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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

For official use only.

Read the questions carefully.

Answer all the questions.

Diagrams are not necessarily drawn to scale.

You may use an approved non-programmable and non-graphical calculator unless
otherwise stated. Ensure 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 necessarily be awarded full marks.

[f necessary, round off answers to ONE decimal place, unless otherwise stated.
[tis in your own interest to write legibly and to present your work neatly.

Three blank pages (Pages 24 to 26) are included at the end of the paper.
If you run out of space for a question, use these pages.
Clearly indicate the question number of your answer should you use this extra space.

This question paper consists of 26 pages. Please check that your question paper is complete.
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SECTION A
Question 1

(a) Solve for x and show ALL relevant working:

1. 2Z*—17=10
\‘: 4
x (2x

,:J

tli

S X=0 ok Ax-1I7-= P i

—_—
i = .m. x ok §,5)
(2)
2. 3x*+10x—4=0 (correctto 1 decimal place) 1..@1

5 x = — 10 £ oy’ yl3)(-y) \H A :
: ©
3 2(3) m

e ¢
> | : :
% MV _«.._Trd %
g _ X =0y ok x=-37 | 2
_ > :
D x—2 i
g s ere) :
S =y w
m % \\\.ﬂ__:&.\:..‘.ﬁ._.w.. pae~/ S
M 9 m‘ 9 \& v / W
) F+ X Tn,MrH a2 \\? 2

2 = )
S MW *l = =— Mw_u.\ ,.\\. N\l
W..Uﬁ = |

,Um~ = ILWI __\\ A

b3

(3)
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4, (x—5)*<x-5

2 : \?\x_}i G
omi\o%qr&miua&\mAOr :.

x? — Nac + 30 <O,

(i) (=50 / \
5
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CValuey & X =5 ok 6 OR 73
+ o — o % m \/
= m_m V4
. &
SOLN ? < a< m ,\ (4)
_ logs
5. logzx = s 2 .
Jog . = log 5 R Jog ¢ = 1, 46497, ... 3
.,L.mw f__,,.w C:W > m
o e \__e. e _&wnm.&x. m
cd r‘N.. = mU _\\ i rN = m \O
a ] s muo
S
=
(¢D)
Bu.m
6. (3*+9)(2*—=27)=0 \_{tmm;v.? 0) M
ot . I (O]
3 49 = @ OR od J—= A =0 5
o 4 aC o
..t.w =9 \\} X = bwmw\ 3 S
. m (leg o
\/\D .m@\a&nﬁr \Om_,\ 057 _\1 X @]
3
L RW._ mh\\_

(4)
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; ; 5+v/ 2
7. Theroots of a quadratic equation are :||HHE where m # 0.

Explain why this equation will have real roots for all m € R where m = 0.

7 ) J r
A= 114 hm?* S0 m s 0
Vv

Shm? 2O and f ypmT 417 >0

&

. D ou atveys posiive. /) "
W Vv

\»Q ootfs are real. (2)

(b) Given f(x) =+v2x+1
1. Give the domain of f(x)

2x+1 > O Ll W

-~
[
—

Downloaded from eduresourceza.com

2. Ifg(x) = 2x —1,solve for f(x) = g(x)
2ax—] = JIx+1
\%Hl,vn = Qo4 ] V
LUt ® — Gz #1 —Mx —~) =0
o™ — b /o O q
dx (dx — 3) =0 .\A__‘._ﬂ_.é_ﬁ

o
G
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2 X=0 0f o =3
Check ¢ 55 — | AR
T RHs: ) RHS ¢ \N\WT_\ = 2
p_m OLN K = w| only . ,\\ .
AN

(4)
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(c) Given: log,x =y and 2¥*' 4 x = 12, solve simultaneously for x and y.

/Mleap: oy
29 Loaclpanc 12 - 27" =2 ..
. 4 + / [ ee o e |
0 =@) 2% =13 —2¢ g
29 g 5d gt = 2
At 1+ g) = 2
: .

