


SECTION A
QUESTION 1

(4) 6x—2x(x—4) =0

a w 4
Downloaded from eduresourceza.com / "
(2) Solve for x. Answers only will not be awarded full marks. b =g+ B 20 _
(o]
1) —x(x+1)=0 @ Woe - 23> %0 : ?\
—x=0_ -or x=tl=o0 i 2o (F —oc )20 \/F o \
e pe = =1 ¥ Coriead YolRS : se =0 or ¥ =5 2 1‘: @ ? S
o T
(2) i. 4x*+7x—2 =0, by using the quadratic formula. (3) e
Sont, @ ExXEF v/
a=w b=% c=-2
o + .E’T o "M (b) Solve for x and y simultaneously if: .
8 ¥?* +xy—2y*=0 and x—y =3 (5
o s TR AT :x,lﬁ-:)c\,\“a.\,\?:(l‘ ""'@
- J J s
= o o = Ay el v
. or -3 o - 1 v o
‘ D=2 (3’r33 + .(-”s+3\3 —;1%7 =4 v
ii. Hencs, or otherwise, solve 4.2%% 4+ 7.2% = 2. (3 . R _
N . j dee- _ 9G+eyuy+ty +t3ytry -2 =0
I . i P et Rl G s : S v J
e '.I:IS”:? ansuen g9 +9 =0
{‘\(OTV\ (l} Q_x = '1:!‘ or :Zx = =N \/ Pra}?-. )] - :j
=- a
a.x = D:l ne. so\wn q%‘r o \//
e e \/c.cv o WiE, s @ =
= su
3 =3 ez 3+ (1) v
B)VE—x—-1=x (5) - 5 o o
\is-:;c. = o) /m
g Squart -
-oc = (ool V! g
= (goti) - Soln (35 -1)
-0 = o”+2%+)
o
O = 3PN \/
_ = (c) Determine the values of m, for which the equation 2* = 2 —m will have real solutions. (@)
= (oean)(oe-) - - 4o 2=
& SeE- oFges| a-m 0O il
; . a ( can ke ca 5 e / y=0
cheds =1 g Ahe DV\\\\J} o\ v \f chedzed = = 7
answers gnd e LR Vv
condwded o d
Gnas 4]
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QUESTION 2

(a) Thobile is a young farmer. She has just bought her first tractor for riow meoaded from edureso @Fgfelz

the tractor depreciates at a rate of 8% per annum on a reducmg balance. Thobile would like
to replace the tractor in 4 years’ time. The cost of a new tractor appreciates at 9% per annum
due to inflation.

(1) Determine the book value of the tractor after 4 years. (2)

i Bt i

—_ n av
=P 358 (96.4® o
I \;’
(2) Determine the cost of a new tractor in 4 years’ time. ) (2

L2l

A = g0 coo (1 + apa )  @f

T OR OB =

=0 =05 F90.98l| W i
|

(3) Thobile plans to trade in the old tractor after 4 years and buy a new one.
How much money will she need in a sinking fund in 4 years' time, in order to cover the
cost of a new tractor? - (@)

__#05 #90-.8! — 359 \96.4% 7

=P 3u4%594.33 S
I~/

(4) Thobile decides to save R400 000 in this sinking fund and immediately deposits an amount
of Rx at the beginning of the month. She then pays Rx at the end of the first month and
continues to make the same monthly deposits of Rx at the end of each month for 4 years.

If the sinking fund earns interest at a rate of 9% p.a. compounded monthly over a4 year
period, determine the value of x. v/ &xtra paym (3

o,oq GaxpH j S

oo coo = oe L1+ —-.-g

.09
(=N

x= RS oaeh.tF %
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(b) Zandilebuysa plot of land on her friend’s farm for R1 275 000. She wishes to build a B&B on

takes outaloan for the full amount at an mterest rate of 10,25% per annum
mpounde d monthly over a period of 20 years.

The equal monthly instalments on this loan are R12 515,95.

