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QUESTION 1
2 2
1.1.1 |x=0 orx=§ AV (0 AV 3 (2)
1.1.2 | 2x?24+5x—9=0 Av'standard form
—b +Vb?% — 4ac
X =
2a CA v substitution in correct
=6+ DY) formula
2(2) CACAVY vanswers
x=-371 or 1,21 (Penalize 1 mark if rounding 4
off is incorrect-once here for (4)
/ANSWER ONLY - MAX 1/4) entire paper)
1.1.3 J16a?2 +x2—-5a=0
v16a? + x? = 5a Av'Isolating surd
2 2 2
16a” +x* = 25a AV squaring both sides
x? —9q? = CA v standard form
(x+3a)(x—3a)=0 CAVv'factors
X ==3a orx=3a CAV answers )
1.1.4 Since the numerator: —4 <0 Av condition for numerator
Ss(x—1Dx-5)>0 AV (x—1D(x—-5)>0
x<1 or x>5 CAY CA v answers
OR
OR (4)
\%\ / If graphical solution is used:
< > AA 2 marks for graph
ll\_/S CACA 2 marks for answer
(4)

ANSWER ONLY - 3/4 MARKS|

1.2

x—y=3 - (1)
x?2=2y2=7=xy - (2)
From(1): x=y+3 - (3)

Substituting (3) into (2):
+3)? -2y’ -7=y({y+3)
y2+6y+9—2y?—7=y2+3y

—2y*+3y+2=0

2y =3y —-2=0
(2y+i)(y—2) =0

= —— =2
y 20?"}'

Av'Making x/y the subject
CA v substitution
CA v standard form

CA v factors

CAY y/x values
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CAVv'x/y — val
x=2§ or x = & 'y — values (6)
1.3 \m2022 — 2020
\/25 m2024 _ 25 2022
~ Jm2020(mz — 1) Av'Factorization of numerator
B J25 m?022(m2 — 1) Av'Factorization of denominator
1
= |25m2 CAV'simplification
1 CA VY answer (4)
"~ S5m
OR OR
Vm202Z — ;2020
\/25 m2024 _ 25 12022
1 .
sz‘]zz (1 - —2) A Y Factorization of numerator
= m Av Factorization of denominator
1
st m2024 (1 - —
1 CAV'simplification
= |25m?
1 (4)
= o CAV answer
m
[25]
QUESTION 2
2.1 T7=154 ; Tg=200 AAVY'Y Answers 2
2.2
4 14 30 52
1D 10\ / 16 22
2D 6 6
AvY'  a-value
2a=6 ~a=3 CAVY'b — value
3a+b=10 ~b=1
@ CAV ¢ — value
at+tb+c=4 ~c=0
CAVY answer
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T, =3n’+n 4)
OR
OR
n—1)(n—2
TH:T1+(n—1)d1+( )2( )dz
OR
OR
(n—1)
T,=-—5—[2a+n-2)d] +T,
2.3 T, = 3n* + n = 8164 Av'Equating n" term to 8164
2 —_ =
3n®+n—8164 =0 CA ¥ standard form

_ -1+ \/1 — 4(3)(=8164) CA ¥ substitution into formula

"o 203)
n=>52or = iﬁfg CACAY v'n —values and rejection ©)
OR OR
T, =3n"+n=8164 4 Av'Equating n™ term to 8164
3n® +n — 8164 0 CAV'standard form
(n—52)(3n + 157) = 0 | CAY factors
n=52 or —52,33 oreph; CACAV v'n — values and rejection (5)
n/a
IANSWER ONLY - MAX 1/5|
[11]
QUESTION 3
31 |S,=a+(@a+d)+--(a+(n—2)d)+ (a+ (n—1)d) (1) | A¥equation (1)
Sp=(a+(n—-1Dd)+(a+ n—-2)d)+-(a+d)+a (2) | AVequation (2)
25, = Ra+n—-1d)+ (2a+ (n—1)d) + --- to n terms Av'2S, equation
25, =n(2a+ (n—1)d) Av nQa+ (n—-1)d)
n
Sn=z[2a+(n—1)d] @

n
32 g = 3 [2a+ (- 1)d]

64 Av Substitution of n value
Sea = > [2(24) + (64 —1)(12)] AV Substitution of a and d
values

= 25728 CAY Answer (3)
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331 | x+(x+4)+(x+8)+-- AS Av' AS terms
y+4y + 16y + - GS AV'GS terms
x+y)+x+4+4y)+ (x+8+16y) + - NS AV'NS terms
x+y=8 .....> (1) AvVx+y=38
x+4+4y=21...-(2) AV x+4+4y=21

