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1.1 | ) l | o
11.1 ) /x o 6 — ¥
| Squaring both sides
l SX+6=x° v | * .
xt—x—-6=0 d | Standard form
; S x+2fx-3)=0 Y I Factoring
| e o D orx=3 v | x-ValueS
| Check: +/4 # -2 J3+6 =3 -
L =3 ¥ answer x = 3
() | NB: Answer only max.: -52—
1.1.2 ) | | Relationship between x and y l
lx=y—5¥  OR y+l=x+6 Resultant y value
3=y-3 NB: Answer only: —%—
Ly=8V
N d B - o @) solves from fscratch max.: -;—
lgzr_ N ] B | ] I
1.2.1 | x=0y or x=8v . Answers only
l i If both answers incorrect 1
| | method mark for either
! = (4-x)=4 or
(4-x)° =16
. . . . l
) - 1 - @) If inequality is usgd 3=
1.2.2 4 <1
x—3
4 v |
3 -1<0 Transfer constant
4-x+3 . v Common denominator |
X — 3 |
—x+7 <0 ¥ Simplifying numerator |
x—-3,
v
| ox<d o x277 ©) |<3 of 277
- If x>3 Jor x—3>0]then 4<x-3 2 marks or zero
| Lx27Y
If x<3 then x<3 2 marks or zero
v
LE<3 or x27)
| NB.: If just gives 4 < x -3, x >7 only gets 1 of 6 marks

g —**1 g

x -3

| . x<1 or x>3 max.:

| Ie x—7 y
| x—3

g :n 3<xs7 max-:

0

If 3>x=27 max.:

L S
6
4
6

.

6
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s T PR

L3 4

(x-3)°

sA < —-3)2 v
X —6x+5>0 Y
(x-5)x-1)>0 v

v v
!x<lorx>5

<1

ALTERNATIVE
n4<(x=3) v

x—3<-2%r x-3>2 VY
x<1‘6r x>5 v

ALTERNATIVE

4 —-1<0
| (@-3)°

LY
? ot . ?—-<O
L (x-3)
4—x*+6x-9
i - -2 <
(x—3)
——xi+6x-5
(x—3)
2—
X “6x:§|:5>0
(x—3)
(x=5)(x-1)>0
x<1l or x>5

0

< (

Multiplying

standard form
factors

each case of solution
Don’t penalize for omitting

OR [-1 for AND]
multiplying

each case (square root)
each case of solution

v' transpose 1

If 1> x>5 max.: 4

5

v" simplification

v’ factors
v'v" each case of solution

1.3

1311 352 4 e —k = 3x
23x +(k=3)x—k=0 v
A =b* —4ac

A= (k=3 +12k v
= k2 -6k+9+12k ¥
= k% +6k+9

= (k+3)* v
 perfect square .". roots rational.

(4)

L P o - i S L [ T R _ ki

3x% +hx—k—3x=0
3x(x-D+k(x—-1)=0
| (x-1D@Bx+k)=0

| |

: — _ _k
.x=1 or x 3

both of which are rational

| Standard form
 [IfA=0: -1]
Substituting into delta

Expansion

Expressing as perfect square
[Wrong conclusion: —1]

v'v" take out common factor

v’ factorise
| v values of x

sl




MATHEMATICS/HG/P1. -3 L L .
1.3.2 | Equal roots = A=0V | Deduction that A =0
Sk =-3 v | Value of &
| - Substituti
3x?—6x+3=0 v OR x:a-zl HDSHIEERT
a
—(k —7 | Factorizing
(o1 =0 7 _—(k-3)
6 | Soluti
el ¥ ~1 olution
* ¥ [For incorrect value of k :
, 2
5) | max.: 5] |

x =1 (fuTl marks) follows from 2™ alternative

l_ |OR ---;E=1‘/.'. k=-—3‘/:.x=l vV
1.4 ] _ _ _"( ]
T [14.1] 50 ‘
v
l x+31 | __ ®)
| 142110 50 Making equation
| = 2 v . .
e W
t ;
| - 10x +310+50x = 2x2 +62x v HHPIYHIS
| S 2x% +2x-310=0 ¥ Standard form
| L x?+x-155=0
X =— 1+v1+620 v Substitution in formula
2 Y (7) | Solution
*': x =1 1’?_6 km/h - ___ | [For—vespeed : - 1] |
| (x+31{2-9)=50 vV
| X
| e 2x—10+62—310-—~50~/~/
X
I 2x% +2x-310=0 v
1 oo =Lt V1+620
2
x=11,96 km/h v | B ]
i} _ [37] | -
21| 1 _
2110 n v | v 1 per x-value [don’t penalise
03 _(_)) ) _(-6 ’ O)J B B (2) | for no co-ordinates]
2.1.2 Y
vv vV
(-3 : 4,5) , J: shape v
' (-6;00 ¥
v . | 0;0v v
(-6 ;0) turning pt x-coord ¥
‘/O < y-coord Vv
v . 6) ! [No sketch max.: %]
[ I g: shape
turning p‘6int v
2.1.4 | .
. f | (2) o _
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x=0 or x=-8

