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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY
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This question paper consists of 25 pages and an Information Sheet of 2 pages (i-ii). Please
check that your question paper is complete.

Read the questions carefully.

Answer ALL the questions on the question paper and hand it in at the end of the
session. Remember to write your name and surname in the space provided.

Diagrams are not necessarily drawn to scale.
You may use an approved non-programmable and non-graphical calculator.
Ensure that your calculator is in DEGREE mode.

Clearly show ALL calculations, diagrams, graphs, etc. that you have used in determining
your answers. Answers only will NOT hecessarily be awarded full marks.

Round off to ONE DECIMAL PLACE, unless otherwise stated.
It is in your own interest to write legibly and to present your work neatly.

TWO blank pages (page 24-25) are included at the end of the paper. If you run out of space
for a question, use this page. Clearly indicate the question number of your answer should
you use this extra space.
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SECTION A

QUESTION 1

(a) Solve for x:

(1) VxZ—-5=2Vx
wl-5=4av/mM
2t -yx ~5=0Vd
(3 -4} =0

X :5‘/6& N F —\"(0‘

N/ R
(4)
(2) —x2+4>0
_IZ>-U(\/ P
ey v et
L vm -1 7
724X <2 Vg

(3)
(3) logx?+logx3 =10

\OQ()(Y_X)N):[O v m

log 2° =10
x> ="M
1= 5\W
X =10t
Y =100 V4 ®
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(b)  Discuss the nature of the roots of x(x + 4p) = p2.
X L tLxp ~p t =( \/S\W]P\\[’\Qd
p=bt-udc M + §ub
= () -ul-pT) 4
=10pt Va
. Redl YOOtS Vea
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(4)
[14]
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QUESTION 2

(a) Given:

k
;(SX _3)n

(1) If k = oo, for which value(s) of x will the given sum converge?

Sl <t

v'm
- {Hx -3 <\\/8Ub
1 ¢ <l

Z (x (%: v

(3)

(2) Ifk =10 and x = 1, evaluate the given expression.

0 ¢=11

2 y) =
Nzl s Y

10
Sw - l_(_l_i v
‘ 1-1

= qolp Vo

(4)
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(b)  Due to increased internet sales globally, harbours around the world have found themselves ill-

equipped to deal with the influx of imports. On average it takes 5 days to offload a container
ship and a new one arrives every 2 days.

Tabulated below is the data captured from a harbour.
|

Day (n) 0 10 20 30 40 n
Ships unloaded 0 2 4 6 8 T, = %n
Ships arrived 0 5 10 15 20 T, = %n

Ships waiting 0 ‘ 3 6 9 12 T, =

(1) Ifthe general rule for ships unloaded is T, = —n and the general rule for ships arrived is

T, = n find the general rule for ships waiting.
~ I
= +n- L/t
- 3 /
=NV (g

(2)

(2) Assuming this pattern continues, how many ships will be waiting at the end of a full year?

3 ‘
T305 ~ o [3(05) v{ub

= 109,§
100 ‘wmtmg Vi

(2)
[11]
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QUESTION 3

(a) Given fx) = % + q with axes of symmetryy =x+3 andy = —x + 1.

(1) Determine the coordinates of the point of intersection for the axes of symmetry.

x3= -t VM
T =-1
A==V (0

Y =-143

Y =TV

(3)
(2) Hence, determine the values of p and q.

h =14
O/T[L \/q

(2)

(3) Itis further given that the y-intercept of f(x) is 4, determine the value of a.

d %)
- — t v
4= o4 v Sub
1=q Va

(3)
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(b) On the Cartesian Plane below the graph of f(x) = 2* + 1 is drawn to scale.

y

(1)  Write down the domain of f(x):

xelp /
(1)

(2) Write down the range of f.
Ue (1,90) or Y1
(1)
(3) Find the equation of f~1(x) in the form y =

\g:’zxﬂf

1 =994 1v'Mm
1-!229

= 109, (-l
Y 91/

(3)
(4) Sketch the graph of f~1(x) on the same diagram. Clearly show all
intercept(s) with the axis/es and/or asymptote(s), if applicable.
(4)
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(5)

f~1 is translated to become a new function h(x) = f~(x — p). Determine the value(s)
of p so that h will have a y-intercept.

p &
(2)
(6) If g(x) = 27**2 + 4, show all calculations in solving algebraically for x
where f(x) = g(x).

, -At1
1Yy =1y Vb
R AR

Q“ -4+ 307 et o=k

L*-3r-4=0v
(¢ — we +1) 706
L=U4 or it=-1
ey VY
v = v No flution

(6)

[25]
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QUESTION 4

In the diagram alongside;

e f(x)=-—x%+2x+8and g(x) = —x + 4.

e O is the origin.

e Kand L are y-intercepts of f and g respectively.

