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St Anne's Diocesan College

CORE MATHEMATICS: PAPER |
TRIAL EXAMINATION

Form 6 August 2019
Time: 3 hours 150 marks

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1. This question paper consists of 18 pages and a formulae sheet. Please check that your paper is complete.
2. The last page is blank and may be used for extra working if required.

3.  Read the questions carefully.

4,  Answer all the questions.

5. You may use an approved non-programmable and non-graphical calculator, unless ctherwise stated.
6. Round off your answers to one decimal digit where necessary.

7.  All the necessary working details must be clearly shown,

8. Itisin your best interest to write legibly and to present your work neatly.

9.  Write down your Exam Number and /Name:

Exam Number: mode\ P\Y\S\Ner Name:

FOR OFFICIAL USE ONLY
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SECTION A

QUESTION 1

(a} Solve for x in each of the following, show all necessary working, and leave answers in surd form
where necessary:

(1) 2x*=x (3)

;20:'1'*3:‘ =0

~x(2x-1)=06

X = O =iy Ja T !/;1
(2) (5x+2)(x*—=5)=0 (3)
x = "‘2/5 o <=5
x =+ 5
) (x—2)¥4+64=0 (2}
% = o - .
(x-2) - ~6L [o1%d Cx:»a)(fx1"q31-*u7%“buzu
3. 3 . A - o
> - 2 = el M. xS AR A 5e T0O
™ S R (“‘M) F(”‘J):O o (I‘?Q}i&,(} Qq(:t{hf
) - ccw\'\; fackoréd
- C(x o ) xXtex t2B) o
ADEO -~ T -
4 x++Vx—-2=4 {4)
m = -
. 2
o -3 T (y-x)
2
- U R e R
o = s -Ax g

u

(- )x-3)

x 76 or A =3

o

Checel x =3 16 dne owvily SO
J
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(5) 1= (0,5

- (3)
- ™
(05) = (D}%}
o= = ov o (x,—\}(aﬁ»&—i\)
.}C.?_ z ' > = ﬁ: ‘% |
4
x = -1\
(b) Ifx* <25andx <0 ,findx, {4)
x'-28 £ 0
(x-5)oc+5)4 0 | \ /
_n \ L
Sotn © — Ha x4t -6X, /s
but 240 Mot

—Ey LD L O

(c} (1) Show, by completing the square, that if m is any real number, m? — 4m + 8 is always positive.
2 . . (3)
ANl S0ak e
-5 NI e N .
= wiopm r (Y -02Y 48
v — gﬁ)’l -~ 1+

= (W’\’Q.\)’l + L

(erv-2)" >0
S

4 2 ; -
o a2 e st g 88 aluays &
(2) Hence, or otherwise, show that the equation x> — mx + m = 2 has two real and unequal
roots. Gl ez CF M- (3)

B-nac = on = 4 () (-2 )

b

= Mty @

b’-hac >0 y proved v () 0‘\’30\}@)

Xt T 2 has e ceal \,i‘v’lquua\ Foots |
? ¥

: {25]
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QUESTION 2

(a) Given the function: f(x) = —(x + 1)2 + 4
(1)

Sketch the graph of f{x) showing all intercepts with the axes, turning point and another point using
symmetry.

(”‘)L\"’) Q4 @)
Shag{ii P H

w07 Cen)y”
s~ el o “’CJC*H}}U%LQ_ :
{:ﬁ;‘?\jl‘:: i
b o B 3
S — i
P XA
(-3,03 ov (5‘)0) Y
TP )

e

ram—it

$

(2) Calculate the coordinate of a point on f for which the tangent to f will have a gradient of 3.

(4)
D= = (oY 4

—(xFian+1) A

R PV S

EY{x)= —ax -2
2 P -ox -2
dx =~ D
et a ot Ciwyru-w - (3. %)
(3) L

Explain why the inverse of f is not a function.

