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INSTRUCTIONS:
NOTE:

e This memorandum consists of 19 pages including the cover page.
e If the candidate answers a question TWICE, only mark the FIRST
attempt.

e Consistent accuracy applies in all aspects of the marking memorandum.
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QUESTION 1

LAY | ek oy 2 v/ v'each root
5
(2)
112 3x l0x 1=0
- -b+vVb2-4ac
2a
_ (=10 y(-10)2-4(3)(-1) v'subst
10+ V12 4 v'v'each root
- 6 -1, if incorrect roundin
x=343 ofx=-0,1 ( 9
3
1.1.3 X -4x>21 v'std form
X' 4x-2120 v factors
(x-=")x+3)=20 .
v
x<-3andx>7,xeR Gilfical. pis
v'v'conclusion (5)
1141 2304+ 2 =72(x 2)
R g e B
225 +¥F= it
4.3+ 3*=15 v'simplify
v o
3* (4+1)= 15 factorisation
=3 v'simplify
x=1 r=1
(4)
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1.2
X+29=2.(l)  X2+8y=8......... (2)
x==-2+2...3) v'substitution
Subst 3 in 2. (~2y+2)(-2y+2)+8y=8
4y -8y +4+8y-8=0
42 -4=0 v'std form
¥-1=8 v factorisation
= 1)y - isati
0_ 1o +_1) v v'y-value
y=lory=-1
Substy=11in3 Substy=~1in3
x==2(1)+2 x==2(-1)+2
x=0 x=4 v'v'x —values.
Solution (0 ; 1) 4;-1)
(6)
1.2.1
2x+l o 2.\.’ = 3_\-+Z i 3_\'
21(2| +1)= 3}'(32 _§ l) v factorise
2°(3)=3"(8)
2z ¥
8 3
= _F
Y 3 — —
2 . 3 - v'simplify equated
) i bases
~nx=3=0 and y-1=0
~x=3 and y=1 vanswers
OR OR
2x+l g 2.1 = 3'1»2 _3)'
21(21 " l) = 3}'(32 | l) vfactorise
2°(3)=3"(8)
X[\ _ (D3 v'simplified equated
2@)=3C) bases
~x=3 and y=I vanswers 3)
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122

10
X =243 =
! N Jx—z
Letk:Jx-Q
k+3:£f
k*+3k-10=0
(k+5)k-2)=0
k=-Sor k=2
Jx—Z #-5 or Jx—2 =2
(-Jx—z)h = (2):
sx=6
OR
Jx—2+3= i
x-2
(Jx—2)(Jx—2)+3Jx—2=m
x—2+3~fx—2=10
Wx-2=12-x

(3vx-2) =(12-x)°
Ox—18=144-24x+x*
¥ =33x+162=0
(x=6)(x-27)=0

x=6or x=27

e T T

%

standard form
factors
both answers for k

selection

answer

simplified both sid
squaring both side:

standard form
factors

sclection

®)
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v'equal & rational

(1)

13.1 A=16-4p= 16 -4(4)=0
 Roots equal rational
vA<0 ()
132 A= 16- 4p < 0 non-real vp>4
~dp i~ 16
p=-4
1.4

X 4+rx+m=0 and x*+mx+r=0

X +rx+m=0

For real and equal roots, A=0
b’ —4ac=0

(r)" =4(1)(m)=0

r’—=4am=0
r=4m

r.‘.

=— .. (1
= (1)

x*+mx+r=0

b* —4ac=0

m —4(1)(r)=0

m —4r=0 ..(2)
Substitute (1) in (2)

[i) —-4r=0
4

r-l

—=4r=0
16
r‘—64r=0
r(r’ —64)=0

v substitute into A=10

v" equation for m

v" equation 2

v' substitute for m
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r(r—4)(r’ +4r+16)=0

v'value of r
sr=4
r:
m=—
4
41
m=—
4
m=4 v'value of m

OR

x*+rx+m=0and x* +mx+r=0
For real and equal roots quadratic must be a perfect
square.

X e+rx+m=0 1
(o di) i 7 (x+fim) =0

¥ +2mx+m=0

r= 2\,; v"  equation for m
r’=4m

r!

