


SECTION A
QUESTION 1

Given AABC with A and B on the x-axis as shown, and C (=5 3

Determine M, the mid-point of AC.
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(c)

/CL
=f=& . 30
2 2- ¥ 7
(2)
iy
Yy
(d) If B is the centre of the circle which passes through the paints A and C
(1) Write down the equation of this circle in the form (x — a)? + (v = b)?> =r
v
(xx+r )™ + ﬂ" = Ws\" (3)
(2) What relationship will BM have with AC? Give a reason for your answer
d v
& Bm 1 AC (mid - P!: chord thm )
X
4 (2)
(4;0)
(e) If BM is extended to meet the point D, (x; y), such that ABCD is a parallelogram
(1) Determine the coordinates of D, showing all relevant working and giving reason(s).
(a) Determine the length of BC ge=l = i and i 3_:9 5 !d4g5§ £ F;[
2 'Y
Be™ = (-s+\ Y + (3-oO* o @ 3
(-s+ 3-0) \)W;:d:ﬁ
= 29 = ry
2 =L = =] y 3 = 7.
(=%
Bc =5 v ~ = O
.
@ p (o0;3) v (3)
(b) (1)  Calculate the size of ABC.
3-0
mBC = s (2) ABCD is also one of the quadrilaterals listed below. Highlight/ circle the correct answer
3 - and give a reason for your choice
® — Vil
- A -~ - 31 o (tan) 2
- tan ABC = L. _Key L= 36;9' Rectangle Kite ,/ Square Cyclic Quadrilateral
A - ca (must be
ABC = 143 v cotuse ) (3) _
N | an fnak i 7
(2)  Hence, or otherwise, determine the area of AABC Pcu‘m wd dJQ.@‘M t biseck @ 40" v (2)
1 - A .
firea = 3 (BC xAB) s ARC oc A== loass xWt
Z 3 (5 xe)simiway % = £ (sx3) v" 2* [20]
= 3.9 uynits " akial F IS wiks® S

@ | -
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the value of sin 8 ,without the use of a calculator.

QUESTION 2
. . Downloaded from edslresfmﬁ%gza%mﬁ“m“ determine
Al (Cempiee: = _Sael = N o a. (ol = Sie0 = < 3c0 UK - 8 lies 1 Q3 or Al
\ cotreck ¥ 3 .=
or = a_COSEG' -1 (wohhere S::\ ﬁa\ﬁ\‘i ;)e
2 B ws 2B = % :.g
or =_| - asm'C \ (1) ' 1)  formuakc
4R € dbl L sin
= &SN =y o
) o 2
(b) (1)  Provethat ﬂ:tang, T - = 2sn°B
cos26 +1 5
= =2sn* 5
Lies = Swnag
= o O &
Cosag+1i 5 = s\ 5
E - 2}
= : - Smp=- '3 v
= ASING.cos O ¢ Change ot . Y N
2 cosee -1 +1 = Bub , 180’2 =360, .. snp=-"/3 4 v (3)
G cos(—8).sin{6 —180°) Cost
= : d Simplify: S A -
= asne. OSC = 2 (d) plify sin(90° — @).cos(360+8).tané Tie tane snO
2C0s?E .
‘ %og@b G = wse. (- sn (1gs-6)) m_ o
=  ~ e
= sing o/ = +tan @ = PHS Cose . cos e, tan
cosSG e
{3) = —“sSno cosS & = —1 /
sin26 CoS® S\
(2) For which values of 8 is ———— undefined if 8 € [—180°; 180°]. (3)
cos28 +1
_ e 1 &) (1) Show that cos(A + 45°) = cos45°(cosA — sinA).
tes ae+t <O thg}) tane * ﬂSqubokeS Vsl e i ¥ o
e 1 T cosh.cosysS — smhAsimus v (Bub swmus = cosyS Co-Co Rule ).
cos 28 =-—| ¢= 96 v+ k. 120 ,kez . :
= cosh.coSKS —swmA.cos4S

. &= -90 c|o Y

éf;é e e B

Qcos e-1+\ =0

5.~ o

=180 +k.360 LkeZ

[« ¥
= 96 +k.1ec ,keZz V

oy
cos4S (cos A - smh ). (3)