* Als a shared x-intercept of f and g.

* G is a second point of intersection.

¢ B is the other x-intercept of f.

* Cis the turning point of f.

* Line DEF is perpendicular to the x-axis.

* PQis a vertical line that can move between the functions where fx) = g(x).

x
(a) Determine the length of KL.
L= units v
(2)
(b) If OE = 3 units, determinethe length of DF. \/W\
G R R GV A O S A D £5)
1/ AT S R RV
‘(5[3):3)*@‘/ R =y "~3x -Uv"
=1 7 =(-3%- 3(-3) ~ 4 VUl
OF =1 % anig v =4 v

(5)
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(c) If OB = 2 units and OA = 4 units, use this information to find the coordinates of C.

/M
q= = v

g7 -0 vy Vo
J =0 via
c(ya)

1}

(4)

(d)  This is the same diagram as page 9: f(x) = —x* + 2x+ 8 and g(x) = —x + 4.
e 0 isthe origin.
G is a second point of intersection.

®
PQ is a vertical line that can move between the functions where f(x) > g(x).

(1) For which value(s) of x will f(x) < g(x)?
~xtalargs - x ty VM
-x" 43t =0
bt T3 -4 =0
(a-uw)(x 1) =0
G4 -1 ',SD/ Ay, 0)Y

Y&-y gnd X )/y

v
(5)
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(2) Determine the maximum distance of PQ.

PG = -3 42 45 - (—octy) Vi
S -x P st -y

=-xttax T
PG =-70+3vm
g = -1x +3
-3 =-1x
%j:;x Vv d

PG = -(2)" 4 5(%) +4 Vb
?(D}%Uh\tg /_Z—L-i‘\/ta

(5)
[21]
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QUESTION 5

If f(x) = 2x% — 3x + 1, determine f'(x) using first principles.

2(xth)t = 3004h)
AR T S\ TR UL S N

v
It ruxh dh 9y 30l 3|
‘\“

_ Dien
o

nim L gh'-3h

Y W
G wxdh-3Y
N0
- 4x1-3 v

[5]

78 marks
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SECTION B

QUESTION 6

Use the rules of differentiation to determine:

3x 2
DX[W——-I-X—Z— 3X_1]

4
Express your final answer with positive exponents and/or in surd form, where applicable.
o) / 3 . -1 v -1
O [ X3 - g2 qn 30"
3 T Ux  + 3x
3
_— - — 3 —-\Z/
. U X e

[5]

Page 13 of 25
Downloaded from eduresourceza.com



MATHEMATICS: GRADE 12: PRELINUNARY BXavedh@oh Heer1 eduresourceza.com

QUESTION 7

(a) A company buys a truck for R2 000 000. Due to the truck’s components, it depreciates at 30%
p.a. on the reducing balance method. The inflation rate on a new truck is 27% per annum.
The company plans on setting up a sinking fund over 5 years (calculated at 15% p.a.
compounded monthly) and will use the trade in value of the old Truck towards purchasing a
new one.

(1) Determine the trade in value of the old truck after 5 years.

A= 0 000 600 (1-307) Vin

=336 140 vV
(2)
(2) Determine the value of a new replacement truck in 5 years'’ time.
A=1000 000 ( 14937)°Vmn
“RG6e0T 613,55y
(2)
(3) Determine the monthly payment into the sinking fund.
R 6601673, 83330640 = Mﬂ 533,55 V4
\ _J_\_g:_
aess, gy - LOE) T v
0) \5 \/m
17
L30805,15 Vv
(4)
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(b) Lerato takes out a loan to buy a house. She is required to pay R9 500 monthly, and she is
charged 10,4% interest per annum compounded monthly. Her payment period is 25 years,
and her first payment is made at the end of the first month after she took out the loan.

(1) Calculate the total value of the loan.
P - (500 [\ -(t %“LL)\BOCJ Vi
)10y Vi
17
“R10183%21 Uy o
2.
@
(2) Determine the outstanding balance after the 205t payment. :
' Gjog\ 05
. ‘/c;,\og 105 A00O[(1t —7H) T ‘]
UB = 101382, uu (14 iz ) y 0, \04 -
1

“R613 269,70 V

(3)
[13]
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QUESTION 8

(a) Consider the word DAUGHTER.
How many ways can the letters be arranged:

(1) Inany order?

3! =10370

(1)

(2) Such that the first letter is a vowel?

Iyt s ﬁﬁ%\ﬁ 3010

vV'm o

(2)

(3) Calculate the probability that in a particular arrangement of the 8 letters, the letters T,ﬂ
and R will be next to each other, in any order.

