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Algebra 10

Number Patterns 14

Finance 10

Calcuius 11
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Finance 6
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Number Patterns 11
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SECTION A - 72 MARKS
QUESTION 1 10 MARKS
Solve for x:
a) 6x?—12x = —1 (3)
G)x,a-\a.x,+\=o ‘/
e = 12t Vigw —uleY0)
a{e)
= 12 * Jiao 3
Y.
'\//
z = \,91 v/ o r=0,09
b) V2x —1—-1+2x=10 (4)
2 o
Tar-1)=0-ax)
Qe -1 = VL + Lse” /
O = fl—z.a-fax,-!-;t
o = o RS-
© = (e -Nx-v) L.
|
. = Z_ / ew. x %1 /
NS n
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c) x>?—3x—-2820 (3)
(7(. - "lY:{,i— q.) 2 0 ‘/
- = 1 j> )

7
oo - oce 271

QUESTION 2 14 MARKS

a) Given the arithmetic sequence: 3 ; 7 ; 11 ; ........
1) Calculate the sum of the first twenty terms. (2)

= %9 [;_(3) { va (u) )

= \0Ox g€a

Fal
L~

—-

()

= ¥al /

2) The n" termis 191. Determine the value of n. (3)

—T;;h_n_\-\/ (_T;: 2« (a,f\u\

b <

q\ = bn -

kn = \9a

Y

Grade 12 Downloaded fromregduresourceza.com Prelim 2020: Paper 1



Downloaded from eduresourceza.com

b) Consider the series:

1 1 1 1
T2 T ons Taxa Taxg T e

‘i) Determine the following in the form % :

) 5= (1)

; / /

Fle

iy  S,= (1)

ai#
N

2) Hence determine S,. (1)
a7 /
Nat /
1 ,

)T, = TeTigois: Determine Sp- (1)
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¢) Find the value of a in the following: (4)

oC a ~
2518
r=0

a 9 1

a' + -:‘_ + T'G + e e e = |l9 = /‘[-
// &
Sw = or
e 2y, 4
L
i = 3/“_

QUESTION 3 10 MARKS

Anna wants to buy a house in 10 years’ time. Currently the value of the house she is looking
at is R800 000.

a) Anna is informed that the property market grows at an average rate of 8% p.a.
What will this house cost in 10 years’ time? (2)
A N
A = ‘PC tr L) /

4 O
= ROOCOOD (l ¥+ 0.0%

- K 1mra1yo
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b) Anna deposits R10 000 into a savings account. One month later she deposits a
further R10 000 in the account and she continues to do so for 10 years. Interest on the
account is 6% per annum compounded monthly.
Will she be able to buy the house at the end of the 10 year period? (4)

C_ x,E(_’xf(:)n—-l_]
T -

“’/ o u'\\a‘/ = |

wooo L (V + 53 - lj

©.0b

—

12

/ [ L
v/ [

Ribsecagl, 4l

No. She w\  \awe nok saved enough
? J

c) After how many months will Anna’s savings account balance exceed R1 000 000 for
the first time? (4)

F o LG

—

lcoood = ‘°PocC LCua o,-%? )“ = \J g

o0.0b
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QUESTION 4

a) If f(x) = 2 — 2x2, determine f' from first principles.

11 MARKS

(4)

g(z,ﬁ-\rb = - & (:z_-flﬂ);

=2 -a (y,’«\—a:c\n'\’\ﬁa)

= 2 -2z-bxh-ak

e ~ - N
Clcthn) 50

? ’(XJ = \W\ [
/ /S

R ¥
va o Y a3
A-37 Seh —a (@A)

= \wm :
WoO0 i
\ I Sppe | Py
= hwA N
W0 /\
B
= i L/
(-0 Q .
= -2 /
—
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b) Determine (leaving all answers with positive exponents):

_ 3

(4)

L T
S ™ ]

= (‘3)7 r )(__"'

ViAo -
- e .
7 .
I oL~ 7 2

dy 8x3—125
2y = ify=
) dx y 2x-5

(3)

4

. Cax_/f’j(q,ﬁ +10x 1-;15:)

Y p
- C
a)cn’f) 7

w4
2 Li-x,a-r \Ox + A8

Y
@]

§ |
5% N

{ Y Lo A
uuvvmuétd@d’f‘l‘@WﬁC@iﬁ.bum
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QUESTION 5 8 MARKS
Y
The graph of f(x) = 27" is sketched
alongside.
X
a) Determine the equation of the inverse of f inthe form f~1(x) =............. (2)
- Jre
{0 4=a
] et -
F’ % . = Q 5
1% :
x = (3) s
7 . v
log x =Y N (L} . \03_&
Jx J %

b) Draw the graph of f_l on the set of axes, clearly showing all intercepts with the axes.(2)

c) State the range of the graph of f~1. (1)