27 = 4 S,

29 = 2% coy=2

- ..Ikllnl

Subst bacl into DJ
2l =x

£ X = byer e
o - o
M m..uh.?w 7oN 7 \b... bv M
N A N
] w [}
m (&)
5 5
; (5)7
& e
o o
D k5
kS =
(@) (@)
< <
a a
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Question 2

(@) 1. Usingfirst principles, find f'(x)if f(x) = x? — 3x

Fllx) = lim  £lxth) — Flc) )
/20 A | F i Ea
= I \N h)Z—3( .CNI \ Nﬁ_\%_ )
/ a+ L — x4+ h X —OX
L 2
\\_3
? 7 _ v ; ;
=dm, X +2xhrh* 3x-3h -x*+3x
h= O Iy
him  Axch +h% 34 (=1} for svcomeet
. 10 [T oNn .
X. 2 0 \J ; =
S Jon
S _ 73 3
pe = /m hY [oc + h-3) x
N - _
S h20 h i S
S . V4 S
? / n Rcum. Fh— .m.v = bum —y &
o —_— =
> )
S h=( Ok
S m
S 2. Determine the mncmc%: of the tangent to the graph of f at the point where f'(x) = -1.
© 3_ \ \_k_____.t m
@© v ©
= Rox-3 =~ %\03 of \Jsﬂ W
2 . T _\ =
S oo =1 y X)) = - \Rx; 8
So £0) = 17-30) Ty = - l?\;
\:_T:Z o
= =2

Point N_‘._. \\mv

(4)
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(b) Determine mw if y =V4x3 + 2vx Iw (leave your answer with positive mxﬁo:w:ﬁmu___ &)
/e o s
w\ mwli I\WI u. \ \.‘.\H_ L Rw _
CMNRN% D _ 9 ,\_.\
v?hl — .\N.l A \_.-___ .RM_
e ) . 1 P ) — _ .x _
L oy = AT = F L V'
=
of o
7 / . —
\lru i 2 .
= Jac® £ o=+ x> () i# ans
B M\:\\ an Ve
\.:\M \_.»...,.w..u V
wE
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Question 3
(@) Given: T, =2'""
1. Write down the first TWO terms of the sequence. Jab)

. == o \_‘_.:.. - v

q\.\\ = .b _ e ..b = \ | d _.m. L ‘N.r

: Y R

(2)
2. Determine S, of the sequence. (Leave your answer as a fraction)
- gt
\r.w = ﬁ\\ .
4 ok
.\M\. = K / el
4
. de o wl g ok
= 5
i V/
I
(2
20
b) Determine Maw+mv
k=-1
k=—11: 3(z1) +2 =—| )

L

e= 0 . NNOw a3 =9 l\::
k= . 3() +a =5

Downloaded from eduresourceza.com

i =¥ #=F EH P g =-—1
y d=3
; .,\\r_ ] C\\.\‘_
M.wlmwm\ - N..%.N\N\]Q + _b\\wwuw n = smmu.lﬁ.l.;.* = 2
=/ \Tv
2 G
s
(4)
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(c) The first three patterns formed by the arrangement of toothpicks are shown below:

VAN
VANERVAVAN
VANRYAVANVAVAVAN

Pattern 1 Pattern 2 Pattern 3
3 9 T
1. How many toothpicks will the fourth pattern have?
_ /A
mw n\..u v (1)

= 2. Determine the n®"* term of the sequence. c
o o
o 3: 94N8 ; 30 .,m O
© “ F i ©
N N & \\/ / N
m ) % [ 2 . m
> \/ N S
m 3 3 | m
= : g _ 2 2 = =
) 2 \ g d]
- a=-3\ 2 b=6— 7 C =0 v c
° \ Z / °
e 0= a2 ce
] ]
ge! ke
S 5
o 3 2 o
m HW = mw n+ 2 m
§ “ s

(47

3. How many toothpicks will be needed to form the 15t pattern?
B AT B
LN\\M., = 9 \\Uv + 2 \MUV
_ f
[14]
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Question 4

