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QUESTION 1

111 [ x2=4 x=2v v'Equating to 0
Vx=2
X = i\/z‘/ Vv = iz‘/ (3)
= +2v
1.1.2 ‘= ~CDH/EDZAEDO v’ Substitution into correct
2(-1) formula
1445
)
= —1,62v or 0,62v Y Answers ©)
LL3 g 2 pn —ap
27X 2X X
2°27 +—+2"=42
2
222+ L 1)=42
22 v"Common factor
2% — 424 v'Simplification
21
2% =23 v’same base
X =3 v Answers 4)
1.2.1 | No Solution v'(Square root non-negative) v Answer (1)
122 |Vax-11=2-x _
4x —11 = 4 — 4x + x2V v'Squaring
x2—8x+15=0 v'Standard form
(x—=5x-3)=v vfactors
x=50rx =37 _
Checking shows No Solutionv’ v'No solution 4)
1.3 —x2+5x <4

x2—=5x+4=0v
0<(x—4x-1)v
cv:1l; 4

x < 1vorv x =4V

v'Standard form
v'factors

v'or

v v Answers (5)




14 | (2q+x)*=4¢*>+12q+y
4q% + 4qx + x>V = 4q* + 129 + y v'Expansion
4qx + x* = 12q + yv v'Simplification.
4qx + x* = 3.4q + yv vaqx = 3.4q
For these sides to be equal, we must have
4qx = 12q and y = x?
x=3Y;y=x2=9v Vx=3, y=x?
(3;9 v'(3;9) (5)
[25]
QUESTION 2
211211 |4x?2=25
, 25 square root both sides
X = —
4
v
25
x==x |—
4 answer
== i E
2
OR
OR/OF
4x? — 25=0
(2x —5)2x+5)=0
factors
5 5
x=5o0rx=—3
both answer (2)
212 | x> —-5x=2 J standard form
x2=5x—-2=0 J
b+ Vb2 — 4ac substitution
X =
2
? V.
—(=5)+/(=5)?—4(1)(-2) answer
2(1)
NB: penalise one mark for
_5++33
T2 wrong rounding
= 5,37 or -0, 37 (4)
212 | (x—2)2=-5(x—-2)—-2=0 standard form
(b) (x—2)2—-5(x—-2)—2=0
x —2 =5370rx—2 = —0,37 v x —2 =5370rx—-2 = (3)

x =737 or1, 63

- 0,37




x =737 o0rx =1,63

213 2—x)(x+4) =0
critical values are at V4
x=20rx= —4 S critical values
solution
-4 <x <2o0rx €[—42] correct solution. (3)
214 |gx+1_4 41 - v multiplying by 3* throughout
3.9(
3.3 —4+ =0 v
\/ 3x+1 =3_ 3x or 32x+1 =3. 32x
3.3 —-4.3*4+1=0 L
Y factorization
(3.3*-1)(3*-1)=0
3= -=31or3%= 1=
3¥x=2=3"19or3*=1=3° v 3
3 30
= —lorx=0 5
x x x= —-1lorx=0 ()
2.2 y=2x +1 ........ (1) V4 y subject of formula
x2=3x—4—y=1y2 ... (2) substitution
subst Y
x2—3x—4 —(2x+1) = (2x + 1)? standard form
x> =3x—4—-2x—1= 4x>+4x +1
3x2+9x+6=0
OR factors
) v
x“+3x+2=0
(x+2)x+1)=0 v values of x
x = —2o0rx = —1 Valuesofy
y=2(-2)+1or2(-1) +1 (6)
y=-3o0or-—1
2.3 +VbZ—9 b2 —9 >0
X = —
-2 factors
b?> =9 >0
v
(b—-3)(b+3)=0 b < -3o0rb>=3
b < —-30Rb=3 3)

[26]