(1) Calculate the outstanding balance on the loan after 7 years. 79 3)
o035y " B
= o,1025 ) 12515 a5 (C rr—i—r), o
o= 1435 ooo( [+ - 00,1035 :
o : bt

= 60N qI2F6L.— (528 389.96 |
=€ 1076 532.82 v & poyments Shill 4o be made

'.O:JS - G2x:2)
as1s.as Ui =( 2e— ‘5""*] 1036 522 16

{,C; [ {0'9..‘5 \/ nm f\/ \/ﬂ/

(2) Immediately after 7 years Zandile misses the next 5 consecutive payments, due to financial
difficulty. Thereafter she continues making monthly payments into the loan account until -

the end of the 20 year period. % 13 years left <o no. paym = Oax\aj 5
Determine the new monthly payments Zandile will now have to make. =i (4)
151
Fr @,1625 1625 \
2 engs wn Lmsges . = w1 1-Tw S
8% o,loas
=
| 122 291,485 = x (8h-66254. - )
x .
o RJ!?) ac+ .86 '
e R, 13367 85
& ’
[16]
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QUESTION 3

(b) Determine the following (where necessary leave answers in positive exponential form):
_ . . Downloaded from eduresourc;@za com .
(2) Given:f(x) =7 (1—3x)2 3
L e > [ a Lo
(1) Determine the average gradient in the interval [1; 3]. (3) 5: - GOC'_ S . \:
@)= 3 - (z,5) T W7 f’»_z\\g;=-*é+\%x v
O — (1,1 S
hve. Gvad = 5§ —\ e
.
ol |
= - Y
S X T ‘
- _ ]/ \’/ . ~
= @ D, [=] @
(2) Determine f'(x) from first principles. L | (5) y DDL Y _}1 _ %_&- \(/m
() = fl=xAN) = An i
2 B - :\\Lﬂ 2= -3 R it = o L. sd™ -8 x|
20 - - 7 O
x - (oc+h) = T L " = ©oc j v -
=:\1m = (ocAh ) \ EAEs = - 5 1".’\69(:*%
0 o
: P e = =oL e A e \;/
= e x-x-h % h ' N x” %
h=so X (=) ' '
cameel W'
= ‘l\';Y\ = ‘V"’ v \/
h=0 () B [14]
= lim =]
o x (cth)
- ~ W
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QUESTION 4 42

NN

(a) Given the arithmetic sequence: 8;10;12;14; ...

(1) Determine the general term of the sequence.

@
AP = 8+ (n-DED -
= Bran- X Pl
= etan Y
(2) What term has a value of 1667 )
66 = 6+ an Wbk
60 = 2n
n =80 V& Teo =16
(3) Calculate the sum of the first 80 terms. (2)
Seo =%/ [ 2(2) + 39 (331 ¥ s |
= s T0RG D
- l / o
= 890, ./
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(4) Itis further given that the above sequence forms the row of the first differences for a

Downloaded from eduresour@&dEoeneiiice i = an’ +bn+c where T = 47.

Determine the values of a, b and c.

4)
T T2 Tz Tw s
3 1 ai 33 L+
6 F\\ ’/N L/’\ f/ i | o
\_{ \/ £
v
20= 3 a4 =% atbtc = 3
g =) o 3+ = 8 l+54C =3
“b:5 .\,//L—C‘-' C:"‘—g \//CC-,
L T E nTA5n -3
(b) Given: YE_,(2k—35)=x and 3i3,(2k—5) =165
Determine, in terms of x, the value of ¥h=,4(2k —35) . FZ)
3} -
é (Q.\’—'5j B e R \/ Suwotrack \/ oo
k-le
[22]




QUESTION 5

(c) Sketch the graph of f on the axes below. Label clearly the axes, mterz:epts and the asymptotes

Given the graph f(x) = — 5 — 1. Down loaded from edureso GHEEZ &t L coordinates on each arm. 3
() Write down the equations of the asymptotes. (2) :? f{‘{: |
R o g™ \/c_ . /-f | # ‘;‘5:} m?ﬁ-okg
o’
3 ==\ v / [ ! . shape
I ] )
(b) Calculate the intercepts with the axes. (3) / i v P ?T%

( x-wts:  fok y=o0
o=" V-2 =\
< Gl L = Y
x-2 =-“L+
- aiosl o (—,1',0) vl
gk Aot -0
" e %—3 geul]
o s

(o:1)
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x=z 7 9% Fa-)
= -5 v
= -k -
eEL =Y = T,
= -2
(d) One of the axes of symmetry of f is an increasing function. Determine its equation. 3
i \/ v i
yzocwe  (emiywmer)  (a5-0)
S
-1 = o s O
V. . Ve
v (m\,.s-‘— g =\\)
== Pa Y= =3 v eF il g
(x ) = (—.’L) 7
29 o)
(&) Circle vour answer: If f(x) = H;% — 1 isreflected about the y-axis to form A, then: (2)
A h(x)= —--—1 B. h(x) ——+1 C. h(x) ~~—+1
bt =i <4
= gy
=- 4 =\
-2
= T
S ) [13]
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SECTION B