3%—3
x—1

(a) The equations of the graphs of g(x) =

3 1
= ———+4 3 are given.
x-1 g

1. Show that g(x) is an asymptote of :Cﬁm:a state whether it is the vertical or horizontal

m&\EmSH rwmum ) r\s\_x ack
1) = 25723 P
v

|

\
sogla) = 3 0 the haczontal asympiote of h(x)

Downloaded from eduresourceza.com

(2)
2.  Write down the domain and range of h(x). )
VL
Domawn ¢ X E ﬁ X &w ! -
Kange : (e R ;L S
nge © Y Y F3 @)
)
3. Sketch the graph of h(x). Show clearly all intercepts with the axes, the asymptotesand ~ ©
two points on each arm of the graph. w
%)
y Working space m
%Sm s et x=0 2
BV e Lt -
(o, o
£3 i) 2
©
Kink. et Y ) o
- S
g = ult..m.u + 3 o
X | o
W = rW Nﬁﬂ = J
3¢ =6
=2 (a;0)
Choosefoer ¥ —2
=3 (4)

\I .m\_.ctv
Choose ox =4

fegrE =t

s " ly2)
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(b) The graph shows the function g(x) = —x + 3
and h(x) = b*. The two functions intersect at
A(1; 2).

1. Determine the value of b. \E
Subst D».Q into h(x) .
I
L. 2=b
b=2 /P

—

g
3
(2) P
h

m 2. Ifthe point A(1; 2) lies on h, determine the new coordinates, A’, when h is reflected m
Q about the liney = x. o
m A f K oy v \ \ A N
S L ) MY
= S
m 3.  Write down the inverse function of h(x) in the form h™'(x) = ........ 2
— Y :.45_; m
S . . , ,_.\ / N ﬂ Giv] . - :
m \Q verse \q Numv ¢ £ = N ; ,\\5 S__E 2 N,_Q m N YL \3:%
’ _ e et N
5 Ly=lg oc 1A () = log, x @5
— = T < =
M 4. On the graph above, sketch h~* labelling any intercepts with the axes as well as point A’. D
@ kS
2 3L
M c
m 5. Use the graphs above to determine the values of x for which —2*.x + 6.2** < 0. M
)

llNU.GR. *@MR..WMIU.«A Q
L a¢ N
_\mk \.:H + 6 mw&ﬁ <0
9% (o +3) < O
,..MJ\. Qﬁ V ».Wqﬂ\m \m“.\\n.ﬁ..m.x .\”wn.,..xu ..N.\huh_i n&\.;_q wv

£

(3)
[19]

Total for Section A: 75
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SECTION B

Question 5

(a) Alice starts saving for retirement and pays R800 into a savings account at the end of each
month. After she makes her last payment she has R884 942,47 in her retirement fund. She
receives an interest rate of 6,5% per annum compounded monthly.

1. Determine the number of payments that she made.

Downloaded from eduresourceza.com

"' _:;_..
e
@ = R900 985 952,47 = 00 [ (1 + i N
- W Qm,
\._.\ = %ka QQMMQ,& ,\
. 0,065 —" 4 E_:w
_ 7 N wﬁ.v
3.!.. “ Q-Q.Q\\..\..- ...N\DNJ
m
o/ 6,99 \u_ o= -
i oﬁv o
i i S
()
= qm\umu \bi%&ﬁ.%xﬂlm m
O
\5\3 e 196 B 5 SR 20/ Ol
7RIS — A
S
2. Convert the nominal interest rate to an mmmmnzcm interest rate. M
" P..S: " FL ) e
\ i NW.H\N\ v \\3 m\ ..m
y o V.0,06! bv e
i g \ = hmh\.. \\ T T |dM
3 M1
g = {opp0 )] — J W
legg = 0,06677- - a
EH \ 7
: . Vg ©
o m\\\w rale 1) 9_ .M \e pPo (2)
7 7
(b) Thandi took a mortgage loan of R 850 000 to buy a house and was required to pay equal
monthly instalments for 30 years. She was charged interest at 8% p.a, compounded
monthly. m( V)
1. Show that her monthly instalment was R 6237. r\
_S\ e, Y
950 000 =X R\\ \\ t m._ kw N..\ = \mm...cﬁ_ oo
0,08 p (= mb.lm.w
. ._N\ 'z
: 3L = \m 6237 n = 30 XI1Z
p i s B
(3)
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2. Calculate the outstanding balance on her loan at the end of the first year (Round off your