QUESTION 3

(x-1)(x+8)=10
X* +8x-x-8-10=0
x> +7x-18=0
x+9)(x-2)=0
X+9=0 orx-2=0

v simplification
v’ standard form

v’ factors

X=-9 X=2
OR v’ both answers
(x —1)(x + 8) =10 4)
x> +8x—-x-8-10=0
x> +7x-18=0 v simplification
- b+ m v’ standard form
B 2a
— 7+ 7% - 4(1)(-18)
= v’ substitution into the
2(1)
correct formula
_ —7+4121
2
X=-9 o x=2
v’ both answers
(4)
4
4x+—-+11=0
X
4 +4 +11x =0
4x* +11x+4=0 v’ standard form
—b £ b* -
‘= b — 4ac
2a
-1+ 112 — 4(4)(4) v substitution into the
= 208) correct formula
—11+ 57
T g8 v X = —0,43
X=-0,43 or X=-—2,32 VX =-23 @
6x < 3x2
2
0 < 3x° — 6x < f > v’ standard form
0 < x* —2x O\/ 2 v factors
0< x(x-2) v method

X<0 or x>2: xeR

v both x-values
v/ notation




()

OR
6Xx < 3x° + ondand ¢
standard form
0 < 3x" - b v factors
0 < x* — 2x v method
0<Xx(x-2) v’ both x-values
v’ notation
Xe(—;0)0rxe(2;x) )
OR
6x < 3x°
0 < 3x* — 6x v standard form
2 v factors
0 <X —2x v method
0<Xx(x—-2) v both x-values
Xe(—;0) U(2; ) v/ notation
©)
3+x=2y and xX* +4y* =2xy + 7 .
X =2y -3 v’ X subject
(2y —3)* +4y* =22y - 3)y +7 v’ substitution
Ay? 12y + 9 + 4y* =4y* — By + 7
4y -6y +2=0
2y -3y +1=0 v’ standard form
v f
2y -D(y-1)=0 actors
2y =1 ory=1
y = 1 v’ y-values
2
1
x:Z(—j—S or x=2(1) -3
2 v'v x-values
=2 =1 (7)
OR
v'y subject

v’ substitution




3+x=2y and x* +4y* =2xy + 7

3+ X
2 2 v standard form
v
x2+43+X = 2X 3+ +7 factors
2 2
, , , v x-values
X+9+6X+ X =3X+ X +7
x> +3x+2=0
2 )=0
(x+2)(x +1) v'¥" y-values
X=-2 or x=-1 (7)
_3-2 o ,_3-1
y = > y
2
X=—Yy
f(x)=x"+y"
Fy) =" +y"=0 v substitution
~.only if mis an odd number v’ answer )
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QUESTION 4

Qit SUGGESTED ANSWER(S) DESCRIPTOR(S)
411 [ x(x+2)=0
X=0ORx=-2 vx=0
vV X=-2 (2)
412 | x> +2x> 0 vx? +2x> 0
x(x +2)= 0 v'graph critical pts
/\ /\ v x>0
// " ORIOF | (3)
'2\/0 2 If x>0 only 1 mark
“X>0
4.2 2 v substitution into
—(-3) £+/(=3)? - 4(2)(-7
X = =3 ‘/( ) @) correct formula
2(2)
_3x./65 v simplify
4
x=2,77 OR/OF x=-127 2,71
If left in surd form only 2 marks. v 127
(4)
431 | 2,5k _14=0 v multiplying
k-2)(k+7)=0 v’ factorising
k=2 or k=-7 v’ both solutions (3)
432 | /x+5=2 or x+5=-7 v’ substitution
X+5=4 or invalid/ no solution v identifying invalid
x=-1 v value of x

(3)




4.4

1.1 _
;+V_3 .............................. (1)
1

Y S 2
x=y=3 (2)
From (2): x = y+§ ................. 3)
Substituting (3) in (1) yields: 1 +1 =3

+s Y

y+ y+1—3y(y+lj
2 2

4y +1=3y(2y +1) = 6y? +3y

6y2 -y-1=0
(y-D@By+1) =0

y=1 or y=—3

v" equation (3)

v’ substitution

v' simplification

v’ standard form
v’ factors

x=2+1 or x=-1+1 v’ both y values
=1 o =1
6 v’ both x-values (7)
1 1.1
i.e (5,1) or (‘515)
45 For real roots :
4—20k >0 Y 4= 20k 20
oW =20k = —4
1 v" Answer
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QUESTION 5