(1)
m‘;\/\{:’, WRNVEY S 4 O e T tﬁ ”W‘s{{”“j ?&\ﬁ E\\ G i V\r‘.o\\;\\ﬁ DC‘S Ww\?
Yo owne ) \} . )
(o
ii. Write down the equation of g, the graph of f shifted 1 unit to the right. (1)
. oz
4 (x )= —x 41
iil. Write down ONE restriction on the domain of g so that it's inverse will be a function. (1)
X 2o oy x =0
{(4) Determine the values of p such that f(x) — p will always be a negative value, (1)
pb

4 ISt Anne's Core Maths Trial Paper 1

Downloaded from eduresourceza.com



Downloaded from eduresourceza.com
.} Consider the graph of f(x) = b* 4 g that passes through the origin (0; 0), and the point (2;3).

PPN
’j; i

X
—~7 B 8 g
f
(1) Showthath = 2 and g = —1, showing all necessary calculations. {3)
. Y
(0};0) L 0= b Ja—q{
c - 1*rqg
7
¥
. o
(}};5) 2 =h - -
- 2
b b
b=t
Bt >0 r bEa
{2} Determine:
i.  The equation of the asymptote of f(x). | . f(1), iii. The range of f.
FGy=a""y -
9= | At y >
- (1) = A (1) (1)
(3) Determine the equation of £ ~1(x), the inverse of f(x) in the form y = - (3)
g= 2% -1 S dnverge T X F 29 -\
u .
o o 2 N ;l%

y = ]oqa (.:IJ*\) :
v, ~

{4) Sketch the graph on the same set of axes as f, above. Show the asymptote, intercepts with the axes
and two other points.

(5) Use the graph to determine for which values of x, f{x) < f~*(x).

gL s
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QUESTION 3

(a) Mrs Van der Morgy buys a new car for R500 000.

(1) The car dealership estimates, using the reducing balance method, that the value of the carin 5 years’ time

will be R320 0400.
Calculate the annual rate of depreciation over the 5 years, 3)

330 006 = so0 660 (1- AN

-4~ o9i146.-

L= o, 0853

TR = ¢ 5/ 0.CL -

(2) Mrs Van der Morgy wants to set up a sinking fund on the day she buys the car, so that she can replace the
car when she retires in 5 years’ time. The rate of inflation is expected to be 10%.
Mrs Van der Morgy will sell her current car for R320 000 in 5 years’ time and use that money as a deposit

to put towards buying the new car.
Calculate how much her monthly instaiments will be if the bank is prepared to offer her an interest

rate of 11,5% p.a compounded monthly. {(5)

InFlabion® A = sco coo O+ o, )5

= RU0% ass

Sinking fud  Amnt ¢ REO5 255 " 3o ocs = R L% 255

LED 255 5 o L (i oS \%5 )EZXS '\j

o,ns
i

x=R ¢ oal 66
W) Ed

Ko,
¥
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(b} Determine the annual rate of interest, compounded monthly, needed to yield the same amount of money

in three years as an investment paying 10% p.a. simple interest. . {4)
57T A= Dc,(l-‘}rc}_,t&‘(%)\ o, “—C‘l(%\}“‘(l%iAB
) %[ :
= 1,30 VAR L/Q‘,
i A 2% 3 -
C L 43 F X E: /!;1\) A “ooett
A E O OoBFT ... e = 887

4

R

8 )8 U/ ? a

(c) Louise wants to buy a townhouse for R1 700 000. She has a deposit of R50 000 and takes out a loan for the
halance at a rate of 11,5% p.a. compounded guarterly.

(1) Show that her quarterly payments will be R 63 804,98 if she wishes to settle the loan in 12 years.  {4)

Locm Amant & 1500000 -sSc oo = K650 ool

o, NG hriz
leso oeo & oo L= ( !} ;

t:,,ng/_
L

x F Re3 V0L 98

{(2) Louise is short of cash and wants to make her first payment 6 months after she took out the loan.

Determine the value of her new quarterly payments. _ (3
, s oS\~ Y
\{36@@0@(\'\““—' = LL&‘“( f
\_.}3“?}/‘_
Leat 131,50 < x Loyizeor o
’ G, N6 /)
s
K},@ 291, 0 [19]
s,
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QUESTION 4

The sequence 2; p; 16; ... is a quadratic sequence, The sequence of first differences is 5; g; ...