answer to the nearest rand). . B ,
0k wuomng / yalue witl—

J
06 = F - ﬁ.vmzzmbﬁ\ \:_ \b wm\ Q%&G #o QO
) 12 v Q% (a |.W .
= %DQ%Q\—._ mva —_— GNNWQ\N\___‘ MwylsﬁN \.N\i&(& ..w\.hl\\% *wal\m
., m.w_lm./h% o C%
12 Iz
= 920549 ,5%08 — K 150, 15557 - K 512899 s¢
v
= %%%M%mﬁﬁwwe v
K Fy2 %%@ r\*c nearest rand)
(3)

3. Hence, or otherwise, calculate how much of the R 74 844 that she paid during the first
year, was taken by the finance company as payment towards the interest it charged.

Loan amount reduced by K 850000 — R 842 §79

= fag S

But she hao paid 6237x12 =Ty Bpl m Lhe 150 gear

\:éhmm 35&«\ favardn iterest ¢ ha W\mwa\
\ m 1v
T Syl — Nef

- Rermzy /&

Downloaded from eduresourceza.com
Downloaded from eduresourceza.com

(3)
[15]
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Question 6

(a) The sum to infinity of a geometric sequence is 4 times the common ratio and the first
term is three times the common ratio.
Find the second term.

h..r\ulQO =2 k,\..“\\_ Q\R& vN‘\ = Q = .HW\\.\
Qa

j =¥ !

L5
: L
Subst @ nfo (1) | g
¢ ;\Q%T
" .w.ﬁ = Uy \3
—\
| — |/~
w ] o | Rs e n.u.
N o Sy = hrli-r) ,\\,3 N
N £ . ] N
Y Cor i+ 3O S
5 S - S
m H NS 1T =) 2
= rlgr—1)=0 LT - 3(h) o3
2 Cav | - 7
- E/AF ) =3 =
5 “\XO of r= 7% ol T2 7 5
“ zZ 3 \ © ;.m
5 8
S ©
w o
E =
S 2
a a)

Aug 2022
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(b) Determine the smallest value of n for which mﬂ WETH >9,
k=1 m_a J 0 i % /o)
k=5 Mw (: ‘V = mr _\ET
)
k=32 MM\\%S = | o Ceometue serpn with
k=y . Gl2°) = 2 Q=i g 5,59
sm(54" )
p - n Y4 ¢
oy (@ = > /
& =i
s 27— > 3¢
L 377
27 = 32
2° = gy > 37

O b fmo m

wol be aololed! 1o give a &im > .
v

Ve

Downloaded from eduresourceza.com
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(c) Refer to the figure (not drawn to scale):

Downloaded from eduresourceza.com

The lengths of the sides of a triangle are such that

they form a geometric sequence. e
The longest side has a length of 9 cm.

The other two sides are of length @ cm and b cm
with a > b.

e 9 cm

g

q‘i v\ &
me?&bn@. D« h , a i

bhen = 9 /M /)

1. Show that a® = 9p

T — Vv (
[
. B° = T 2)e
o
Q
@©
2. Given that the perimeter of the triangle is 19 cm, determine the length of the shortest side.g)
&)
_ Vi
fosineder = @ + b4 9 = /9 - o
>
s . a Z . e
Oubst b = g ipto (1) | o
. [0V ) £
o 3. + a g Aw _ \T\w \_5 7 i 2
— ri _..\

9 M
-
i a” @
A+ g =10 2
, " =
Qo +a* = 0 4 m

. v

a’+ 9a = 90 =0 0

(a+15)(a—6) =0 /"

LaNLIs R a=¢

L. Sholeat- sitle = mv

7

_ —V

g Nu = Q - = m\t x__x:
7

o

(5)