SLI 1 ¥ +x=0
x(x +1): 0 v factors
x=0or x=-1 v x=0
vVix=-1
3)
512 IX + 2 =X
, vV X+2=x?
X+2=X
x2-x-2=0 v factors
(x=2)x+1)=0 v answers
x=-1 or x=2 v’ correct selection of
NA X=2
(4)
513 | x*+3x-10<0
(x—2)x+5)<0
cv:-5 2
© © vfactors
-5 2 vcritical values in
-5<x<?2 context of inequality
v'notation 3)
5.14 1

Xx1-x2-20=0

1
Let X 2 =Kk

k?-k-20=0
(k-5)k +4)=0
k=5or k=-4

OR

v'standard form

v'factors
1
v' X 2 =5and
1
X?=-4

1
v x=—asonl
25 y

solution

(4)




1

Xx1-x2-20=0

[l

v'standard form
v'factors

1
v' X 2=b5and
1
X2=-4

X=— no real solution Vyx—Loas only

25

solution
(4)
52| y=x+2
X +(x+2) =20 v'substitution of y
W2+ %2 +Ax+4 =20 v'simplification
2 —_ =
22( Hax-16=0 v'standard form
X“+2x-8=0 v'factors
(x—2)x+4)=0
X=2or x=-4 vboth x -values
y=4o0ry=-2 vboth y-values  (6)
921 | 2x2-7xy+4y*=0

2

 JA R,
y y
x _ —b*+b*-4ac
y 2a
_ TE£N49-4x2x4
2% 2
717
4
=0,72 or 2,78
OR
2x*—Txy+4y* =0
2
 JA R,
y y
X
Let t=—
y

2P —Tt+4=0

v'dividing by y?

v’ correct subst. into
correct formula

v 0,72
v'2,18

v'dividing by y?

(4)




t

_ —bx+b?-4ac
- 2a

_ TE£449-4x2x4
- 2x2
7417

4

=0,72 or 2,78

v’ correct subst. into
correct formula

v 0,72
v 2,18

(4)
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QUESTION 6

6.1.1 | 2x(3x-5)=0
x=0 or x:g
AAV'Y Answers (2)
6.1.2 | x2_3x=7
X2 —3x—7=0 AY' equation in std. form
L~V - 40(T)
2(1) CAY substitution
x=454 or x=-154 Penalise rounding off
CACAVY v answers 4)
6.1.3 | 2x—5/x =3
2X —3 = 5x A isolating 5+/x
4x? —12x+9 = 25X
4x* —=37x+9=0 My’ ina both sid
squaring both sides
(4x-1)x-9)=0 auaring
X= % or x=9
CAV standard form
n/a
CAV factors
OR
. CAY both answers (6)
_By2 _Q_
2x—5x* -3=0 CAV rejecting
1 1
(ZXZ +1J(x2 —3} =0
1 1
2 _ 2

x2=7 or X 3

Nosolution x=9




AV standard form

CAV factors

1

CAV x2 = _71 CAV

. (6)
x? =3
CAvanswer CAv'rejecting
6.1.4 | 2*(3x+1) <0
2*>0 forallxeR
~3x+1<0
1 Av'2*>0 forallxe R
X<—=
3
OR [Graphically] AV 3x+1<0
1 3)
AV x<-=
3

AV sketch of y =2*

AV sketch of y =3x+1

A/x<—l
3

(3)




6.2 299 21 _2%
2% (2-1) Mv” for taking 2% as a
common factor
= 299
Av (2-1)
(3)
AV answer
6.3 2x-y=3 >
x> +5xy+y* =15—(2)
From(1):y=2x-3
Subst. (1) into (2) L, 5
AV’ y as subject
x® +5x(2x —3) + (2x-3)* =15 yassthl
x? +10x* —15x + 4x* -12x+9-15=0
2
15x" -27x-6=0 CAY substitution y =2x—3
(5x+1)3x—6)=0
X = _—1 or x=2
-17
=—— or =1
y 5 y
OR CAV std. form
2x—-y=3 —(1) CAVv factors
x> +5xy+y? =15—(2)
CAV'x values
(6)

CAV'y values




From(1): x = yTJr?’