\c==fo'+k.r60‘

(2) Hence, determine the general solution of cosA — sinA = V2. ‘
[E

@= -96 ;90 % cos’s =0 ) .&z4073)
) - cos®=O cosA-smA = Jo ) ike
(3)  Hence, solvefor 8 if 122 _—_3 and 6 € [~180% 180°]. (T Vitink. & i
\é N 0528 +1 fomm (Y cos A —smd = cos (A+HS D Lo COS HS = U3
‘F%E tane = —a el ideo- Cos #S° \ Er)
ka = 63,4 ‘/,.n. <« cos (AYYS \= cos s .92 )
@@= 116,6"+ k.1B0", ke coscavi) = H.% =1 Vaon P
prus = o + k360  keZ "
= —63 4" or We6 @ () A = -4%5 +x360 ,keZ v
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QUESTION 3

[y QUESTION 4
A circl with centre B (4 4 Downloaded-from eduresourceza.com y
et (4;4) has a tangent AC at (a) Complete the following: (1) Opposite angles of a cyclic quadrilateral are ﬁggﬁj‘uem@nt&?’ 1) v
point A. B Z o t
The equation of the tangent is (2) Inany AABC: cosA= ‘D2 +c —a or _a -p- Cz ¥ 4
¥y —x=-2,andC lies on the y-axis. U % abe —abcC
Y= x-a X c W=0 4 -2bc. cosh (1)

(b) ABCD is a cyclic quadrilateral with AD = 6cm, AB = 9¢m, BD = 12¢m and DC = Scm.

(a) What is the gradient of AC? Diagram NOT drawn to scale.

m=1 ./ '
(1)
1 -2
(b) Determine the equation /
of AB.
mAS = —1 (tan 1 rad) Wz
a3V y-w= -y (oe-u) o
Answer with reasons, if applicable:
W= =2 Futuy
J
& (1) Show that & = 104,5° ;
y=-cc+8 v s (3) Eoat cak A,
) In ABRBD : cos = 4% 47— 12 = —025 Y (obtuse L)
{c)  Show that A is the point (5; 3). aaxe) -
yexca o @ yr-=+e .. @ &
: £ = I80—35 522.. = 04 . LT .. Y
O+ ¢ x-a = —x+ ™ 8 L K
X 04,5 3
Qx. = 10 g & @
= & 8 @ (2) Determine the value of § \/_/g_ .
%) : B= 180" -104 .5 (opp Ls of cudic giiad )
OEIOK y = (aY-2 = 3 S A (5:3) (2) ! A g Lo g
4 = o8 2
{d)  Determine the equation of the circle centre B. ——" ?
e 3 Determine the value of 8
(I-u,jz'?' (3___“‘37-____ r2 /cc (3)
In ADBC: sn& = swmn 355
(e=%3Y" & (a-yuN>2r> s = 2 -
o 3 v
ol il [ .
SME& = Rswn ¥55 = o 64SH-...
_ 2 _ 2 = i S 5 3
(oc-1) +(3 ) =2 v (3) IR
(e) If the circle is reflected across the y-axis and the radius is tripled, write down the new circle equation, e
- & = 4o.2 \ (2)
(c4u) + (g-u)* =18 Wl : 0,3 -

Ell
()
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QUESTION 5

The following data consists of marks obtained in Mathematics by a group of learners in their Trial
examinations and in their Final examinations.

Trials % (x) |72 [65 |47 [85 [53 [37 [69 [36 |90 |74 | .
Finals % (y) |80 [71 |43 [87 |59 [43 |65 |40 |93 |79 | Labds  peints
(a)  Use the data supplied in the table to draw a scatter-plot in the space provided below. s (3)
5 '\o(‘-
wa] ; L s c‘z‘o‘”/g ------
: &
- R e e R T = - - -
804 S I— ‘ ; mm - c/
Il i I L
L e L T
| . i \ i
g L sl e atlao s (e2:8;66) L AU SRR NN S
E BOF = == s=mipmm mm mm g re s s T S mn timim g L L L e e e i e
£
T W mm e S
c
- 20 o
;o I
T35 ‘ : ‘ ! ‘ ‘ ;
o 10 20 30 a0 50 a0 70 €a a0 100 T