() Determine the value of g, pand g if g(x) = a(x + p)* + q. (4)
QUESTION 6 Downloaded from eduresource(za .COM N
y=aq {oc=2)" 46
R A — 2
The graphs off(xz =2¥—8and g(x) = alx+p)% + q are drawn below. (_o L _) " == ( \: ™
The point A(O; 45) and B are the y-intercepts of g(x) and £(x) respectively. = b2~ QA lo-=-3 .
The graphs intersect at C, which is the turning point of g(x), as well as the common x-intercept Iy J;‘L = 9a
of f(x) and g(x). ]
J;k 5’ =N "
Lo o-
v W v
; . bF y -y : -
QL= 2 3 D — ] 1 a; — o
pJ ] T
A(0:4,5) A
- 3/C x (d) (1) Describe the transformation that has taken place for g(x) to become h(x) = —x (@h)]
¥ 3 &ho the left
- i 2 et (Cf'n }
ek alo-2)" —P hixl=gx [ S graph ).
/B -3 Transiahion Og 2 ats fo thwe le{}t
- )
Y
{2) The domain of h(x) is restricted so that A~ is the function y = —/2x. A
Write down the restriction on h. ’ 8]
cs
(a) Write down the equation of the asymptote of f. (1) D=1, \/
(=5
Q=— [ \/
J .
(e) Determine k,ifk(x) = f(3x) + 8. (2)
_ 3%
(b) Determine the coordinates of B and C. 3) k= 5 -8 %h
(23] Ao Wi a (+6) .
’ #
B: y= -8 v ¢ o=2%8 v
= e ‘:I_ 8 = ch
% [12
B (o1 / = e .
e = =2
. [
C (300
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UESTION 7
§ (c) Determine the value(s) of x for which:

Downloaded from eduresourceza com

The diagram below shows the graphs of g, h and f(x) = G)x ) hG) = f(x) )
\
. X0 \
i \‘\ (2) logzx =<0 2
\\ | # N
% 1e. \C)(Qf—‘) =0 x-mt: o = loaa;
-]
CANES
S ‘ \,/ & |\ < I
f
i-"! (d) Without drawing the graph determine the domain of y = lo 92 (x+1) 2
L 9 xtl >0
e | \,/ “
(a) Write down the equation of g if g(x) = f~(x). o @] (91
ko 3, \9 s 7
v i >x = ( /:1.3 \//
B g = Moo 05
J S

aG)= \oix)abx \,/ .

(&

(b) Write down the equation of k if A(x) = b* is the reflection of f in they-axisand 0 < b < 1. (2)
-3¢ A e
u = (3) i
i ov
= 2 3
u € ( /3> v’

by et e

(x,9) = (—x;;ﬂ
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RURSHIONS (¢) Use the intercepts to show that the defining equation of the graph is f(x) = —x* + 3x + 2.

' id i int li . 4
A cubic function, f(x) = ax® + bx? + cx + d, has the following pmpemes:Download ed from edureso lreezefigoishow that 2 given point lies ;n f " o)
= ( - ;13( ot \) 2 L brackels using sc-ints
b Bl o L O oy
<0 -D=Ff2)=0 —1) = "1)=0 1) =4and f(0) =2 o - T
a f( f fr=1)=7F1(1) (1) =4andf(0) 9.‘-‘—c\(0~;1)(0+\)1 \/s;u,'L o,
a = =aa

(a) Use this information to draw a neat sketch graph in the space below. Label intercepts
and stationary points.

[4.) - a= - \ \/ o

Shore: U\ Y = -1t (-—\Jo)"/ <P (FLOY ek [oﬁ_) e "

(2,0) « Cis v Y = = (se=ad(oet) ]

> s
- = = (- )05 Rgotat) Y
\‘_;l%".l - ‘\
1 Py  snap® = —(x*+axtx -2c*-hx-2)
. \ v = (- 9 _ . \ \j
_ya¥s i = 3oc — 2
) V' s B —=x 43+
e . |
Ve
o b o x;
| LSRN
\ : \/UJ
5 (d) Determine:
1. The coordinates of the point of inflection. (2)
\ : ot o8 wBlechion  Neg . mid-wooy  bekueen Sm\immrﬂ Phs.
i w—— : \
h : ¢ = ‘; 10‘/ e e, f@)E -ocP+3x 42 D et
) R N : RO
Po.\ = (\C“;’“q * Tl -s%+3
)= =¢oc =0 | I
] B S+
2. The values of x for which the graph of f(x) is concave down. Y
/cc-
(b) Forwhich values of x is f decreasing? (2) v SR " R
. Cov
x,&’\for %X > | v
[13]
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QUESTION 9

() Write down the equation of g(x). (1)

Downloaded from eduresourceza.com

Sketched below is the graph of f(x) = % + x? — 8x — 12 and g(x) = 2x + c.
Aand D are the x-intercepts of f and g. OB is 6 units. A and E are stationary points of f.