Subst. (1) into(2)

2
(VT”’] +5y(y7+3j+ y2 =15

2 2
[y +6y+9J+5y +15y+y2 15

4 2 -
Yy’ +6y+9+10y° +30y + 4y’ = 60
15y* +36y-51=0
5y2 +12y —17 =0
(5y +17)y-1)=0

=—— or =1
y 5 y

X=— 0or Xx=2
5

Av x as subject

CAVY substitution x =

CAY std. form

CAV factors

CAYy values

CAV'x values

+3

<
N

(6)
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QUESTION 7

701711 [ x(x—1)+2(x—1)=0 v Factors
x—-Dx+2)=0 v
x=1lorx=-2 Answers (2
712 |1+43x>—5x=0
3x2 —5x+1=0 v standard form
_ —btvb?-4ac
x= 2a v
substitution
= =9 (E5)2-4(3)@
2(3) v
_ 5+/13
@ answers (all correct with
=143 or 0,23 s
correct rounding)
3)
713 |\2x—1=2x-3
2x —1=(2x—3)? v Squaring
2x —1=4x%2—-12x+9
4x2 —14x+10=0 v
(4x —10)(x —1) =0 v standard form
X = gor x = 1(not a solution) v factors
‘.5
solution: x = solution: x = 3 (4)
7.1.4 -2 2
(2x)"2 =264 j 2X = 643
3 2
2x = 643 Y 643
_2 = —
64 3 2
T2
=8 OR @)
OR
OR
v
2 = 3 3
(25)23_64 22.x2
22.x2 = 64 J
3 64
X2 = — v
2 ()




OR

_ (6_‘;)§ 8
22 \/
=8 v
2 e 64 = 26
(2x)z= 2 2
(2°)3
2
2x = (2%)3
= 24 8
x=23=8
7.15
(1-x)?2(2-x)<0 v
(1—x)? >0 forall values of x # 1 critical values
and (1 —x)2=0forx = 1 ie.x = lorx = 2
s0(2-x)<0 IV
Solution x=1
x = 1lorx>2 4)
x =2
7.2 y+3=2x; andx? —xy + 2y*> =4
y=2x-—13 Vv
x*—x(2x—3)+2(2x—3)*—-4=0 Substitution
x2—2x2+3x+2(4x?2—-12x+9)—4=0 |
x?—2x%>+4+3x+8x?>—24x+18—-4=0 v
7x? —21x+14 =0
; v
x2—3x+2=0 standard form
(x—=2)(x-1)=0 v factors
x=20rx=1 values of x
y=22)—30ry=2(1)-3 OR | values of y
y=1lory= -1
OR V' |OR
(5)
_y+3 v
)




(22 or— 22y + 2y2 = 4 v
Substitution
y*+6y+9 y*43y 5 v
2 -+ 22 -4=0 Y
Y24 6y+9—2y2—6y+ 8y2—16=0 standard form
7y2—=7=0
factors/
-DH@+1D=0
y=1lory= -1
I f
x=2o0rx=1 values oty
values of x
7.3 bx*+3x+4=—x—-1 V4 equating f and g
bx*+3x+4+x+1=0
bx* +4x+5=0 J
A>0
16 —4(b)5=>0 v standard form
20b <16
16 subst. in A formula
b<— v
20
4
h<- answer
> 4)
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QUESTION 8

7X(2x-1) =0
7x=0 or 2x-1=0
v x=0
x=0 2x =1 1
Vgl
x=1 2
2 (2)
2x2 + x= 4 + standard
% 4 X —4=0 standard form
— b+ b? -
« = b° — 4ac
2a
B — 1+ 17 - 4(2)(-4) v substitution into the
- 2(2) correct formula
_ —1+433
4 v x=1,19
x=119 or x=-1,69 v x =-1,69
4)
(x-=4)(x+5 >0 v x<-5
X<-5orx>4 < > vV x>4
v or
(3)
OR
5 4 Y xe (- -5]
+ -+ vV xe[4; o)
v or

@)




2 1
3x®> —-5x>-2=0
1

Let x5 =k

-.3k* -5k -2=0
Bk+D)k-2)=0
3k=-1 or k=2

k=1
3

1 1

XS=-1 or x5=2
3
5

x:(—lj X=2°
3

__t X =32
243

OR

2 1

3x5 —5x5 -2=0
1 1
(35 +D(x° —2)=0

1
3Xx5=-1 or x

v’ factors

v factors
1 1

(4)