S .

6 x5 = 43207 7' x1! 7 10080
430 | 3 10080 - L
w3le W 40310 ~ 1

(2)
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(b) Every South African banknote has a unique serial number with the following features:

o Begins with two letters (repetition allowed)

o Followed by a maximum of 8 digits (0 — 9, repetition allowed)

o Ends with eitheran A, B, C, DorE depending on the denomination.
(i,e. A=R10,B=R20,C=R50,D=R100 and E = R200).

(1) Assuming the SA Mint printed the same number of each banknote, how many bank notes
are potentially in circulation? Show all calculations and reasons and leave your final

answer in scientific notation.

oS S
16" %10 *y 5

=329 %10" noteg v/

(4)
(2) How much currency (total amount of money) is in circulation?
16 %107 x 10
76" X10%x 20
16" X 10%Y 50
26 X 10 ¥x 100

1®1x|08X289 :rR24QX|OB

(3)
2]

Page 17 of 25
Downloaded from eduresourceza.com



MATHEMATICS: GRADE 12: PRELININBRY EN@@daah Preami eduresourceza.com

QUESTION 9

In the diagram alongside is the graph of f(x) = ax3 + bx? + cx + 10.

e The x-intercepts are at A(—2;0),C(2;0) and E(5;0).

e B and D are the local maximum and local minimum respectively.
¢ Point P(0;10) the y-intercept of f.

(a) Show thata = %,b = _?Sand c=—2.

F0) = al) (- -§) Vm
: VJub
0 = ad(or)(o-2) (6-5)

o =a(10)
|

79V

t

Flx) = 7 OO DI 9) VEub
=L (xP-w e 9)

_

=1 (35 truxtzo) Vv

e S ? ’«2—)(1 1% Tlo v
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(b) Determine the coordinates of B and D.

ATy 0w -0y
D(3,% ~,3) and B (—o,u | {O,LI,\

(6)

Area AABC

(c) Determine the numerical value of e =

. Show all calculations.
. |
Atea oF ARABL = ZX (0, 4y =05
[
Area ot ACDE = 2 X 6, 3%x3 =Q,45

S .
YO8 1 e BV
Y

(4)
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(d) Determine the x-value of the point of inflection of f.

4 (=0
6=3x-¢v
5 =3y
5
—3:)(\/

(3)
(e) For which values of x will f(x).f" (x) > 07
195
1¢-12Y
(2)
[21]
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QUESTION 10

(a) The diagram shows a badge made of thin sheet metal, consisting of two identical 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.

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

given by:
40
P=2X+Y
Ared = 0+ O
20 =Tyt txyvm
0- 2l
BTy vy
X
P o +y ty rx o VI
y 7
P =ttt s 2 (S gy
. 1O i
Po= gt b - 2T
P =1y + HO
T
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(2) Hence determine the minimum value of the perimeter, leaving your answer in the
simplest surd form.

PP=1x tuox ! Vv
0=1-u0yx "V

-1=-4u0

T
oo
20 )t

V4
V0 = x (4)

(b) Given: f(x) = —3x3 + x.

Calculate the value of g for which f(x) + q will have a maximum value of g
Sl -axt el /m
0 = dx'+l Vv
G |
1

1
)l—q

R

)

Y

\f

LV
3
t Vv
g

b g
move up by g unis to g
N )
Ul/'q‘/‘s

(5)
[13]
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QUESTION 11

Given: f(x) = x% — 2x
The minimum values of f(x) + 2f(x) + 4f(x) + 8f(x) + --- form a geometric series.

(a) Determine the first 4 terms in the series.

Pl gy
0= -7/ m
1= U
l =% vd
-
_‘1'1} Y4, Y

Vg b—~——""—
d A (4)

(b) If you were to find the sum of the minimum values to n terms, between which two consecutive
terms in the series will the difference of their sums be —536 870 9127

St - S0 =636 o A1 V'm
JSub a=-1 VEW vy=1

_ ntl _ n_

_,‘_(,L_'_‘L - _,,'H(_Z;‘) = 53¢ 1042
2-1 1-1
"MV "oy = ese g0 @i

v
“(1n‘1|\+\+1”-| = -136 $1¢ 911

- §36 ¥70 91

|
~
;\_>

-~
[

’L
lf‘(l.k-\/) = -3136 S/TILOQIZ

1" =536 87042
(6)
[10]

78 marks

Total: 150 marks
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ADDITIONAL SPACE (ALL questions)
REMEMBER TO CLEARLY INDICATE AT THE QUESTION THAT YOU USED
THE ADDITIONAL SPACE TO ENSURE THAT ALL ANSWERS ARE MARKED.
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