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INSTRUCTIONS:

NOTE:

1

e This fiﬁri'pi orandum consists of 19 pages including the cover page.
I'fh: didate answers a question TWICE, only mark the FIRST

e Consistent accuracy applies in all aspects of the marking memorandum.
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QUESTION 1
111 ,-3. 2 v'v'each root
’ 5
%ﬂn (2)
1.1.2 | 3x2- l@l =0
e -b+vVb2-4ac
2a
_ —(-10)% J(-10)2-4(3)(-1) v'subst
10 + V112 e v'v'each root
- 3 33 ¢ 0.1 (-1, if incorrect rounding)
x=343 ofx=-0,
3)
113 ¥ -4x>21 v'std form
-:2‘4%(‘2132)00 v factors
xX=1)x+3)2 -
x<-3andx>7,xeR spuitical pts
v'v'conclusion (5)
1.1.4 ey 3 _1
235+ 5 72(x 2) .
223"+ 3= TR
4.3*+3*=15 v'simplify
3 (4+1)=15 v'factorisation
=3 v'simplify
x=1 vxyx=1
(4)
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1.2
X+29=2.(l)  XP+8=8........ 2)
x=-2p42...(3) v'substitution
Subst 3 in 2. (-2y+2)(-2y+2)+8y=8
4y -8y+4+8y-8=0
4 -4=0 v'std form
y-1=0 v factorisation
(y_— Dy +_1) =0 v'y-value
y=lory=~1
Substy=1in3 Substy=-1in3
x=-2(1)+2 x==2(-1)+2
x=0 x=4 v'vx —values.
Solution (0 ; 1) 4;-1)
(6)
121
21+l & 21 = 3_|-+2 = 3_\‘
21 (21 & l) . 3_\'(32 _ l) v faCtorlse
2°(3)=3"(8)
2. ¥
8 3
LY
"t A3
2 3 v'simplify equated
2 = bases
~x-3=0 and y-1=0
~x=3 and y=I vanswers
OR OR
21+l + 2.\' = 3y+2 _3)-
Q'+ =3(@3-1) rise
2°(3)=3"(8)
X[\ _ V(3 simplified equated
2(3)=3(2) bases
~x=3 and y=1 vanswers 3)
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1.2.2
N o, T
x-2
Let k =
k+3=
v
B +3E-10=0 standard form
(k+5)(k-2)=0 ¥ G
v
b8 k2 both answers for k
v .
i35 or fi-2=2 selection
(Vx=2) =(2)’
sLx=6 v' answer
OR
J.r-Z +3= —
x=2
(Jx—Z)(J.t—2)+3Jx—2 =10
x—2+3'Jx—2 =10
v" simplified both sid
3Wx-2=12-x v ) )
. v" squaring both side:
(3vx-2) =(12-x)’
Ox-18=144-24x+x°
X' =33x+162=0 v" standard form
(x=6)(x-27)=0 v" factors
x=6or x#27 %lcction (5)

=
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v'equal & rational (1)

131 A=16-4p= 16 -4(4)=0

= Roots equal rational
=

vA<0 )

132 A= < 0 non-real >4

<-16
>4

14
X +rx+m=0 and x*+mx+r=0
X +rx+m=0

For real and equal roots, A=0

b*-4ac=0

v substitute into A=0

(r)’ —=4(1)(m)=0

r*—4m=0

r*=4m v equation for m
r?.

m=— v L1
2 (1)

x'+mx+r=0
b* —4ac=0

m —41)r)=0 v equation 2
m -4r=0 ..(2)
Substitute (1) in (2)

[i) —4r=0
4

r-l

—=4r=0
16

v" substitute for m

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

% |

3
[

- |
I
IR R

=
I

OR

x+rx+m=0and x +mx+r=0

square.

X4+rx+m=0

(Jr+\/r;]2 =0
2 +2mx+m=0

E+2fr+r=0
m=2\/:T
m’ =4r «(2)

For real and equal roots quadratic must be a perfect

v'value of r

v'value of m

v (Jr+\/.|1r_1)1 =0

v" equation for m

v equation 2

v"  substitute for m
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Substitute (1) in (2)

Y
16

r'=64r=0
r(r'-64)=0
r(r=4)r* +4r+16)=0

et =i}

m

3
I
INETFN A

3
I
&~

v'value of r

v'value of m

(6)

[37]
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QUESTION 2
21| =6 - =0 —19
\ / \ / \n / v first differences
T AVYAY,
2x —67 —2y+x—28 y+37 v'second differences
v i d
—2x—-67= ) equating secon
=BT differences /
—Ersin v’ x-value
x=-52
v" equating second
)’—2.’(—67: —2)?+x—28 differences/
3y-3x=39
y—x=13
iy v'y-value
== ®)
2:2
-67 -52 -39 -28
15 13 11
-2 -2
2a=-2
a=-1 v'value of a
3a+b=15
(=)+b=15
= v'value of b
b=18
a+b+c=-67
—1+18+c=-67 lue of ¢
c=-84
T,=-n"+181—-84 v'answer (4)
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2.3
V-n’+18n-84>0
V' -18n+84<0
v'conclusion
3)
[13]
QUESTION 3
3.1

T:‘ = 24 T; = 768

L_ s

T,

@ = /E -

24 24

32=r v'simplification

25 - rS ‘/r

r=2

L =r or L ="

7 7

24_» 768 _ s

a a

24 768
a=— a=——
8 256 7a

a=3 a=3

T, =ar™’

T =3.2""