_9 VX5 =-2 orxt=2
. 3
X5=—1 =2°
3
1 5
x:[__) X =32 v x =32
3
Vg - 1
:_i 243
243 (4)
2X
=1, y=-1 and 3x-y)(x+y)=0
1+y
2x=1+y
2x-1=y vV 2x—-1=y
Bx-y)=0 or x+y=0 v  two factors =0
¥" substitution

X-2x-1)=0 or x+(2x-1)=0
Xx=-1 or 3x=1

1
X:_
3
1
y=2(-1) -1 or y=2(§j—1
-3 _ 1
3

v both x-values

vV y-values

(6)




OR

2X =1;y#-1 and Bx-y)(x+y)=0
1+y
2x=1+y
2Xx—1=y
Bx—(2x -D)(x+(2x -1) =0 vV 2x—-1=y
1) = v substitution
(x+DBx ~1) =0 v factors =0
x=-1 or 3x=1
1
X =—
3
1 v both x-values
y=2(-1)-1or y:Z(gj—l
4 _ 1
B 3 v'v y-values
(6)
OR
2X
L =1y# -1 and Bx-y)(x+y) =0
1+y
2x=1+y
X:1+y
2 v ox = 1+y
3x—-y)=0 or =0 2
( Xl ) (x I ) ¥ two factors = 0
+y +y
3l —=|-y=0 —+y=0
( 2 ) g 2 v’ substitution
31+ y)=2y 1+y=-2y
3+3y=2y Jy=-1
— 3 — 1
y=- T3 v both y-values
1
1-=
X = E or X = —3
2 2
Xx=-1 X = 1
3 v'v' x-values
(6)
f(x) a hyperbola with asymptotes y = 0 and v fis hyperbola;
x=2. Rangeof f: y>00ry<O0. y>00ry<0
g (X) is an increasing exponential function translated 2 | v" g: range of g: y >0
units right, thusy > 0 for all X € R. Therefore, fand g (increasing

intersect only once.

exponential)
v’ explanation

©)




OR

v f: hyperbola sketch;
v g: sketch of g

v’ g: explanation:
Ifx<2: g(x)>0,
f (x) < 0 thus no root.
Ifx>2: gx)>0,
f(x) > 0 thus one root

only
3)
[22]




QUESTION 9

# SUGGESTED ANSWER DESCRIPTORS
\YF:
k/
911 x(5x+2)=0
x=0o0rx =—2 v'v'Each root (2)
5
9.1.2 2x2—-3x—-4=0 v Std form
_ —b*tVb?—4ac
x= 2a
I GO E N GO OIGD)
2(2)
+
= 3_Tm v'Substitution
x =-—0,85 orx = 2,35
v'v'Each root 4)
x =-0,85 or/of x =235
(-1, if incorrect rounding)
9.1.3 x2—x—-6>6
x2—x—-12>0 v'std form
x+3)(x—4)=0 v'factors
0 0
< f ; >
T -3 - 4 T v both critical values
x < —3 or/of x >4 _ (4)
¥'notation
9.2 X=y+3 . (1 v'x subject
Subst (1) into (2):
x2+xy—2y2=0......... (2)
(432 +y(y+3)—2y2=0 v'subst in (2)
~y24+6y+9+y(y+3)—2y2=0
~y?+6y+9+y*+3y—2y?=0 v'simplify
29y +9=0
v
fy=—1 value of y
x =2 ®)
v'value of x
OR
Y=X—3 it (1)

vy subject




Subst (1) into (2):

ax?+x(x—3)-2(x—-3)2=0

v'subst in (2 5
ax?+x?2—-3x—2x2+12x—18=0 @) ©)
~9x—-18=0 .
W oy =2 v'simplify
y=-1 v'value of x
v'value of y
9.3 -2+ V13 -2k
X =
3
~A=13-2k >0 vA>0
2k <13
) 13 13
"k—7 vvalue k < —
2
~If k = 6, A is a perfect square and roots rational v derivingk = 6 (3)
Answer only = FULL MARKS
94 If graphs intersect: f(x) = g(x)
x2—=2x—-3=2x+a
x2—4x—-3—-a=0 v  equating fand g
If graphs do not intersect: A <0
v A<0
(—4)?-4(1)(-3-a) <0
216 +12+4a <0 v Subst.
~4da < —28 v Simplify (5)
ca< =7
v’ answer

2]