(a) Calculate p and g, show all working. ol ; P :1 e (3)
VARV
5 9
p-2=5
\
o =
¥
16-q = 1
o =
(b} Determine the nth term of the quadratic sequence above, if it is given thatp = 7and g = 9. {5)
o 1) \ G
\// \/
5 9
\//
b
ST L 2athb =5 atbtrc = 2
O =22 b 5% > -1tc =2
b =1 C =

[8]

[Section A Total: 78 marks]
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SECTION B
QUESTION 5
(a} 6+ 18+ 54 + - ... ..., are the first three terms of a series.
(1)  Is this series geometric or arithmetic? (1)
Greomekn
{2)  Write down the next term in the series. (1)
162
(3)  Determine S31-Tyq . (3)
Su T ¢ (%“*i\ RS- Ty = Die
57 = (3%
= B B3B o 3
= o3y _‘ = 330y
= 354 29U
coSn - Tu T 531439354 29
= {93 \Lp[;.}

(b} Gugu is training for the 2020 Midmar Mile. She begins her training by swimming 250 metres on the first day.
She increases this distance by 100 metres every day. On which day will she first exceed the distance she has

to swim in the race? 1 mile = 1,6 km (3)

Y T2 13 OR35S0 350 450 550
A0 Sl Al L mse ISC S0 986
o = 220 d= 1O xos'@ WGo 56 1350

we s 1550 1650
1600 = 250 1 (N =) ) & day)

1350 < 1060 n - 100

e W 1 T

" On the 5™ dau
N

9 |4t Anne's Core Maths Trial .F.‘.aper 1

Downloaded from eduresourceza.com




Downloaded from eduresourceza.com
{c) Determine the value of x if:

02?92:" = ?_(24.—,3@ (7)
k=1 t=1
= k. e
=, O < (an-3t)
Tz Ax - Ti=au=3 =24
o=t T2 =246 = 18
IPELES B9 =1%
GP L a=Y9x, r=0¢ S AP A d=3
R ?%C’ Sy = % E&@‘\J v (u-0E3)
2

(00 Tw = 24 -301w) = ~1%
S ;u‘ B
Sz 2 Laviedd

=

2034 T 2t
X = F
o

[15]
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QUESTION 6

(a) Determine f'(x) from first principles if f(x) =3x* +1 (4)

P = B+t s 5@(‘::(,*«‘\/01 B(DC*"”\WQ 1 |
| i

=2 (gc’ o AR RN

= 25 4 ooy 43R A

g\(:XJ = \1WY\ ﬁmgﬁf ook 4 3‘&244 - 2yt

o s
= Yy G + 3~
W oo I3]
\\vvw Yy ( D0 VB\F\} = 65(,
W6 g
. _ % _ 9xf-1 . dy
(b) Giventhaty = — + 6v/x s X7 0, determine e
Leave your answer with positive, rational exponents. {5)
T 4
S S & +6.Dc@~(%x4‘)(3,x+ﬂ
u A et Y e B U R
| G

= WXt Y et — 3ol
H X x> —3x

- e
Ay = m?\’acf?’%-ax"‘-*%
T .
A
T B A3 -3
| 3 4
X >

{c} A particle moves along a straight line in such a way that it's displacement, s, in metres, from a fixed point after
any time, t, in seconds, is given by the formula: s = —t2 4+ 4t + 4.

What is its velocity after 2 seconds? Explain what your answer means. (3)
V= de = —gtan
b
V@ 3osecs = - al(a)th =0

'TV\Q C—b;j@.. ok Was S\j@?\?@d DN ’\\;»'\3

[12]
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QUESTION 7 R4

A \ cbx
AF

F: X

(a) Given the cubic graph, f{x) = 2x3 4 x2 — 8x — 4.
A and C are x-intercepts, F is the y-intercept and E is a stationary point. G is the point (1 -i-; -7
which lies on f.