—= o i |

il (D

X +mx+r=0

(x+4F) =0

v"  equation 2
C4+2Jr +r=0
m= 2\/;
m' =4r (2) v’ substitute for m
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Substitute (1) in (2)

[r_] -4r-0
4

4
£—-4r=0
16

r'—=64r=0
r(r'—64)=0
r(r—4)r’ +4r+16)=0

Jr=4

v'value of r

v'value of m

(6)

[37]
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QUESTION 2

21| \/ /)
\ \ / \ / v first differences
e _\__: 4 _\‘_:: +{_'73\‘ ../:3 v'second differences
v i d
—2x—67= 7 equating secon
il i differences /
==t v'x-value
x=-52
f' equating second
y—2x—67=-2y+x-28 ARy
3y-3x=139
y—x=13
Fora=i3 v'y-value
y=-39 (6)
2.2
-67 -52 -39 -28
15 13 11
-2 -2
2a=-2
a=-1 v'value of a
3a+b=15
3(-)+b=15
N v'value of b
b=18
a+b+c=-67
c=-84
T,=-n" +181-84 vanswer (4)
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2.3

T,>0
—n’+18-84>0
n’ —18r+84<0
no Solution

.. the sequence will never contain a positive term

V-n+181-84>0

vl -181+84<0
v'conclusion

3)
[13]
QUESTION 3
3.1

T,=24 T, =768
E =y

I
E = 5 v @ i rS

24 24
32=/° v'simplification
2% =/ o
r=2
E = or 5 =

T T
24 _ 5 768 _

a a

24 768
a=-— | ——
8 256 Va
a=3 a=3
T =ar
T =3.2""
! vT:& T
x B 12 =
OR
(5)
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T, =24 T, =768

Ty ity” wi Dl sosisiscsicinss equation| _
. v'equations
Lo k" = POBussasnsnssonsionss equation2
equation?
equation|
ar® =768
ar’ =24
r® =32 v'r' =32
5 =25
vr
r=2
ar’ =24 or ar®=768
a-2°=24 a-2* =768
a=3 a=3 va
T, =ar™’
T, =32
3-, 6; 12, ..... 7 Tl& T3
321 Ziz = Sz —Su vT,=8,-5,
= 324275 -
— a9 v'substitution
v'answer
@)
3.2.2 7:, — S.n = Sﬂ—l /7; = Sn _Sil-l
=2n" +3n-— [2(n —1) +3(n— 1)] v substitution
—2n* +3n-[2n* —4n+2+3n-3] vsimplification
=2n"+3n-2n>+n+1
=4n+1 v'answer 4
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3.3

3+5+7+
a=3 S”=%[2a+(n—l)d] va&d
d=2 5 =£[2-3+(17—1}2]
" vn=17
il =353 vanswer (3)
34
-S',__ = ﬂ ?‘, — 2
3 . -
S_r e = — ﬂ }'; — aru-l
1-r 3
5
7‘_‘ — —_—
2 ar 2
40 5
=—(1- ==
(1-r) i
a= 19(1 = i) v'substitution
3 2a
40 100 v'standard form
— 3  3g v'factors
30: s v‘answer(both values of a)
3a” ~40a+100=0
(3a—-10)a—-10)=0
10 @)

a=— or a=10
3
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5l =28 v value of r
X
6x 3x’ x
r=  — or or —
12 6x 2
- SO v’ substitution in correct
Jusye formula
24
S-r = -
i X
1— 5 v' correct numerator
48 v" correct denominator
S::: -
2x—x" @
3.5.2 | It exists when:
—l<%<li.e.:—l<r<l v <l<pr<]
L =2< x <2
v’ answer
ANSWER ONLY: Award full marks. )
[24]
QUESTION 4
4.1
f(x)= a(x_2)2+9 /T"=2n
a(3-2)2+9=8 Fmd
a+9=8 Vb= —1
a=-1 Ye=2
v Answer