TaRALs ™MARRksS

(b) Calculate the correlation coefficient (to 3 decimal places) for the data above and then comment on the
strength of the relationship.
fLi= O) 931

/ v
[log

. .
\[ct‘a ':‘:.troﬁa__ ioosr‘h\ie, correlabicn

(e

(c) Find the equation for the line of best fitin the formy = ............
(round your variables off toc ONE decimal place).

d=3 1e5.. b=0,995%... #* 1,0 w2t
y= 35+ or ysx¥35 W
(2:G)= Ce2,9: 66)
—J 7

Page 8 af 22

(e)

y-intercept and the mean coordinate. Y-t = 3% z il s (6R,E EE (2)

Downloaded from ed ereggﬁfrﬁeécigi.sd%rﬁsfion line from (c) onto your sc.jtter plort._-Rfa‘rr:e‘n"lnberftg—shﬁomf th.e .

Thokile scored 55% overall in her Care Maths Trial exams, but was unable to write her Final
Maths Exams. Her teacher uses the above regression line to predict an appropriate mark for
Thobile to include in her Portfolio Assessment for her Final Maths Assessment.

Determine her Final Exam mark, showing all working.

:,c‘rSJS

y =
J

m ca
= (SS) +2 S "v/ gv/ =

= 585 v Final Exam Mark & 585/ 2

What is the name given to the process of predicting Thobile’s mark using the regression line.

7 (1)

'm{:crimio,t\'ov‘\ v
[12]

Total for Section A: 75 marks

Somejimes the quesiions gre complicgied and the answers gre simple — Dr Seus
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SECTION B
QUESTION 6

(a) A cumulative frequency graph is plotted below.

Down IOad ed frO m ed ﬁ)reggﬂlizﬁfgﬁo.r&edjmn sales assistants are listed below:

x X % x v S v s o .
R 10 000; R 14 500; R 9 500; R 15 000; R 12 000; R 13 800; R 12 250; R 14 000; R 12 500; R 13 000

(1) Use your calculator to determine:
a

0} the mean R\12 655 v (1)
a
(ii) the standard deviation 1=+ 53 2 v (1)
(2) What percentage of salaries are less than 1 standard deviation away from the mean?
(Lagss-1725 2 ; 1aess +1F252) P il
@
= (0939 B, ik 3&0)9_‘) v
. e
i s.d = 6/10 = 50“/. cF salaries v~ (3)
(3) In the month of September, the sales assistants are offered a bonus of either R500

added to their pay or 10% of their salary, added to their pay. Which option should they choose.
Show all necessary working.

Old meaw  R12 655 Mew trean RIRISS

2500 o?-‘rio\f‘-

io/. ophon New mears R13920,50

Overallll  ¥ne .

count
40
30 A
20 A
10 +
0 value
Use the graph to answer the following questions:
(1) determine the five number summary of this data and represent itin a
box and whisker diagram in the space provided below. (4)
no.n sfudy
+ r‘ﬂl"f‘- @q me.d Qs e
Ll
o (. Z. A8 16 v
3 * S iaz o ed
5 G e v/ ~aX [in
0 1 2 3 4 5 6 7 8 9 10

(2) describe the distribution of data.

o?’ﬁc\n voorks oukr better Cor avery one . (2)
RSOO option - RIO0OO 114]
l67. option -¥RIO 4SO

Lowsest so.\oxj = R9q S600

cven e lowest salay

—_— irs more with 107,
\/scrr\c kind of Qx?\&hc‘, T g '

. e . s stabs,
Skewed Yo ¥re ‘eft o Neaakwely skewed v’ (1) \/ baked «“p w
N =)
(3) what p\e/r/cg;tage of people scored at least a value of 57 ‘ \/.Cq,u
KO-15 = g5'pecple - 25 xl0 = 62657 or 3]
o Downloaded fromeduresourceza.com
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QUESTION 7

The following graphs are drawn below: f(x) =asinx and g(x) = cosbx

241¥

(1
Down Ioad ed fro m ed u reS& u r&ga%%z‘ing\my each mistake is mathematically INCORRECT.

