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QUESTION 1

MARKING
INSTRUCTIONS

1.1

(3x2% + 7x)%? — 4(3x% + 7x) — 12

= (3x2{|- 7x — 6)(3x? -I{ 7x + 2)
v g A v
= (3x — 2)(x + 3)(3x + 1) (x + 2)

ALTERNATIVE SOLUTION
(3x? + 7x)? —4(3x% + 7x) — 12

leta=3x2+7x
Then a? — 4a — 12
=(a—6)(a+2)

v
=(3x2+7x—-6)(3x2+7x +2)

v ” 7 v
= (3x — 2)(x + 3)(3x + D(x + 2)

IM for each correct
factor

1 M for each correct
factor when fully
factorising the
product.

1 -1-6 0

(6)
ALTERNATIVE SOLUTION
12 | f(x)=x*—2x>—-5x+6 fx)= x3>—2x2-5x+6
A f(D)=(1)*-2(1)2 =5(1) +6 | = f(3) = (1)* = 2(1)?> = 5(1) + 6 | | mark for using the
=1-2-5+6 =1-2-5+6 Remainder
=0 v =0 v Theorem to find the
Therefore x — 1 is a factor of f(x) | Therefore x — 3 is a factor of f(x) | first factor.
4 x2—x—6 v v 24+x-2 v 1 mark for first
x—1)Vx%=2x2—5x +6 x—3)x3—2x2 —5x+6 |factor
x3 — x2 x3 — 3x?
e B Bl B = g 2 marks for
Bl o @ 2 — 3x v | correctly using long
- = _ division, synthetic
—6x + 6 —2x+6 s % ;
6 6 =B division, or trial and
el =i error -1 M for
5 5 dividend and 1 M
fxX)=x—-—1D(x*—-x-6) f)=x—-3)(x*+x—-2) for method.
v v v v v
= (x—l)(x—3)(x+2) = (x—3)(X+2)(x—1) 2 marks for
o accurately
Synthetlc division can zlil§o be used factorising the
in the place of long division Aicidend
1 | L. =2 =5 6
| 0 1 -1 -6
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MARKING INSTRUCTIONS
13| 2x2—3x=5 IM divide both sides by
o B B coefficient of x2
x° = Ex = 5 v
IM for adding
3 9 9 5 1 i 2
Pyt —=—tz (Y2 x‘coefﬁaentofx.) to
2 16 16 2 both sides of the equation
( 3\ 9440
‘\*72) T 16 v
1 M for writing the LHS as
( 3)2 49 a perfect square trinomial
alx——=] =—
4 16
X — .?. P— i z v
. 2 1 M for determining the
B - square root of both sides of
A=ttty Ty the equation
10 4
X == or x = — -
4 4
5 IM for each correct x value
X== v or x=-1 v
2 (6)
(18]
QUESTION 2
2.1 ALTERNATIVE
X % _ 6ax ; SOLUTION
= il 1 1
x2—16+64x 2 B Bl 3
5 _ 64 216+ 64x"2
X7 sy XZ = x
Z
e ¥ N o 1y
xZ—16+— (x4) —(Bx 4) v
x2 = P P
1 1 . oy
(x 3) — Tl (8x_ g;) | 2 M for simplifying
— 64
= X - v
x—16x2 + 64
1 _a = L
1 1 (x4—8x 4)(x4+8x 4)"
_(x2-8)(x2+8) # = . . - | 2 M for factorising all
(x%—8)(x%—8) v (xZ—Sx_E)(xZ—&c_ Z)/ numerators and
denominators
1 1 1
X248 v’ __ x44+8x 4 o
c%_g 4 %_Bx- % IM for answer (RN
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MARKING
INSTRUCTIONS

22

1
iog% (3—x) = log, (x—Z) + 2

tog (37) ¢

logi 3—x) = 42
2

log: 2
2

Iog (lz)
logi (3—x) =
2

1
iogl (3—1x) ——logl( )+2 i
v
1
log% (3—-x)+ Iog% (x_z) =2

ALTERNATIVE SOLUTION

logr (3—x) = Iogz( )+ 2
2

log, (3 — x) 1
2 1 = log, (F) + 2
log, (7)
log, (3 —x) 1
log, 2-1 log, (ﬁ) t2
v

—log, (3 —x) — log,(x™%) =2

IM -writing the logs to
the base 2 or 2 by using
the log law

[ logb a= log.a ]