[16]

Aug 2022



ST ANNE’

S DIOCESAN COLLLEGE — MATHEMATICS — PAPER 1

Question 7

(a) Giv

Page 17 of 26

en:  f(x) = —x3+3x%+9x + 5= —(x+a)’(x — 5) and f has a stationary point on the

x-axis at (—1; 0).
¥

=
g 3
< 1. Write down the value of a. o
N ,\ i S
o = | (03
3 S
m 2. Determine the coordinates of the other stationary point of f(x). 2
— - . m ()]
5 ebstabpt: £2)= 07, =
(0D} e—— & 73 r\\: m
= -Ix?+ bx +9=0 P
o o
i X°—922-3 =0 | =
M -, muh_.__.uu m
% Nﬁ.ﬂ\ \..wvm,umx\av =0 \_3 m
= 5 g, o
. ) * & Y - ( Ml . —
S =3 0 obarstarpt o £(3) = =3"r3(3) r1l3)+5c
o =
D & « - E 2 — = o
i \.ﬂ.g&w\n _ i (45
v
3. Write down the value(s) of x for which f(x).f"(x) >0

\w:__:m_a\ wmblection v el X =1 y

N

,R\A?\_.Um %r\\ s XLPF5

(3)
4, For which <m_:mﬁmm\9n k will f(x) + k have 2 real roots?
f=—23 ok IF Ik ..n—\Q

(2)
PLEASE TURN OVER
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(b) Given: f(x) = ax3+ bx? +

cx with f’ ﬁ|v =

1. Use this information to draw a rough sketch of y = f(x).

r

Y

i

Page 18 of 26

f'(5) =0 and f(x) decreasing m:.r% <x<5

S

o

Q

]

N

Q

2

S

o

s (3)

S

©S 2. Determine the value(s) of x for which:

m 21 flx)>0

3 X Alm\% ad & > O

© P v

@© v

o (2)

c

M 2.2 f(x) is concave upwards

0 _ 3, A
illecton pt' X =~5 15 = 7

(i) 2

x VE

Aug 2022

(2)
[17]
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Question 8

(a) Given the following Venn Diagram:

. £
S 1. Whatis thevalue of x if P(AUB) = 0,97 9
< _ h A p
5 x = oL S
o )
= o
S
o (13
o O
S5 2. Whatisthe value of x if Aand B are mutually exclusive? =
d ]
© x = o/" 3
S :
= (1)}=
w lge~ 9
S 3. Calculate the value(s) of x if A and B are independent. /¥ L
S v 2 _ S
= ihclependonl <. \,\ 2] \wv = f \\\uv X P \%v |m
= ’ A =
8 5 (o24%) x (0,3+X) = XL /. g
0.06 +0 63 +4X% = .
7 7 B “___;d
T 6 4 50a +lox® =10 ¢
- e ’ - HY
100X “— 50x. +6 = 0O i \
2 = %
gox*—Afx + =0
(tox — 3)[5x — [) =0
2 I
eﬂ;. = - \..«Q A.u\N .“N - rh.\Q, , )
1T
R o - - 5 oyl
e W= 5 OF K = ﬁ.ﬁ_w V
(4)
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(b) The probability that it will be a sunny day is 0,8.
On sunny days, the probability that Lawrence will by an ice cream is 0,7.
Given that it is not a sunny day, the probability that he buys an ice cream is 0,25.

1. Draw a tree diagram representing the scenario above.

0,7 T

~—~
S

2. Determine the probability that on any given day, Lawrence will buy an ice cream.
(Give your answer correct to two decimal places.)

m
P (B Jeecreem) = P(50T) or (\mxﬂs )
v \ & \w, _\3
= \ﬁ_ § x07) -+ \S 2 X 0,95)
= 0 y rmrm_ 5 Dﬁ___ 05

Pl

2 G868 S
—

e
(@]
o
S
()
[&]
-
>
(@]
)]
()]
} -
-}
©
()
c
(@]
} -
(S
©
()
©
(]
(@]
[
=
(@]
)

Downloaded from eduresourceza.com

(3)

[11]
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Question 9

A company manufactures metal tortoises to decorate one of their products. The tortoise is made
up of a large semi-circle with a radius R, and the three smaller semicircles with a radius r.
The values of R and r may vary, but R + r = 300 mm.