213 | k= —-%-x(x n 6)/ | dividing by 2 l
P, | solution : both marks or none
0<k<4, Answer only Full Marks
| (3) | [Note CA from TP in 2.1.2]
2.1.5 | From 2.1.4, graphs intersect on arm of reahzlng only need 1 case
absolute value graph for which y =-x thatitisy =
]
| l =X = —"ix(x +6)v v substitution 'y
. =2x =—x° —6x '
| nxt+dx=0 Vv | | simplifying v
Sx(x+4)=0 |
y nx=0o0r x=-4 v’ v Y
y=0or y=4 ¥ 0;0) (-4;4)
- i B (6) | [If (0; 0) only: 1 mark] |
]
| ——x(x+6)=x
> x(x +0)
2x = —x* —6x |
x° +8x=0 v
| x(x+8)=0 |

(050 ¥ or (-8-8) ¥V
)=l v

' T N v, o e T B oy e el e

- L Tl e Iy el

=9

(2)

e s

4 .
| |x=0ordvy _ ) -
s v -1if <1s used
216 ]|-4<x<0 OR -4<x and x<O/V (2) | -1 if and is omitted
- - | CA applies from 2.1.5 or graph
2.2 | N B ) o o | -
221 |r=4 valueof »
.y =116-— x'"z" v x?% + y2 =16; y=0 || (2) | correct form of equation v
A0 ; 4)‘/ wr=4 and y= \/ 2 _ % NB.: Answer only full marks
222 | x=2y+ 4 v B o A | interchanging x and y
1 Or y=x
I .'.y=—ix—2 v 2 2) |y=.... foorm v
B l 2l | p-l (4_)- =0 ) v - (1) | This Answer or CA from 2.2.2
| l_“ | 26 00000000 |
3 L _ _ _
3.1 R = p(_:l,__) v I Application of theorem
_ 3 2 1
= 16(%) . 4(%) +8 v Substitution

If long division the quotient is
(Sx +2x+l)and rem. is 9: 2 !
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8x2 +2x +1
2x—1)16x3 _4x2 48

16v3 —8 2
+ 8

4x? —2x
2x + 8
2x—-1 vV
9

10gb d

3.2 | Q(—- lu)l is the remainder v | | Application of theorem
| p(-D=(=2-DO-D+9 ¥ Substitution
| v =16-4+8=-30(-1)+9 calculating p(-1)
o-1)=7 Vv answer value
| ALTERNATIVE: S
. p(x) = (2x -1)(8x* +2x +1) + 9 (by long division
division)
5 O(x) =8x% +2x +1 v deduction
O =8(-1*+2(-D)+1 V¥ | substitution
| =7 (4) | answer value
8x—6 rﬂ-
X + 1)78x2 +2x+1 |
! _Bx®+8x
f —6x +1 |
—6x—6
7
3.3 l-—i.6x3 ___4x2 +8 = (2x ___l)Q(x) +90 v | v’ substitution
16x° —4x°% —1=(2x-1).0(x) (3) -
2
1653 —4x? —1= (2x - 1)(8x° + 2x+1) | Y& ad]l V%
v |
ALTERNATIVE: |
16x3 —4x*> +8=2x-1)@8x” +2x+1)+9 Y
16x> —4x2 —1=(2x —1)(8x* +2x+1)
ﬁ I -
4.1 | Let logaj-\—J —x v - B - B
oy Changing to index form
log, @” =log, M v { Taking log, on both sides
x.log, a =leg, M | Application of log law
_ B logb M : .
SoX = s @ @) Making x the subject
log, M
s log, M = ol
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Alternate 1
log,M =x

logp M =y v

logpa=z

M=ag" =b" v

a = b*
v
Xz =y

x=2 Vv
VA

loga M = Eng

logb a

Alternate 2
log, M =x

logpM =y ¥
logpa=z
I M:ax:by \‘/
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1 4.2.1

(1) | answer only - “‘

L e

i s L

4.2.2

OR IOg Q 4y

logg 4+loggy
1082 J

Use of change of base law

‘ Use of “product” law

log24=2 v
log28=3 4

(4)

Exp;nd_i_lzlg 50!
' Expanding 50"
I Value of 5% ; value of 2" I
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4.3