log. b

IM simplifying

IM -transpose log-term
to LHS

| M-write the LHS as
single logarithm

IM -rewrite in

(3—x
£og1 o ) =+2 —log, (3 —x) +log,x* =2 v exponential form
(B=m) _ (1)2\/ 52
¥Z  \2 log, m =42 v
TR
13 :x fz _ g 22 = x? 1 M -write in general
A= 7 - (3—x) form
x+6)(x—2)=0
2
XF—6vor x =2V 4 = i v
(3—x)
1M-valid root
12 — 4x = x2 I M-invalid root
x> +4x—12=0Y (8)
x+6)(x—2)=0
x#—6%r x=2Y
[13]
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QUESTION 3
MARKING
INSTRUCTIONS
3.1 A= De™t ALTERNATIVE SOLUTION
A_ .. v A= De"t
T - S IM -divide both sides
A T Y by D
inﬁ = lngt® 4 y
log—=loge™t
A_ dp=*8 4 IM write the logarithm
In 5= rtine 4 _
i y , , Iogbw:rtloge y In on both sides
n—=r
D log A F IM simplification
4 v L= ¢
D . rloge _
r log A —log D IM final answer
or e — t
InA-InD rige
or =t
" 4)
3.2 | Let the number be x .
» 1M -set up an equation
& 3x2+7x =20
23x2+7x—-20=0
~(Bx=5x+4)=0 Y IM -Solve the equation
“3x=5 or x=-4
nx=2 ,or x=—4
3¢ v IM for each correct root | (4)
33
3 1 1
[— 5 —_— = 1
x-1 xc—4x+3 1-x
2M -factorising 2" and
3 _ ! + . =1 3 fraction
g—1 [X—=TDx—3)y x—1¥
2 M for multiplying
» 3(x - 3n- 1 (x - 3= (x = 3)(x— 1V each term by the LCD
23x—9—-1+x—-3=x%—4x+3
~x?—8x+16=0 v IM write it in general
form
cx—4HDx—-4)=0
IM for writing solution
Lx=4prx =4, (6)
[14]

Copyright reserved

Please turn over




1
8 = tan~1 (— §) —180°—1843° Y

QUESTION 4
MARKING
INSTRUCTIONS
4.1 ¥z~ W
Mro = X2 — X1
IM SF
= 22 g (substituting in the
_ e y correct formula)
— g
=— i IM answer

IM CA(follow up
from gradient)

e BE TR =40 =6,325 or 25

v

8 =161,6° v 1M answer
4)
4.2 X = _x1+x2 y= y—1+y2
7 g_zl_x 5 22+y IM for x and one
i ¥ g v marks for y,
substituting in the
¥=—] v y=-7 o correct formula
~ The coordinates of R = (—1; —7) I M each for answers %)
43 | PQ = y(x; — 2)? + (y; — 7)?
PQ=,(B-22+(2-42 v IM SF
1 M for answer (2)
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MARKING
INSTRUCTIONS
44 | y-—ym=mx—x) ALTERNATIVE SOLUTION
y=mx-+c
ButMpy XM = -1 (lines 1)
a-ixM=-1 But Mpg XM = —1  (lines 1) | IM CA(follow up
3 £ dient in 4.1)
1 rom gra
“M=3 A= XM=-1
“M=3 v
Midpoint of PQ: (x;y)
= (xl + xz; Vit yz) Midpoint of PQ: (x;y)
2 2 _(x1+x2-y1+y2)
_ (8 +2 2+ 4) 2 2
2 2 _ (8 +2 2+ 4) 2M for midpoint(x;y)
v v 2 " 2
=(53) v v
=(5;3)
.-.y—3=3(x—5)/ ~y=3x+c
y_3=3x_15 .'.3=3(5)+C IM SF
0=3x—y—12o0r ~3=154cor VY
= = v 2 el
¥ =dx—la ne=—12 IM solution 5)
vy =3x—12 v
45 | MN 1l PQ ALTERNATIVE SOLUTION
“ Myy = Mpg MN || PQ
My = _1 o Myy = Mpg
MN 3 v 1 IM CA from 4.1
S Myy = -3 v
y—y1=m(x —x)
sy=mx+c
4 5 _ 1( 7) 7 IM SF
PTeT 3 2 1
y = ——3-x +c
" 5 X ; 7
¥ e~ BB 5 1 7
—s = x= v
3~ "3 3¢
~b6y+15=-2x+7 o
~2x+6y+8=0 & =15 = —7 + 6¢ IM simplify
or ~x+3y+4=0 ~—8=6¢c
_ 8 _ 4
“=T% 13
1 4
Ly = —§x s § v
“3y=—x—4 IM writing it in
~x+3y+4=0 general form
v
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QUESTION 5
MARKING
INSTRUCTIONS
5.1 2 2
4 15
by
y-axis
2V L IM : x-intercepts at
z? 42 (2;0),(-2;0)
A |
4 15 .
IM: y-intercept at
(0; ¥v15) ; (0; —v15)
- 4 x-axis - IM for shape
v shape
—V15]
3
5.2
Vx 2
| s s
2 X
Y2 marks for each term
x% 9 , converting the radical
yv=—+— to fractional form(the
\/2 x% preparation step)
T
=—-x2+2x 4
2 1 Mark for
&y 1 a4 ¥ %@ differentiating each
7. X Ex_ 2+2X (_Z) R term, using the power
rule
1 1
-~ 1~ 5 Deduct 1 mark if the
4x2  2x% derivative notation is
v o placed incorrectly or is
1 1 missing
ST
Y2 mark for each
correct derivative in