1€ R / f
J

d) Calculate the values of x if f(x) > 8. (3)
22y
2 > 2°
o 58
x £~3 /

WY
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QUESTION 6 7 MARKS

A group of 200 people were asked about the kind of sports they watch on television.
180 People watched rugby, cricket or soccer. The information was collected and represented
in the Venn diagram where R represents Rugby, S represents Soccer and C represents Cricket.

n(s) = 200

a) How many people watched Cricket or Rugby? (1)

4.0 \/

b) Determine P(Ror Sor C)". (2)
297 ¢ V4 .
oo - ©, 0 =

c) Determine whether “watching Cricket” and "watching Rugby” are independent events?(4)

LS as
P(Cj:-—l?o P(Cano\@" So0
PRY - oo =ouas

P(C\ % P(RD & .,1%55- ¥ L"%og-)o /
- 13
7o

=0, \LaAS” \/

P() % ?(R) £ ¢(c OR) b

= g No‘k‘ \ﬂd@&{cftb/{f /
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QUESTION 7 15 MARKS

a) f(x) = 2x3 —5x% + ax + 18, where a is a constant.
Given that (x — 3) is a factor of f :
1) Showthata = —9 . (2)

f(x)-0
&(3)315‘(3\13 A q(&) Y8 = D \/
Sk ~ 4§ +3a +\¢ =0

S - -2y
a = -9 /

2) Factorise f completely. (4)

02x.3’ Sx_a » O * \g'

(- (e’ v 1oy
c(z-3) (a2 Lx -, -
- (2-3) (2 LD (3

3) Giventhat g(y) = 2(3%Y) — 5(3%¥) — 9(3?) + 18, find the values of B that

satisfy g(y) =0, giving your answer to 2 decimals digits where appropriate. (5)
\\bt 33 = \/ :
/
// /7 //
". %3:% ol é?):j-’a/a}_/ oL Bj"'—'g
. 3
Y >\ / U&‘\OC\,(A) ~ A
J J =
= 0,369
% O, Y /
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SECTION B 70 MARKS
QUESTION 8 7 MARKS
The word HELKHANAH is given.
a) In how many ways can these letters be arranged? (3)
A v 30au07 7.
3\. a'\.\/ = 2
(4)

b) What is the probability that if a random combination is chosen, it will start and end with

vowel (a, e, i, 0, U)?
1

A-..__ A
31,
A - £ _\_i % A \/
E ...—A 3
I". 1 \//
MNow of waus = 2T + =7 x - 4520
—r J
- / |
AR A0 |
2 PVD\O 30240 F\TA = 0,04 L—f’
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4
b) Prave that xle = % has no real roots. (4)

Qe+ 3 - 2f v
xt a2
v

No fea\ foots S Lf

4
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QUESTION 9 6 MARKS

Mavis is a farmer and needs to buy new farming equipment. The new equipment will cost
R350 000. She is granted a loan by the bank for the full amount under the following
conditions:

The loan needs to be paid off in 5 years

The interest rate for the loan is 7,5% p.a. compounded quarterly

Mavis needs to start making payments in 3 months’ time.

Determine Mavis’ instalment. (6)

P_ x Lt —-C|+£)”:|
. ‘£
)

P [
‘ 0.015
350000 = % Lt — ( 1+ S
o0.0% ./
Llr

LoTET\"2°

350000 ¥ 0.015 = s¢ L V- (v+ ‘
131a$ - e Vo 2103 ... ] ~

=

’ = Qaum,ﬁ v

Hey mskallment 1< Qc’U\Lﬂ,S’&
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QUESTION 10 18 MARKS

The sketch shows the graphs of the following
functions:
f(x) = ax® + bx? — 5x + 50,
g =f'(x) =px* +qx+t

The x-intercepts of f are (-5; 0)and (2 ; 0).

The x-intercept of g are (-5 ; 0) and (—-% ;0).

a) Find the values of @ and b. (4)
g =alzts) (-2
b (0,50) ,
§0 = a Co+s‘\a(o—&)
SD » -S0a /

7

[ S = Lf
- (x,+$§° (x-a)
.~ (P agYx-2)

y = -x” - €x®-Sx 150
-

- -

9
J
U
J

_.az-\ and b=-g
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b) Find the valuesof p, gand ¢ . (2)

3(’C)= - 3 ~lbx - S -
s qow k- 7 7
)

L4

c) Determine the coordinates of A. {Z)