Downloaded from eduresourceza.com

VRNV

(a) Show that the area of the figure (in mm?) is given by:

A = 2mR%* — 900%R + 135 0007

,\Awme =

lwge. Semucutle + 3 stcdl senucedes K +1r =300 #8

U
— MMP _m..qﬁhm

v

v 4 3 \.Wuw«w\mv .\;R:rﬁ = 300 — \\N

= FTL + 3Tr>. O

o

eza.com

~
“

a v Z
L \m_ = M.\l\dlhw 4 _Ww. ﬁ\\wﬁmui x\wv _\\.3
= tmw TR = + w,w: \¢o©@© —600FL + huv

=4 TR? + 1350007 = 900TR + T TTR*

= 9QITR* — QOO TR + 135000

e
P

ownlo%tdech from eduresour

%

(b) Determine the value of Rif 4, the mﬂmw of the tortoise, is at a minimum.

C \.\u»_ /' ( _Q:E

,_.\w?‘ Min Orea ) nu.mh - Q,x /A

T

s TR 900 = O

4R — 900 =0

_ 700
& apm |
- \\m
L = 225mmv (3)

Aug 2022
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Question 10

The diagram shows the area bound by a parabola and a horizontal line.

sEssszaxs ssmwana sxmms

h

Let b be the horizontal base of the area and h the height ie: h is ﬁrm vertical distance from the
turning point to the base. The area 4 is given by the formula 4 = 2 _w::

Wrm equation of the curve below is y = 4x — x2, Determine the m:,mm of the shaded region for
©@ach of the following:

ot
<

Downloaded from eduresourcgza.

Y =l ~x* amls . O = for-x*
el
LD x="3=2 o=Xly-x) ,p
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(b) y |

& X

mle i)
gue
Q\N\ m\ = _l.\.w n_ < = N\._H\ = \\K 2
||.||$|I|.

x*—lpx P33 =0

m , ) _ D
3 \H\Lv\ﬂh -1) =0 Im
e - A c.
n_Z.v N=23 R A= \ ‘ m
[¢D)
(&)
[ o ‘ C
3 4 s @a“ﬂ wnsh D,anﬁx =2u? N y IW
o
(2} # X % _\ w
= anel height =4 —3 = lu =
> - .
© o g
@ ‘. \?5 wrsthaoled =
S P m
= - Z(2)() o
g =
5 _ oy
= = ou . =
© 3 ‘ :
° = Awen shaded = ihole srect — upspastod area
- 2
—_
: =42 -k =
O 2 :
J

2 ch
= T \.\NN_\NQ% nwh,_m.kup

(5)
[9]

Total for Section B: 75
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(b) Y

Page 23 of 26
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Question 10

The diagram shows the area bound by a parabola and a horizontal line.

Let b be the horizontal base of the area and h the height ie: h is the vertical distance from the

%@E:m point to the base. The area 4 is given by the formula 4 = m?: ;

m:m equation of the curves below is y = 4x — x2. Determine the area of the shaded region for
gach of the following:

N

Lok
=

Page 22 of 26
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Question 9

A company manufactures metal tortoises to decorate one of their products. The tortoise is made

up of a large semi-circle with a radius R, and the three smaller semicircles with aradiusr.
The values of R and r may vary, but R +r = 300 mm.

VN

(a) Show that the area of the figure (in mm?) is given by:

A = 27R? — 9007R + 135 0007

Downloaded from eduresourceza.com
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(4)

(b) Determine the value of R if 4, the area of the tortoise, is at a minimum.

(3)
[7]
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(b) The probability that it will be a sunny day is 0,8.
On sunny days, the probability that Lawrence will by an ice cream is 0,7.
Given that it is not a sunny day, the probability that he buys an ice cream is 0,25.