The teacher has circled, in red, 3 non-related mistakes that lenny has made.
g
1. She has used the double L Rule mcorrecﬁj > should be U om$x.coss
< cant dioi sty as she cane | o ub an
QNS wer !.lfor o | v

L2,

1% you qre m”ﬁ‘_i?"j the LHs of awn ec%ua}-iow "03 2 , uyou

v
mg@i‘gp‘ndg e _Hhe pusioe Q&Hﬂe @mc‘:—io\ni hot e gé\,side(é.\s.(s)

f (2) lenny realised her answer was wrang when she looked at the graph and saw that the two graphs
intersected THREE times — not once and not at 90°! She asks you for some help. ©
-1 G Look at the given graphs and estimate the three x-values of the points of intersection of fand g.
Label them A, B and C on the graph on the previous page. / (1)
-2 A x= B: ~ - £ & .
30° = 180 *= 330
(a) Whyisa=2andb =§ for the given graph equations?
(3) Now algebraically solve the equation correctly for Jenny, for x € [0°; 360°].
The O\Mjgpkn'ude OF Cw 3 . a=2 \/ Round your answers to the nearest whole number where applicable.
J . 360" L HINT: fenny’s first working line, in BLUE, is correct!,
’ﬁ'\e, 513?.!1'\00 of 3 1S F0 b= 555 = & v (2) { i oA ’ )
S = 5
(b) Use the graph to solve g(360°) — £(90°). o m d3in cosa X
a. = -
2 2 Sin = = o
(-N)-() =-3 Vv (2) (axfoe) =cosz:
©xB or 22 SinZ o . cosy = cosh
(c) For what x-values in the interval [0°; 360°], will f(x). g(x) > 0? > 2. 25N Z -CoR8 o -l :':-;
e ®x D A= nix.cossx -cosh¥ =
0< x <360 : x 180" (Cgr 0%<180 or 186 &% <360 () U4 SV EX. cOS T 2 ©csS3 o)
) - cosk o (wsmix —1) =0
(d) The class was asked to solve asinx = cosbx for x € [0° 360°]. : 1A
. o cosETx =0 or SmEx = 1 Tlic
Jenny's answer is copied below.
PLEASE REFER TO THE COLOUR VERSION ON APPENDIX A - A SEPARATE SHEET OF PAPER. Bf 2 =90 +k 180 keZ | -keyl = b5 v
———————————————————————————————————————————————— 7 b
| | ‘ ' l s : . . .
| Working | 2sinx = cos-x E,v Working j Zsingx = | o= 180 +k.360 5 keZ @ FxX =y 5 + k.-3€0
| | —=
| = " k ;
: 1x:2xi~x + by 2 sinéxzé | - — & 4 K990
I - s _
| 1 aa: Sa =655+ k.20
| sin24 = 2sind.cosA X byz @ 2, | T :
I ‘ i } o = 331+ k.320
2sinx.cosy®  cos? vl k"
| + bycosix 2 = b . X ;|
I yo%s cg—v'—/x cBsix T - % T 4
I 2 2 I . ; [
| 1 Ky P o * -
I ! ' - : -+ o¢ = 29 3 180  or 331 \/ (6)
' ! AT r~
I ! s Solnix =902 |
b G __i _ Downl¥idéd%rath eduresourceza.com [l
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QUESTION 8

(a) In the diagram A, B and C are points on the circle with centre 0. DC is a tangent to the circle at B.
Use the diagram to prove the thearem which states that : ACD = ABC.

(b}  AEand EC are tangents to the
Downloaded from eduresQutgeza.eom
AB and BC are equal chords.
Chord AC is produced to F
such that EF // BC.