4,31 3.1'—1 3.1'-1-] — ‘\/300

31 (1+3%)=+/300 v
v
351(10)=1043 ¥
L3 =3 Vv
1

|

I soox=15  or =

OR 3*(37'+3)=4300 v
v
3"(‘—2—)=10\/§ v

3 =3y3 v
3)&’ =31,5 v
_ v 3

4.3.2

log, X + lo-g"l (x+1)=-1
2 2

log; x(x+1)=2-1 v
2

v
x(x+)<@)™ v

X2 4+x<2 ¥

Soxt+x-2<0
L(x+2D)x-D<0 v

L —=2<x<L1 ¥YY

but x>0 andx+1>0 v
LMULEL]

Taking out 3%

Simplifying; simplified surd
Division

| /3 as power of 3
answer value

Taking out 3*

e T v T Y e e e e,

()

Application of log law

Change to index form
Changed inequality sign

Simplification

factorising

~-2<x  and

x>0 v
conclusion v

x<1v

e o i TN, SO e Tl

llog_]_ x_(rx+1) >—-1 v
2

x(x+1) = (—%—-)_1

l x(x+1) =2 v CA

x4 x-220 V
(x+2)(x-1)=20 v

Max.:

\O oo

Ioél x+log (x+1);>:.—1
2 2

| log > > —log
| 57 X +1

1
¥

. <2 ¥

| x+1
but x+1>0 (bydefinition} v

' x <L 2(x+1)

-x<2 L3
x>0V

x>-2 v and x > 0

Max.:

O [
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| 4.4

4.4.1 I

v Shape

| v intercept

(2)
4.4 T | Realizing range as set of y
values : 1 mark
)1
4.5 substitution |
|
' log L =—0,07dlog3 v Application of log law
log 5 | Making d the subject
= ) L o d the subjec
—0,07log3
~90lm v (4) | Solution [wrong rounding off —1]
: N ) B
5.1 ‘ 5;x; YIS an AP [ Setting up e@"q_ﬁatio_fl' -
. x—-S5=y-x Y
| Y =2%=5unnen O Making y the subject
3 x;y; 81 isaGP
| y 8l _ |
~ = —; v Setting up equation
2 _ 81 \/ K PL. .
Pl 1 o — (2) - Multiplying
. ov. (e Y2 .
' Subst (1) in (2): (2x-35)" =8lx 4  hetitition
o 4x® -20x+25=8lx
L ax?-101x+25=0 v stmplifying
no(Ax=D(x-25)=0 v factorizing
e I integral x-value
s y=2025-5=45 Y © corresponding y-value
3.2 i _SH —100av {=9a ¥ l Sn_and [ in terms of a
!
n
| Sn = E[a +i] o Selection of appropriate
T i formula
5 [a+9a]=100a Substitution
| . San=100a Multiplication
| ;oon=20 VvV B I (6) Answg valuE_ for » o
53] | - _
| | 53.1 | » =%- s SO -1<r<li v (2) v Findingr
! * v~ P 1n interval needed for
| OR r| <1 convergence ;




MATHEMATICS/HG/P. < 4l - o B B
5.3.2 a formula
'S . =—VY .
D ey substitution
55, answer
8. = 12 - =7812,5 v |[CA check value of 7 in 5.3.1]
| - . 1
5 » 3) | If ‘r|>1 max.: 3
accept 5 - B | o B
—— _(_1 — i
533 | 9, = - | _: ) v use of correct formula |
|
| 2.5 (1 — (—;—)gj o | correct substitution mto
Sg = - formula
[
-3
| | = 7812,48 vV (4) | answer and correct rounding
}_ | o | [CA check value of 7in 5.3.1]
T [534] 2 c. B 6 S 6 .
| f 292'5 S 212'5 e 212'5 S interpretation
n= n= n=
' =7812,5 - 7812,48
‘ - 0.0 > | answer
’ 5 53 : Answer only: full marks
: B 5. 1
OR 1 0,02 ¥ - (2) | for alternative —
I '""5“ B :
- _ leef _%
6 r !
6.1.1 | x =_:12. v (1) | Answer only
 ]6.1.2]1,501 v L ] (1) | Answer only
61315 v v ) (2) | Answer only for 2 marks
i (x+1)(2x-1) |5 W 1 mark factorizing
| x_l)_%ls ol 1 mark answer
6.2 | 6.2.1 £1(x) = lim J (;+ h)— f(_x)_ 7 o formula
h—>0 h
3 .3
f'(x)= }tiﬂ}) ('Hh;)l — Substitution
i
l _ i £k Cubing [if (x + 4> =x> + & the |
h—0 . max for question is 2/6]
i 37 3k
B h—( h
- 2
- im h(’.}x +3xh+h ) d Common factor
h—0 h
= Tim (3 v2 4 3xh+ h-?) v simplification
h—>0
= 3y 2 v (6) Correct limit found
For incorrect notation minus 1
| If omit lim 1n notation max of 3