1. Draw a tree diagram representing the scenario above.

(2)

2. Determine the probability that on any given day, Lawrence will buy an ice cream.
(Give your answer correct to two decimal places.)

S
o
<

©

Downloaded from eduresourceza.com
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Question 8

(a) Given the following Venn Diagram:

Page 19 of 26

Downloaded from eduresourceza.com
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&
o
1.  Whatis the value of x if P(AUB) = 0,9 ? Q
N
)
=P
S
L2
o
2. What is the value of x if A and B are mutually exclusive? .w
)
£
o
(15
)
3. Calculate the value(s) of x if A and B are independent. .m
)
I=
=
@)
a
(4)
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Page 18 of 26

3

(b) Given: f(x)= ax®+ bx*+cx with W@J = f'(5) = 0 and f(x) decreasing for — < x <5

Downloaded from eduresourceza.com

1. Use this information to draw a rough sketch of y = f(x).

Lr%

Y

2. Determine the value(s) of x for which:

21 f'(x) >0

(3)

-~
[y}
—

2.2 f(x) is concave upwards

Downloaded from eduresourceza.com

(2)
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Question 7

Page 17 of 26

(@) Given: f(x) =-x3+3x*+9x+5=—(x + a)%(x — 5) and f has a stationary point on the

x-axis at (—1;0).
¥

1. Write down the value of a.

~
[y
—

2. Determine the coordinates of the other stationary point of f(x).

Downloaded from eduresourceza.com
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(4)
3. Write down the value(s) of x for which F). ) >0

(3)
4. For which value(s) of k will f(x) 4+ k have 2 real roots?

(2)

Aug 2022
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(c) Refer to the figure (not drawn to scale):
b cm

The lengths of the sides of a triangle are such that
they form a geometric sequence.

The longest side has a length of 9 cm.

The other two sides are of length @ cm and b cm

with a > b.
9 cm

ac

1. Show that a? = 9b

£ @
3) o)
o Q
m 2. Given that the perimeter of the triangle is 19 cm, determine the length of the shortest mamm
: e
o S
%) o
) %)
= )
S et
o S
c E
5 £
= )
= .
o S
) §e)
§e) )
: 2
: )
o =
a Q
0

(5)

[16]
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n
(b) Determine the smallest value of n for EEnF > wﬁNuTH >9.
k=1

Page 15 of 26
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Question 6

(a) The sum to infinity of a geometric sequence is 4 times the common ratio and the first
term is three times the common ratio.
Find the second term.

Downloaded from eduresourceza.com
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2. Calculate the outstanding balance on her loan at the end of the first year (Round off your
answer to the nearest rand).

(3)

3. Hence, or otherwise, calculate how much of the R 74 844 that she paid during the first
year, was taken by the finance company as payment towards the interest it charged.

Downloaded from eduresourceza.com
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(3)

[15]
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SECTION B

Question 5

(a) Alice starts saving for retirement and pays R800 into a savings account at the end of each
month. After she makes her last payment she has R884 942,47 in her retirement fund. She
receives an interest rate of 6,5% per annum compounded monthly.

1. Determine the number of payments that she made. _

(4

2. Convert the nominal interest rate to an effective interest rate.

Downloaded from eduresourceza.com
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(2)
(b) Thandi took a mortgage loan of R 850 000 to buy a house and was required to pay equal
monthly instalments for 30 years. She was charged interest at 8% p.a, compounded
monthly.
1. Show that her monthly instalment was R 6237.
(3)
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(b) The graph shows the function g(x) = —x + 3
and h(x) = b*. The two functions intersect at
A(1; 2).

1. Determine the value of b.

2 AW L
h

X
E S
w 2. Ifthe point A(1; 2) lies on h, determine the new coordinates, A’, when h is reflected M
m about the line y = x. N
S S
s ()3
2 7
® 3. Write down the inverse function of h(x) in the form h™(x) = ........ L
3 =
: :
S
5 E
4 2
S ( um
§e)
‘2 4 Onthe graph above, sketch ™! labelling any intercepts with the axes as well as point A’ w
o °
—= c
S (3) =
3 o)
0O 5. Use the graphs above to determine the values of x for which —2*. x +6.2%1 = [, =
(3)
[19]

Total for Section A: 75
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Question 4

3x-3
x—1

(a) The equations of the graphs of g(x) = and h(x) = Iwwlu + 3 are given.