" v T3
= % 12 ..
OR
(5)
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T, =768
equationl
= ) v'equations
equation2
vr=32
vr
ar’ =24 or ar®=768
a-2°>=24 a-2* =768
a=3 a=3 va
T, =ar""
T, =3.2""
% 6 1% Y T& T
321 Tz = Bhe S VT,=8,-S,
- P
_ ii =7s v'substitution
vanswer
(©)
322| I, =8,—95,, vT =§ -S|
=2n" +3n- [2(n - l)2 +3(n— 1)] v'substitution
=20 +3n—[2n° —an+2+3n-3] vsimplification
=2n"+3n—-2n"+n+1
=4n+1 v'answer (4)
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33 13
3 (en 1)
3+5+7+...
a= S”=%[2a+(n—l)d] va&d
d = S =£[2 3+(17-1)2]
177 9 vn=17
=13 =23 v'answer 3)
34
Sf = ﬂ T’ =E
' 3 -2
5, ==2-=20 T, =ar"
1-r 3
3
7:' — —a
ar 2
40 >
= — l— = e—
a==(-r) "=2a
- ﬂ[l_i] v'substitution
3 2a
40 100 v'standard form
=3 3aq v factors

i v"answer(both values of a)
3a®—-40a+100=0

(3a—-10)a-10)=0
@)

1
- r a=10
a 3 o a
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351 P 24 v value of r
o
6x 3x? x
r=—or — or —
1 6x 2
e v" substitution in correct
4 formula
4
S-:i: = -
x
l—'z' v'  correct numerator
48 v" correct denominator
S-:c ==
2x — x?
4)

3.5.2 | It exists when:

—l<%<li.e.:—l<r<l v l<r<l
L =2< x <2
v'  answer
ANSWER ONLY: Award full marks. @)
[24]
QUESTION 4
4.1
_ 92
f)= atx=2)+9 P
a(3-2)*+9=8 Ya=1
a+9=8 vb 1
a=-1 W
fx) = -1(x—-2)2+9 v Abswer

f(x)= -1(x*-4x+4)+9
f)= —x*+4x—-4+9
f(x)= =x*+4x+5
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12 [ x=2 v"Answer (1)
4.3
g(x) = a* vSubstitution
a*=8
a® =2 v’ Answer
a=2 (2
44 (500 v Answer (1)
45 |x<—-lorx>5 Mark per answer
vx< -1
Yx>5 )
46 | g(x) = 2¥
g(2)=2*=4 vg9(2)=4
AC=9-4
AC = 5 units ¥ Answer
(2)
4.7 | Roots will be real and equal v'Real
v'Equal (2
[14]
QUESTION 5
51
x = intercept of the line: =2x42=0 . x=1 vx int
- v
p=-1 /z
yeintercept of line: y =2
9=1 ©
5.2 —
g(x) = oo + 2
—Z _4+2=4
0-1
a= -2
(2)
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53
¥'Subst y =0
¥ Answer (2)
5.4 | The graph moves up 1 unit v 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
p~tvvY
(®)
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6.3 1
0<x< 7 v’ critical points
v answer
)
6.4
x-2 - T
h(x) +3 ~ +3
)
= [11]
QUESTION 7
7.1
s e J(X+8)— f(x)
[x)=lim .
; . v ituti
5-2(x+h) —(5-2x‘) substitution
=lim
=0
. | ¥ expansion
—lims—le —4xh—2h* -5+ 2x°
i h v" simplification
—m —4xh-2h’
h->0 h v" notation and lim (—4x—2h)
. h(-4x—2h) h=0
= lim—=
o v’ answer
=lim(—4x-2h)
h—0
=—4x
(®)
7.2.1
2x*
=7x*+
y X J; .
=7x* +2x v 2x*
D _28x* +3x v 28x° v 3y
i = X X @ 3
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722 | =3
==
o X
V= Sy */y=5x_l
dy -]
P Sx v answer
onn (2)
7.23
- e ' -Tx-6 v 3x-7 ¥ —6x"'
" x
_ 0 v" 3and differentiating constant
=D, [3x-7-6x"'] i 4
=3+6x" @)
[14]
QUESTION 8
8.1
x}—6x2+9x—-4=0
x-1DE*-5x+4) =0
x-Dx-4Hx-1)=0 (x-1)
x=1;x=4 /(x2-5x+4)
B(4 ;0) :';(x —r:jﬂ(x -1 @)
coordinates
~f(3) = -4
D: (3; -4)
82 | x)=x*—-6x"+9x—4
') = 3x2—12x+9=0 v3x2—12x+9
x2—-4x+3=0 v'=0
—(-9) F /D -4DB) ¥“subs. into
x= 2D formula
x=3;x=1 $x=_3 4
“f(3)= -4 ~ D(@3; -4 Y= ()
83 | f'(x)= 3x*—-12x+9 Vi6x— 12 =0
f'(x) = 6x—12=0
x=2
0o (2)
84 | k<-4 orlof k>0
vk <-4
(2)
vk>0
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85 | x <1 orfof x>3 Yx<1
vor vx >3
(3)
86 [0 v (1)
=
nn [17]
QUESTIO
9.1
Afterr hours: BF = 30r km and CD= 40r km v BF =30«
~BC =100 — 40t v BC =100 — 40z
= 4/9007> + 10000 — 80007 + 1600z
= /25007 — 80007 + 10000 vanswer (4)
9.2
FC is a minimum when FC~ is a minimum. v BF =30¢

v BC =100 —40¢
FC? = 2500t —8000z7 + 10000

v Pythagoras
e = 5000t —8000 =0
dt v answer
t= g = 1,6hrs (96 minutes) (@)
5000
9.3
FC =/2500¢> —8000¢ + 10000 v'subs into equation
= +/2500(1.6)° —8000(1.6)+ 10000
s v answer

They will be 60km apart.

@

[10]
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