fx)= -1(x—-2)?+9
f(xX)= -1(x*-4x+4)+9
fx)= =x*+4x—4+9
f(x)= =x*+4x+5

[ 4
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412 [ x=2 v Answer (1)
4.3
g(x) = a* v'Substitution
a*=8
a®=2° v Answer
a=2 (2
4.4 | (5;0) v Answer (1)
45 |x<—-1lorx>5 Mark per answer
¥ < -1
x>5 (2)
46 | g(x) = 2*
g2)=22=4 v9(2)=4
AC=9-4
AC = 5 units ¥ Answer
(2)
4.7 | Roots will be real and equal ¥'Real
v'Equal 2
[14]
QUESTION 5
5.1
x = intercept of the line: =2x+2=0 » x=1 vx int
p=-1 jp
yeintercept of line: y =2 o
9=1 ©
5.2 g(x) = & ¥ Substitute point
a = (0:4)
-1 +2=4 v Answer
a= -2
(2)
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5.3

= -2 42
J (X)z —1 ¥Subst y = 0
“7-1 +-2 =
Ny
x-1
2x42= =2
nx=2
A=(2;0
(0) v Answer @)
5.4 | The graph moves up 1 unit ¥ Answer
(1)
[8]
QUESTION 6
6.1
¥'Interchange
v’ Answer
)
6.2 Interceptof p v
Intercept of p~?*
Line:y=x ¢
Shape of p and
2%
(®)
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6.3 1
0<x< "y v’ critical points
v answer
)
6.4
1 x-~2 - _
o =(7)  +3 - 3
)
[11]
QUESTION 7
7.1
s i ST R)—J(RX)
=m0
. . v stuli
 5-2(x+h) ,_(5“2;(-) substitution
=lim
h—0 h .
. o . | ¥ expansion
—limsbzr —4xh-2h"-5+2x
s h v’ simplification
s
h=0 h v" notation and lim (—4x—2h)
. h(~4x—2h) =0
=lim————
" v’ answer
= lim(—4x - 2h)
h—s0)
=—4x
(5)
7.21
2x?
y=7x'+="F
Jx "
=7x* +2x? 2x*
D _ 28x° +3x} v 28x v 3xt
= ?d._r = X~ +3x b <= (3)
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7.2.2 xy =3
5
P o=
X
y=5Sx"" v y=5x"
dy 2
dax D% v answer
(2)
Sk -D 3x*-7x-6 v 3x=7 Y —6x""
X x
- Tl v' 3and differentiating constant
=D, [3x 7-6x ] 7 bx? 4
=3+6x" 4)
[14]
QUESTION 8
8.1
x}-6x*+9x-4=0
x-1Dx*-5x+4) =0
x-Dx-4)(x-1)=0 (x-1)
x=1;x=4 v (x*-5x +4)
S o LR I
coordinates
~f@3)= -4
D: (3; -4)
g2 | )= x*-6x>+9x -4
f'(x)=3x2-12x+9=0 v3x2-12x+9
x2—4x+3=0 v'=0
SO RN C = TEE) ¥“subs. into
X = 20D formula
xr=3;x=1 $x=_3 "
“f3)= -4 - D(3; -4) oL )
83 | f(x)= 3x2-12x+9 v 6x — 12 =0
f'(x)= 6x-12=0
=2 V=
x=2 @)
84 | k<4 orlof k>0
vk <-4
(2)
vk >0
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85| x <1 or/of x>3 vx<1
vor vx >3
(3)
86 |0 v (1)
[17]
QUESTION 9
9.1
Afters hours: BF = 30fr km and CD= 40r km v BF =30«
S BC =100 —40¢ v BC =100-40s
FC = +/(301)* + (100 — 40z )’ ¥ .
= 4/9007° + 10000 — 80007 + 16007
= /25002 — 80007 + 10000 v answer (4)
9.2
FC i1s a minimum when FC° i1s a minimum. v BF =301
v BC =100 —401¢
FC~ =2500t" —8000r + 10000 v Pythagoras
dFc = 50007 —8000=0
v answer
t= S = 1,6hrs (96 minutes) (4)
5000
9.3
FC = /25001 — 8000z + 10000 v'subs into equation
=+/2500(1.6)" —8000(1.6)+ 10000
e v answer
They will be 60km apart.
(2)
[10]
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