1. Show that g(x) is an asymptote of h(x) and state whether it is the vertical or horizontal
asymptote.

(2)
2. Write down the domain and range of h(x).

S
S 5
t o
S )
8 O
S5 3. Sketchthe graph of h(x). Show clearly all intercepts with the axes, the asymptotes and ht
o two points on each arm of the graph. a
2 2
S y Working space =
o : {E o " p -G .w
o " A SR bl )
= ; B
S it tbl b S
,..m fnroreese i 2L I i e =
@ _. o - D
o : - [,
] i e} e .m
o | Aeebend . o
c j Voo N —_—

s e el =
M " B L . =
0 i s 12345878 m

(4)
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(c) The first three patterns formed by the arrangement of toothpicks are shown below:

VAN
VANNERYAVAN
VANRYVAVANVAVAVAN

Pattern 1 Pattern 2 Pattern 3

1.  How many toothpicks will the fourth pattern have?

(1)

2. Determine the nt* term of the sequence.

Downloaded from eduresourceza.com
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(4)

3. How many toothpicks will be needed to form the 15t pattern?

(1)

[14]
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Question 3

(a) Given:

Downloaded from eduresourceza.com

1. Write down the first TWO terms of the sequence.

T g0

n

Page 8 of 26

(2)

2. Determine S, of the sequence. (Leave your answer as a fraction)

oo
S
e

20
b) Determine Mﬁww+wv

k=-1

Downloaded from edur&Sourceza.com
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(b) Determine

dy

dx

if y=+v4x3+ 2v/x — m (leave your answer with positive exponents)

~—
o
et

Downloaded from eduresourceza.com
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Question 2

(a) 1. Using first principles, find f'(x)if f(x) = x* — 3x

2. Determine the equation of the tangent to the graph of f at the point where f'(x) = —1.

Downloaded from eduresourceza.com
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(c) Given: log,x =y and 2¥*' 4+ x = 12, solve simultaneously for x and y.

Page 5 of 26

(5)

Downloaded from eduresourceza.com
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+vV17+4m?

7. The roots of a quadratic equation are J| where m # 0.

Explain why this equation will have real roots for all m € R where m # 0.

Page 4 of 26

(2)
(b) Given f(x) =+v2x+1
1. Give the domain of f(x)

=

o

O

©

(1D

o

2. Ifg(x) =2x—1,solve for f(x) = g(x) w
S

-

e

o

£

o

.

=

©

o

2

o)

a

(4)
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4, (x—-5)2%<x-5

Page 3 of 26

(4)

6. (3*+9)(2*=27) =0

(2)
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SECTION A
Question 1
(a) Solve for x and show ALL relevant working:

1. 2x*—-17x=0

Page 2 of 26

(2)

2. 3x*+10x—4=0 (correctto 1 decimal place)

3, §2F= @TN

Downloaded fr&m eduresourceza.com
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TRIALS EXAMINATION - 2022

GRADE 12

MATHEMATICS - PAPER 1

Time: 3 hours Exam no. 150 marks

NAME:

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

This question paper consists of 26 pages. Please check that your question paper is complete.
Read the questions carefully.
Answer all the questions.

You may use an approved non-programmable and non-graphical calculator unless
otherwise stated. Ensure 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 necessarily be awarded full marks.

Diagrams are not necessarily drawn to scale.
[f necessary, round off answers to ONE decimal place, unless otherwise stated.
Itis in your own interest to write legibly and to present your work neatly.

Three blank pages (Pages 24 to 26) are included at the end of the paper.
[f you run out of space for a question, use these pages.
Clearly indicate the question number of your answer should you use this extra space.

For official use only.
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