5(353 =Qx— 6 \/&

(d) Determine the equation of the tangent to f(x) that has the point of tangency at the
y-intercept of f. (4)

y-wr: (o, 133
Plox) = B3xPr2x -8 V¥

B(o)= -a =m /S =0

y=-8x=-\=

[«

(_

:\/" cov A/

A y
D
> X
=
E
(2) Show that (x — 3) is a factor of f(x). - : (2
gt 1 3 i
Ha) = (3 +(a)-8x) -2 =0
C,xw’ﬂ & a Etldro’r
(b) Determine the length AD. Show ALL necessary working. 3)
P = x>+ xt-goc -1 k ..a--xtzq-l?x, & get
= (;m-eﬁ(’a‘,zwpx+ uﬂ " ! px 2 Lp\x""
= CopraYoe* 1~ W) V' Spel,
= (o=2) (oc +aXoxra )
e e m R or -l
AhC=z0) D (s,0)
2 AD=28-C-a)
=5 units V<
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(e) Use the graph to determine the value(s) of m such that f(x) = m has only one real,

positive root. o (2)
M >0
(f) Forwhich value(s) of x is f(x). g(x) < 0 where x < 07 ) @

L grad (o Y- values

[14]
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QUESTION 10

5 m E Al
SQUA is a square with sides of 30 cm each. N
RECT is a rectangle that fits exactly inside S
the square, such that its vertices touch the il
sides of the square and €

EQ = QC = AT = AR = x cm.

%

B0~
R
%
A T 3e = x ? u
T
(a) Prove thatthearea of RECTis A(x) = —2x% + 60x. (4)
m (Rfhag )
et = x> vt (‘fhm & Pb&\mgﬁ Y e
= Sse
o (30*1’,)
EC= 203 ¥
Te*s (o-x)' + (30-x) = atso-x (fiwm 2 ?3*%‘1@
5T =Jal30 =o0) _
Areas L+ = SEf80-x) » x. 5= v
= ax(30 -3
A= gox-~2ax®
(b) Determine the dimensions of RECT for which the area of RECT is a maximum. 4
_ v s
A= —hax +60 =0
60 = X
-»‘ =, \LEJ \/ cov
= o~
o brodth = 15.03 ¢ /
Ja_;‘z)'\&‘\jf\ﬁ; J=a CBQ “'\‘5) = jcj\ﬁ \
e J
[el
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QUESTION 11
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(a) The diagram represents a sketch of circles.
Half of the area of each circle is shaded as shown.
The radius of the largest circle is 2 units.
The diameter of each smaller circle is equal to the radius of the
previous circle.

Determine the sum of the shaded areas of all the circles if this

process goes on indefinitely. ¥
Give your answer in terms of 7 and simplify. 4) ‘\‘-‘ =
(Area of a semicircle = %m’z) : N

Sum of Awas = EnaP +EWOY +EW(EY & - -

= oW +&T +HETW + ..

s o=l (I il lfu‘ﬁ V(b —lere)

? L0 qrdh
¢ Polhe B T )

= Y
™
= - al = 3 v
aft x4
3

L9,
= %;Wf NP ath &> \/

IfS, = —n? + 2n for an arithmetic series, consisting of 12 terms, determine:
g

(1) The first term of the series.

(2)
Ti=SL = —Psal) V™7
(2) The sum of the lasiffgirﬁs -2) (3)
v : M
Sie-5 = (-13% +a(ia) *12(8)) V
=~ 120 + KD
= —%g \/c\_
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(c) The ratic of the sum of the first eight terms to the sum of the first four terms of a geometric ‘
series is 97: 81. If the firstterm is 9, determine the next two terms cf the sequence, if i

given that all terms are positive. Downloa ed [ﬁrOm eduresourceza.com
Se = o (r®1)
r—\

Su= 9 (r“-\ﬁ

Bl
S8'Sy = q%:g) or  Ce = 93
Sn B\ ,/W]
Q(rﬁ-\\ Tl = 9%
==y -\ 8\
/mmt\ Al -1) \, (“/41/ Fij_’_
J"/\ ﬂ'(\ Ly 8l
_‘\ - q_:‘i_—
r‘“-'\ 5
VI - 2,
I )
2
H\lJ'\ 4 Gi fg\
'(‘l‘ = I'(is/é&\ \/ &
\" ttzl‘%
butr  feems  are 1305?\—\\,-&
}i’\s j"\:;% afi . B il
- 7
- i e
' [15]
T2 =6
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