§ ') =0 )
i

"‘5)(,3 -lbx-5:=0

\

-

£L="3
Y- 4('@)3-8("3){-6"(':%) Y SO o
22 oo g =

d) 1) Determine the coordinates of B. (2)
/
a(x) =0
[
~bx -lb =D
-be = Ib 4
= "Y% v —y
—
<
= -3(-%Y -w(-%) -<
3 ’
= “-—;i- = Il,r3 \/
By 9 o B(%; 1,3)
2) Hence, determine the values of x for which f is concave down. (1)
= -
xy -% e /
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e) Determine the value of g[f(2)] . (2)
fQ) -0 v |
qlf] = q()=-s v/ (=5
U [
f) Determirf/jor which valui(}) of x will/f(x).g(x) <0 (3)
x <-S oo “F<z 42 2

7

g) If f(x) = ax®+ bx? — 5x + m, determine the value(s) of m if f hasonlyone

real root.
M 7S50 / ~ i (2)
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QUESTION 11 11 MARKS

A little boy, standing on the side of a still lake,
picks up a flat stone and throws it horizontally
across the water. The stone flies 30 metres
through the air then bounces several times
across the surface of the water, before finally

coming {o rest and sinking.

The distance (d) in metres that the stone

travels after each bounce (n) on the water is

given by the equation: d, =18 (5)

a) How far has the stone travelled as it/hits the water for the third time? (3)
.\// v
S, 30 + 1g+19 N
. 30 g 4
= 5 T /

7).

b) Between which two bounces does the stone travel a distance of 56,25 cm? (4)

n- 1
0,5625 =1 (X -~

T i)nq/

o
- O

-- ke\:uoeéh Yoounce b ond 7] /
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c) What is the total distance travelled by the stone as it sinks?

(4)

x

5,_7) E v r

g S

-%

= 3bm

" Tlotal =30 +3L

- bbom ©
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QUESTION 12 10 MARKS

Given f(x) = x? +% and x > 0,x € R.

The curve has a minimum turning point at A.

a) Determine the coordinates of A. (6)

& ' (xb= O
ax_-—/\bx’az & ./

o}x_ = e

—

Lﬁ

€T

Q:(,a:: “o/

2
x =Y /]
=2 / .
y = 4+g N
Vo S CREA

b) Give the domain of f~1. (2)

’

- —

c) Using your answer in (a), write down the coordinates of the turning point of the curve
with equation:

1) fx=2) (1)

(4;h2) N /

2) 2 f(x) . (1)

(a )- ("3 e / -
Grade 12 - Downtoaded-fro IZH ggg“ esourceza.com Prelim 2020: Paper 1
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QUESTION 13 10 MARKS
a) The function g(x) = 3x3 (where x > 0)is given. The ¥
tangent h (at the point A) forms an angle of 45° with the
X-axis.
Determine the coordinates of A. (4)
a(x) = 38
9'(x)= Uz vd tonys®= |
L9 - l\/
> L
=9
s 'lé, ‘/ (1‘-&0\ ')

305
L .

q:
J

oA (5 -‘;ﬂ

Grade 12 Downloaded freevi@duresourceza.com Preiim 2020: Paper *
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b) Given: f(x) =%

The tangent AB is drawn and the point of tangency is D(a ; f(a))
vi

(- %)

D(a ; f(a))

- F TR

Show that the equation of the tangent is x + azy = 2a,

(6)

(). &

(- -t

Downloaded from eduresourceza.com
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QUESTION 14

* °Fmd:n\
The diagram shows a badge made of\thin sheet,
consisting of two semi-circular pieces with
centres B and C with radius x. The semi-circles are

connected by a rectangular section ABCD such
that AB =x and BC = y.

Downloaded from eduresourceza.com

13 MARKS

v cm

a) Given that the area of the badge is 20 cm?, show that the perimeter, P of the badge is

given by ¢ (7)
40
P=2x+—
s ' ER.S -
A v~
P= My ¢ Ay + {L o but Th"a-l- Xy = a0
‘ _ J ] > |
=allxe 42 AOVTX' X“'QZ My +xyq = 20
N [ 4 = - U "/)
K x4 = a0 - 1lx
- v U 2
=&/z_+-‘:—,?—;’,7c+ Qi q=ao-Wx//
U o 4
»//
= 3 59
v + 2 —
[
Downloaded from eduresourceza.com
Grade 12 24 of 28 Prelim 2020: Paper 1



D
b) Hence, determine ‘81

found a minimum.

wnloaded f ﬂ' ,
e minimum value of the perimeter and prove that you have indeed

rom eduresourceza.com

(6)

Min Pexnmd-ev PI=O
P= Qe A 4Ox
& -»L!;‘C{x,";1 —-o‘\/
L = “q;—‘oa.
Qe’ = 40 ,
:ca‘:J_Z,___Z Z
¥ = VRO s
—-aJZ—./
M ? = Q.adg .%%—
= g +%§-_ (o\cc=lﬁ,?D
. Gl
?,= 2 -hox =
P - 90" v ‘_/'
’% Plab z=ale fg%.}a
N
70

.- t*‘ 1§ QA MmNt

i TOTAL: 150
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