From(1): x=8—-y ...— (3)
Subst. (3) into (2):
8—y+4+4y =21

3y=9
y =3 CAVY'y/x value
x=5 CAV'x/y value

T; =x+8+ 16y
T;=5+8+16(3)

T, = 61 CAVY Answer (8)
332 |AS:5;9;13; ...... CAVY AS terms
GS: 3:12; 48;...... CAVv'GS terms
P,=4n+1 ... AS CAvV AS —n" term
Q,=3.4"1 ... GS CAY'GS — n"" term )
T,=4n+1+3.4"1 ... . NS CAY'NS — n" term
[20]
QUESTION 4
4.1.1 | Tebego:
A=PA+D)"
( ) 9 8% 60 Av'Substitution
A4'=120000 (1 * 12 ) CAY Answer )
A = R195 488,5357
4.1.2 | Shante:
A=PA+i)"
S 20 Av'Substitution
A=120000(1+ 12,3%
B ( 4 ) CAY Answer 2
A =R219911,5884
4.1.3 | Interest (Tebego): = R75 488,5357 CAv'Tebogo — Interest
Interest (Shante): = R99 911,5884 CAv'Shante — Interest
Interest (Difference): = R24 423,05 CAY Answer (3)
42 [A=pPA-0)"
85000 = P(1 —10,25%)8 AV Substitution i and n
85 000 _p Av'Making P the subject
(1—10,25%)8
Original Value of Bakkie was R 201 903 CAY Answer (3)
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4.3 10 %2 12 %\ '° 12 %\® 10 % 2
10000=lx(1+ - ) (1+ ; ) +5000](1+ - ) AV x(1+22%)
v 12 %)\ 16
10000 = [x(1,1)%(1,03)*® + 5000](1,03)8 A (1 + )
12%)\8
10000 = x(1,1)3(1,03)2* + 5000(1,03)8 A‘/(l = )
CAV Simplifying
10000 — 5000(1,03)8
(1,03) = CAv'Making x the
(1,1)2(1,03)2* .
subject
x = R1490,50 CAVY Answer
(6)
OR OR
oy 2
x(1+ - )(1+ 7 ) +5000(1+ y ) =10 000 1
0 24
A/(l +2 ’6)
10 %\ 2 12 %\ 2* B s
x(l +— ) (1 + ) + 6333,85 = 10 000 A/(1 L1 /g)
4
) » CAVY'6333,85
10 % 12 %
x(l +— ) (1 ) = 3666,15
3666,15
= 10 %2 12 9 2 CAv Making x the
(1+72) (1+°F) subject
x = R1490,50
CAVY Answer ©)

[16]
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QUESTION 5
51| y=log,x
Av'Substitution
4 =log, 625
at = 625 = 5 Av'Writing in exponential
form
a = 5 3
CAVY Answer )
5.2 | B(1; 0) AAY ¥ answer (2)
53 |y=05* CAv on5 2
CAvY Exponential equation
5.4 | P'(4;625) Av'Av answer 2
[9]
QUESTION 6
6.1 (2; —12) Av'Av Answer (2)
62 |g(3)=33-2)7-12 AV
t=-9 CAVY Answer 2
IANSWER ONLY - FULL MARKS|
6.3 p(x) = —3x CAvY CAY Answer 2
6.4 NQ = —3x — [3(x — 2)? — 12] Av Subtraction
NQ = —3x — [3(x? —4x +4) — 12]
NQ = -3x%2+9
Q=—3x"+ 5 b . AY —3x?% + 9x
NQ'=—-6x+9=0 or x=——=— 2(-6) CAV Derivative and equal to 0
3 CAV'x —value
X = E
The maximum length of NQ:
--3(3) +9(3)
B 2 2
_ 272
4 2
_ 27 . CAVY Answer (5)
= - units
6.5 -27<k<0 Av'end points
CAVinterval )
6.6 -1
Maximum value of 2 29®
— 2—%(—12) — 26 Av'maximum value = — 12
= 64 CAY Answer 2)

