds + 4 evens] 
2 marks -1 for use of formula 

1 for answer 
= P:!! [(3·43 +1 ·97) -+ 2(0 -38 -f 2,65) -+ 4(,2 -17 -I' 1 ·87 -I' 2·31)]a: 

3-0716 
= 3-1 (1dp) 

----~--~-3~--=~~~.!-~f--:-~-~--\_-----1:3~m~arks -1 for inflexions 

(d) 

-1 

Horizontal 
inflexion at 

(1~OI 5 

Maxturni g 
point at x 5 

1 for stationary 
points 

1 for point on 
graph (1, 0)Min turning Inflexion

point at x=-3 points at 
x=-1 and x=3 

12 
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Solutions Marks/Comments( 

, 

Question 8 

(a) i. B, C, D 1 mark 

ii. From A to C and then from C to E 1 mark 

iii. 

\ 
y 

r 
~ 

E\A C 
<E.~. 

V 
x 

1 mark 
B 

D 

$A
(b) i. Let $P be the amount repaid each month 

T• - Amount owing after n repayments 2 marks - 1 for working 
1 for proof 

A1 := 15 000 x l'005-P 
Az = Al Xl· 005 - P 

= (15000 x 1·005 -P) x l'005-P 
= 15 000 x 1.0052 -P(l + 1'005) 

A3 ::= A1.. X 1 . 005 - P 
= [15 000 x 1'0052 

- P(1 + 1·005)] x 1.005 - P 
:= 15000 x 1'0053 

- P(1'005 + 1'0052
) - P 

= 15 000 x 1.0053 
- P(1 + 1·005 + 1'0052

) 

:= 15226'13 - P(3'0 15025) 

ii. A2.'4 = 15 000 x 1.00524 
- P(1 + 1·005 + ............. + 1'00523

) 
 3 marks - 1 for working 
but AZ4 = 10 000 - 1 for sum ofGS 

1 for answer 

S :1.( r.oos;24- 1) 

1_l}isii::;1 

13 



= $271·60 


4 marks  1 for sketch 
(c) 2x= yI  By+ 4 1 for vertex 

y'l.  8y= 2x-4 1 for focus 
2:y - 8y+ 16= 2x-4+ 16 1 for directrix 

(y- 4)~ = 2x+ 12 
(:;1  4}l = 2{x +6) 

Vertex == (-6, 4) 4a=2 
1 

a= 
2 

Directrix: X' = -6! 
2: 

y 

I

:x= -6.5 

17C~ 
I 

I 

I 

I 


.- !-------
~ocus y=4 

-------r-5~5,-4 ----------------- 
I 

I 
Vertex 

(-6,4) 


:-6.5 x 

I 

I 


T 

14 




Solutions MarkslComments 
Question 9 

(a) 	 x= 2sin2t 
x= 4cos2t 
x= -8sin2t 

i. t = 0 x= 4cos 2(0) 
1 mark 

4 x 1 

=4m Is 

1 mark 
ii. t= ~ x=8sin2(~) 

= -8Sin(~) 
=-8xYi 

=-4 ml S2 


. 
iii. x= 0 then 4005 2t = 0 2 marks - 1 for working 

i.e. 1 for answer 
cos2t = 0 

11: 311: :O/r 711: 

2t= 	i"z''2 ..z .... -_·_'
_ !: 	 3;1< &11': Z!: 

t- I' ,. ,. ~ ........'"'.'... 

.. -4 4 .. 

2 marks - 1 for working 
iv. x = 2s1n: 2t 1 for answer 

= 2sin2(~) 
=2 

,',x= ..l2m 

3 marks - 1 use of formula 
(b) 	 v = tU(x}]2 dx 1 for Integral 

1 for answer =f(~2 ax 

r3~d.:l:'" 
- h 	 b<:!-l 

= !.[In(3.x2 - l)U
3 

= i[l1'l(J X 31 - 1) -In(3 x 12 - 1)] 

=i (In26 -ln2) 

i(ln~) 
=!'(In 13)

;; 

J 
15 




· ~= ~ (30t-t2 )(e) 1. 4t lUU 

when t = 15 
~= ~ [30C15)- (l5)Z] 1 marktit 100 

--22; 


100 


2! em3 ; min 


'" 
11. v = r15 ~ (30t _ t 2 )

Jo loa 
2 marks - 1 for integral 15 

= 2- f15t2 - !.-8'1 1 for answer !.oo a (I: 

= 2-{(15(15)2:- 1;5] _ [0]]
:00 3 


= ~ [3315 - 1125]

:.00 

=2- (225"0)
:00 3 

=22·5 em 

16 
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Solutions 
Question 10 

(a) 	 i. SA =nr2 1 2nrh = 300 
2xrh =300 - nr2 

It =::100-:r.r 
:r 

2m

ii. V = lS0r - ~1tra 

V = 150- ! XTl 
:2 

V = - 3xr which is less than 0 for positive r 

Stat Pts when V = 0 

i.e. 150 - i xr"}; = 0 

150 = ~ xrZ 
2: 

100 =1trz 

r Z = ~ 
11: 

rZ = ±Jl0D 
11 

Now max Volume when r> 0 i.e. r = J:1.:o = 5-641895835 

v ~ 150 J: -i (J:)' ~ 564-l895835 

= 564 m3 (nearest m3
) 

(b) i. dP kP :. P =Poekl 

dt 
When t = 0, P = 20000, :.Po 20000 

So P 20000e kl 

When t 2, P ::::: 25 000 
25 000 = 20 000e2k 

5 =e 2k 


4 


In(i) 2k 

k In(~1+2
4; 


k = 0-111571775 


115717751 

Marks/Comments 

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 
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When t 10 P =20 000eO-lIlS71775 (10) 

= 61 000 people (nearest 100) 

ii. = 61 000 X 0 ·111571775 
.:ir 

= 6 806 people / year 

(c) 	 loga. 2 + 210gcz.X" - loga 6 = logtz. 3 
10gtz. 2 + loga .x2 - 10836 = loga 3 

2:t7~
Log 	-= log 3a. 6 a 

• 2x:ll_ .. --3 
6 

2x2 18 

X2 9 

X i3 

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 
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