(1) Determine the coordinates of E. {4)

{:\\(DC) - ‘»0:;::}'.+ - D (ES

c = ol rax-B

O = 2t 4o b

= (ax 4w )(se-1)

e £ NP |

PN = a0’s (E\)-Z‘E‘ﬁ(l\"’ H-

= - q

B (\qu}

(2) Show that {x — 2) is a factor of f. (2)

fa)= 2 () Ry ~8@) -u

= b s -ie-

= O

oo (x-S a &d(&cr’:
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(3) Determine the distance AC, showing all necessary working. {4)

W)= a2x®+x’-9x -4

= {mﬂ\;‘;\\(axﬁ' 500 %Qj

= (ac-a)(axw Wara )

A

D(;-\V‘tﬁ—%' x = A “"”':_;;}"—'“‘"l

Sl RC = 2-(=3)
ST
(4) Determine the equation of the tangent at F. {4}
- ; . 2 -
AL ¥ ne=o - EU(x)mex 42
Plo) = -8 =m

- (r\JfLﬂ §j'(~u\3; ““%3(36*@)

0= — B0 = L
J

{5) If the equation of f was changed to v = 2(x + 3)® + (x + 3)* — 8(x + 3) — 4, what would the
new coordinate of point G be? {2)

G (s -3) —* (“‘\{i;\“?)

(b} The given figure shows a sketch of part of the curve y

where f(x) = (2x — 5)*(x + 3).

Given that:

{1) the curve with equation
y=fx)+q xeR,
passes through the origin, find the value of the
constant 4. (2)

R

y-int ' oys (-x)')= ¥

. — 15

t

(2) the curve with equation y = f(x + p), x € R, has a local minimum stationary point at the origin,
find the value of the constant p. , (1)

D= °/a

1
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QUESTION 8

Given the graphs of f{x) = —x(x — 6)* = —x3 + 12x2 — 36x and g(x) = ax? + bx.

Alis a point at the origin and A and B are x-intercepts for both f and g.
D and B are stationary points of f and C (3; 27) is the turning point of g.

. A
f y

€(3;27)

(a) Use the information provided to show that ¢ = —3 and b = 18.

{4)
3(‘3&2 a(x-3Y 4+ 2% . o 4= L x-6 ) (x )
‘6,0): o Zal(e-3) 1a% 2i-a (3-6)(3)
31 = Qo 27 = = Ya
o -3 -3 = Q o
S\I("JQ = -3 (x-3Y+a% ﬁ[’x): -3 (oc-6)x)
= -3(oc*-6x +9) + 27 = -3 (x*-ex)
= -3 4B x —2F 121 = = 3% A1BoC
s b=18 Esl\e
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(b) Determine the values of x, where f and g are both concave down. {4)

Qs covicoye  dousn .%&)r all yalles of =

£ p(x)s -4 iR’ 36X
1 .
Y (x) 7 -3 +2ux -36 - — =232y gy 36
_é\ii(x-}: — T A iR L G:: ;Xr'2%%;‘x;_+§2
&or -6 4Aald = (Dcﬂ(:;)(,xwz}

(x = 2y @ er 2

X = b po. L hies hatl woy
i i
: - = éi?‘_ = i
w7 o = © L—J—’
X 7L
' il
{(c) Determine the values of x forwhich (i} f(x) =0 X400 or X b (2)

, .
(i) g(x)<0 e e

(2)
[12]
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QUESTION 9

A rectangle, ABCD, is constructed such that its base lies on the x-axis and the other two vertices on the curve given by
y = 12 — x?, in the first and second quadrant.

12

o 3
(a) Let OD = x. Hence, write down the coordinates of A and Cin terms of x. Cav C“"-‘f;f?‘ {2)
e ViS4
A (’xbla-x«a\) C (ac;,l;z*‘x-Z) Nesa
(b) Use calculus to show that the maximum possible area for this rectangle is 32 units®. (4)
}&mg%\f\ F_AX | breadtn = 12- o
A= o (1p-2¢*)
= Jux -z’
dh = oy ~¢x’® = o
dx ‘L:Jc,2 =Y
Y
S S 3
%uﬁf o S o S G-

heec = au (2) —a(a)?
= 32 unis”

{c) Hence, or otherwise, calculate the vertices of the rectangle determined in (b). {3}
A~ a:®) c (2:8)
B (-2,0) D (2,0)

(9]
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QUESTION 10

Giventhat x;y;z; ........... form a geometric sequence, show that log x; log v ; log z; ... .. ... forman
arithmetic sequence.
P > =
LJ 7
r=y = 7
.

or b T leaz —leaqy
J [

!

loq Z/y
d o

o ; Z
Rk Yie = /Lj

Leq 9 7 1o Ty
- )

L Common difforence (5]

[Section B Total: 72 marks]
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Extra working page.
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