| MATHEMATICS/HG/P1 -11- .
fx+h)—f(x)
= lim
S (x)= h—0 7
3 3
= Jim &=
AN st
(x+h——x)((x+h)2+(x+h)x+x2) v
x) = lim ~ . |
Jx)= h—0 L i
~ lim h(3x + 3xh + h2) . | .
h—0 h E
= lim(3x? +3xh+H?) ¥ :
h—0 |
- =3x" v '
i R S - P -
6.2.2 | f'(2)=12 (1) | answer only. Note CA from
=: - ) __J_6 21 -
v v
6.3 3 = I | Bach term as a power of x
y=x2—x"* _
v L1 V3 o
Y =357 1y 2 Derivative of each term
dx  * : (4) x2 -1
Accept for full marks: | If e 2/4
Dxlx — (x ~1 _';'  If differentiate top and
2 bottom separately max 1 of 4
x S ——— — S s rre———
6.4 d : , .I
%—[f(x)+3-g(x)]=f(x)+3-g (%) |
35?43 32/ (2) | Answer only full marks
6.5 f(2)=g2)=52)+1=11 v, | vaallu'é'aff fg"
f'@)=>5 v | v valueof g
i | f(2)+fr(2)= 16 v (4) v Value Of f’(Z)
s R v/ answer o
___ B} i - ey 0000000000
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7.1

7.1.1

x> —x?-8x+12=0
VY
(x—-2)(x"+x—-6)=0
(x=2)(x+3)}(x-2)=0 Vv

identification of (x-2) as a |
factor v
-6 and x? in trinomial v '

Y x in trinomial |
x=-3 | further factorizing v
A(-3;0) | x-value at A v/
()
v v ve'4 |
OR (x* —4x+4)(x+3)=0 identification of (x —2)" as
Lox==-3 Y factor v' v/
;A3 0) (x + 3) as other factorv'v’
x-value at A v/
OR b}:/“tl'ial and error” considering f (-3) v
£(-3) = P = (-3)2 -8(=3)+12 ¥ | substitution v
=0 v Oasresult v
L x-value at Av'v’
. x =-3 is x-intercept, A(-3 ; 0)
| Answer only 5 of 5
i 712 | dy . - ) , derivative = 0
2l atB, Z -0 v
& v finding derivati
Bx+4)}x-2)=0 V¥
x=—3 v (4) | x-value at B
713 [ x<-Lvv x>2 ¢ (3) | CA from 7.1.2
[7.14 | One vv ] [ | Answer only -
72 | | _
[7.2.1 | whent=0, L=28 v Value of L
whent=3, L=26 v Value of L
26 —28 | method
avg rate = - v
~ 0,67 m/h 01{1' b sl (4) Aqswer[don’t penalize for
S ; - units]
722 dL __Zs 32 Finding derivative
Substitution
when ¢t =2, rate = —--3—(2) ----53-7«-(2)2 v :
=.0.89 m/h or —& m/h v | (3) | Answer [don’t penalize for
- - 7 ~junits] o
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73 ] — —
| 7ol | m=4-x° v (1) | ansSwer only
| 7.3.2 | A=2x(4 - x2) v Y length = 2x
3 (2) | taking product [no CA]
| = 8x —2x |
| | derivative =0 ) o
| | fubd For max. % =0 Vv
% §—6x2=0 finding derivative correctly
2 _ 4 |
X =3
%x:% v value of x (x> 0) |
— --4— -4 = 32 v i |
4 J3 (4 '3) 343 d substitution into formula for A
or 6,16 square units or 329}/5- square units (%) | answer
| | ) L [29] ]
(8.1 | [ y<400 vor 0<y<400 ) i
‘ x <300 Yor 0<x<300
! | x+y<500 v y
v v
yZ3X or x<2y ' (5)
8.2 | See g“félph paper o -
1 mark for each intercept ot x +y = 500 I
L | 1 mark for y = 400 (3) N
8.3 | See graph paper. Shading correct region. (2) | All or zero.
8.4 I | P=3x+2y W (2) | All or zero
8.5 l | Mark according to candidate’s
See graph: 1 mark for gradient of search line | (2) | 8.4
| 1 mark for through (300 ; 200) If line through correct point
] B ] full marks
| | v 7 Mark according to candidate’s
8.6 | | 300 hamburgers ; 200 chicken burgers (2) | 8.5
: [16]
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