[15]
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QUESTION 7
71 x=3 Av'Vertical asymptote
y=-8 Av'Horizontal asymptote (2)
7.2 y— intercept _(0 ._9 AV’ y — intercept
A0; .
X — intercept:
4 4
x—3 x-3
8x —24=4
8x = 28
X = 28 = 7 CAY x - intercept
7.3 CAv'both asymptotes
\ CAv'both x and y intercepts
i
\'13_5 Av'shape
B
h
8
\
Ilﬁ 3
(3)
74| x =7 CAv CAY Answer (2)
75| y=k—x
—-8=k-3 Av'subst. of (3 ; —8) (2)
k = =5 CAvY answer
OR OR
y=-(x-3)-8 Avy=—(x—-3)-8
y=—-x-—5
k = =5 CAVY answer (2)
[12]
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QUESTION 8 (penalize 1 mark once for incorrect notation in this question only)
8.1 , o fx+h)—-f(x) Av'formula
f'(x) =lim
n—0 h
2 __ _ 2 _
f'(x) = lim G+ )7 =50 +h) = (7 =~ 5x) AV substitution
h—0 h
;o . X°+2xh+h*—5x—5h—x?+5x
fre) = ,111_% h CAVY simplification of
numerator
‘GO = i 2xh + h? — 5h
f'(x) = lim N
h(2x + h — 5) CA v factorization
f'(x) = lim
h—0 h
CAV answer .
f'(x)=2x-5 (5)
OR
OR

fGx+h)=(x+h)?>—=5(x+h)
=x? + 2xh + h* — 5x — 5h

f(x + h) — f(x)=2xh + h®> — 5h
fO+h) = () _hQx+h=5)

AY f(x + h) value

CAY f(x + h) — f(x) value

CAVY @ value

I A =2x+h-5)

f'(x) = }11_13(1)(236 +h—05) AV formula

f'(x)=2x-5 CA VY answer ©)
8.2.1 4 x\?

90 =(5-3)

gx) =16x"2 -2+ 1_16"2 ij ;;igfn?d terms

9/() = =327+ %x CACAV'V derivatives @
8.2.2

7 2
el 7]
1
= D, [7x 2 — 2x‘3]

= ——x 2+ 6x
zx + 6x

AY'Av'writing in exponential
form — each term

CACAVY Y answers

4
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8.3 t(x) =x3
3
t(x) = x2
31 R

t'(x) = Exz Av derivative

m=t'(4)==(4)2 = Av'm of tangent

y =4 =64 =8

y=mx-+c

8=3(4) +c c=—4 CAVY'c —value 4

y=3x—4 CAV answer 4)

[17]

QUESTION 9
9.1 D (0;12) AAY v Answer 2
9.2 f(x) =x3—x*—8x+12

Fl(x)=3x2—2x—8=0 AV derivative

Bx+4)x—-2)=0 AV derivative equal to 0

x=—-3 or 2 CA Y factors

500 CAY x —values

Y=97 4°r

Max: (— g; 18.52) Min: (2;0) CAY y - values )
9.3 f'"(x)=6x—2=0 Av'2" derivative = 0

1
= — 1

Croose values of x on either side of x = - Av'2™ derivative value and

frf=2)=6(-2)-2=-14 L conclusion

Since f""(x) < 0 - fis concave down for x < 3

(2 =6(2)—2=10 Av'2" derivative value and

1 lusi
Since f""(x) > 0 - f is concave up for x > 3 conciusion
~ f has a point of inflection at x = %, (4)
since there is a change in concavity.
9.4 (-2;1) CACAVY v answer (2)
951 |k =0 ork =18.52 Avk =0 (2)
CAY k = 18.52
952 |k =12 Av' Av'Answer 2
[17]
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QUESTION 10

10.1 | Volume(V) = Area of Base x Height Av'Formula
Vix) =x>—8x?2+5x+50=I1Ixbxh
Vx) =(5-—x)(10 +3x—x?*)=1xbxh AvProduct

Ixb=10 + 3x — x2.... Area of base of the box. Av Answer (3)

102 | V(x) = x® — 8x% + 5x + 50

V'(x) =3x>—16x+5=0 AV derivative
Bx—-1)(x-5)=0 Av¥/derivative equal to 0
CA v factors
1 CAVY x —values
x = 3 or 5

Since the coefficient of x* = 1, the shape of the

cubic function is

/\/ CAVY Conclusion

X = % The volume will be at a maximum. (5)

OR

For the last mark:

1 . .
x =z The volume will be at a maximum.

OR

For the last mark:
V'(x) =6x—16

V”(l)—G(l) 16=-14<0
3/ \3 N
V'(5)=6(5)—16=14>0

1 . .
X =7 The volume will be at a maximum.

[8]
TOTAL | 150
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