radical form
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flx) = x(x? — 4x + 4)

f)=x*—4x>+4x

From f(x) = x® + bx* + cx

followsthat b = —4and ¢ =4

MARKING
INSTRUCTIONS
5.3 | |
l,-'l
|IIII
e 4F
_,/ \"-.\ ."I
Y \\ .*j
J‘ \\\_/’;‘
531 f)=x(x—-2)(x-2) v IM SF

IM simplify

1 mark for correctly
reading off the values

The coordinates of P are (4; 16)

of b and c. (3)
532 | f(x) =x® —4x? + 4x
s ff(x) =3x*—-8x+4
v -
2/0 =3x2—8x+4 1M for derivative and
1 mark for gradient
% 3x?—-8x—-16=0
ABx+4H)x—-4)=0 v 1M factorisation
~3x=—-4 orx =4
4 v IM for valid x
LX F - x=4
3
If x =4then f(4) = (4)% — 4(4)* + 4(4)
=64—64+16 IMfory
=16 . (5)
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-10-

=695713m

QUESTION 6
MARKING
INSTRUCTIONS
6.1 |sin*x — cos*x = 1 — 2cos?x
LHS = sin*x — cos*x
= (sin’x + cos?x)(sin’x — cos?x) ihi-Bictoristisn
=5t X‘Esinzx — cos%x)
K IM for applying the
= = postp—eposly A square identities
—1— 2costx ¥ 2M simplification
= RHS
(4)
6.2
5sinf = 8cosf
siné 8 1M cross multiply
S == o
cosf 5
IM convert to one
~tanf = 1,6 v ratio
8 = 57,995° or = 180° +57,995° 2M for correct angles
6 =57,995%,0r 6 = 237,995° 7 (4)
6.3 | 6.3.1 | In AABC:
BAC = 48° —26° = 22° v
. AC _ 800 & IM SF
sin26%" “sln2ze 1 mark for calculating
800 sin 26° angle ZBAC either in
W AC= —m44 — / the formula or in the
sin 22° R
/L\ initial steps.
~AC=936174 v |° @ ¢
In AACD: IM value of A
AD o sinago v IM SF
Zc - Sin
AD = 936,174 X sin 48° (53
IM value of AD
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MARKING
INSTRUCTIONS

6.3.2

In A ACD:

CD o
7o cot48

CD = 695,713 X cot48° v

= 626,423m v

ALTERNATIVE

SOLUTION 2

s tan26% =

In A ABD

AD

tan 26° = —

BD

695,713
BD

_ 695,713
T tan 26°

.~ BD = 1426,423 ¥V

~ CD = 1426,423 — 800

= 626,423m v

ALTERNATIVE SOLUTION 1

£ — cos48°
AC
5 CD =936,174 X cos48° v

= 626,423m

1 M SF

IM answer

(2)
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64 |y =2cos2x + 1

v v
y22oosdxsi /'S h ape
ra
30° \/ﬁ\yﬁ; 150° 180
v

2 Marks for x-
intercepts (60%,0) and
(120%; 0)

I Mark for y-intercept
0%3)

2 Marks for turning
points (90°% -1) and
(180%3)

The other turning point
is already described
under the y-intercept
(do not count it again)

IM shape-

The graph 1s drawn
over the interval 0° and
180°

The graph have a
minimum TP at
(90°-1) and maximum

Copyright reserved

TPs at (0°3) and
(180%3) and x-
intercepts at (60°;0)
and (120° 0) (6)
[21]
TOTAL: 100