letA; = x

(1) The class had to find 5 other
angles that were equal in size
to x.
Indira found all 5 correct
angles but left out the
reasons.
Fill them in for her, in the
order that she wrote them

down. (5)
Angle
e 1 C1 =X tan — chord.  thma \/
D 2 Fi=x corresp Ls , EFliRc fy
g A, =x Ls opp = sides ti = crords subt = s [lsnsAﬂBC
= o on e g - ) 4 C,=x tan-cherd thm
n N 5 T e
Do me_e,’vmg%he_ arcle aobf C. (, ‘/ El_x ok LEEEF“E’C Tk
A A A
gIp : ACD = RBC x IF YOU NEED MGRE LINES FOR THE FOLLOWING QUESTIONS THE NEXT PAGE IS BLANK
) (2) Prove that ACDE is a cyclic quadrilateral.
Constr * Praw dlianerer FOC , and Jown FB. \) i i N
Az = E, (proved abouwe v ethe )
Ci ¥+C2z = 90 (+aq L r::.dﬁ \/" ¥ v =
. U - ACOE is cuclic (Conv Ls in sawe seq ﬂr Ls m sawe sRq =}(2J
By 4+ B8a =0 ( L qew-\i—c.wc\c\ V AU " b o J i N
- 3 3 ; (3) ProvethatAE=CF. _f1482 =Ci*Ca = 2  (proved obowc )
Bubk cp = B2 (Ls v same seq ) v’ T V4
B il = BE=EC  (sidesopp =Ls)
Lo Il - ” Py L v
and E\=F = C?roucd Y - ec=ck (sides opp = Ls) (2)
=i
A%D _ A (4) Prove that EDF is a tangent to the circle BCD at point D. ke ¥
= ABL A idec
- D1 = 85c (exr L ng Cﬂcﬂjc ayuud ACDE ) v v
B
A
Bi= 9oc (ext | of A ABC ) v
A A d
R oY Bl ~ X

EDF v a ’m%p\’q Yo arcle BCD ( Co;\c tan-chord "'@4)

18]
Downloaded from eduresourceza.com
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QUESTION 9

The Proportion- Intercept Theorem states that the line drawn parallel to one side

7

Downloaded from edu(r)es(%u rceza.com
a8

v

ratio

ofatrizngle _civides the other 2 sides yn the Same 1pmfbor%im(l)

(2) R,V and T are points on the given circle. W is a point on RV such that TW L RS.

RW produced meets the tangent at T at S. U is a point on the tangent such that UV L TS.

(i) Why is TWVU a cyclic quadrilateral?

Ex¥r L = 4o wnk O?P ke 'v/
(1)
(ii) Provethat%:%. s Need do prove BT jwuy F‘;’st
A A .
Wi = Th { Ls »n  came SE-S) v
A
:"'F. = ((fan - chord  thm ) 7
A A
\’A\f‘ = E_'
- BT Jlwu (CcrresP ls = \) v
RW = Tu (Prof: {nt Thm} BT WU )
WS us v’
(4)

Downtoaded fromeduresourceza.com
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;\Bs}\ MM and MZ. In A X

XYZ is an isosceles triangle with XY = XZ.
M is the mid-point of XY.
XY is a tangent to the circle at M.

(1) Prove that AXMN /// AXZM. You will need to construct.

and OO0 XZ M

[N ;( s  common i
@ My = %.\ (faw - chord  thw ) /Cb
@ Ni = Xmz (LSuMO;fUA) n
1”4
AxmN A XZm (ARAD) (3)
(2) Prove that XZ = 4XN.
X0 = depd = xN° /™M (corresp sides |11 Dg)
Xz Fh xm V ‘
x> = xnN def xn = o X2 = ap
Xz
T = e
o pA Ve
i
1‘3 = aOXN
(3)
Xz =92p g
=3 (axN)
= LXN

(c)
aded from eduresourceza;

Given circle, centre O, with points A, C, E
and B on the circumference. The straight
line BDOC is the diameter which is
perpendicular to chord ADE.

«— 3 =0

E
(1) WhyisA =90°? L ih a semi-—circte ¥ (1)
(2) Give a reasan why AABD///ACBA? AR @ L fem R¥ L +o
haiﬁotmmse thm . ' (1)
(3)  IFAB =+/20 units and DO = 3 units, prove that the radius of the circle is 5 units,
showing all relevant working.
2 5 d-&c; E
AR = BD.BC (L from wr | 4o hye. ).

for 8D be = -

20 = x.(@a(x=+3d)

20 = X (ax+6) A
20 T Ix*+ 63c

D = azx® £+ 6z —20

o = ~x° +3x —lIo

= (e+s)(x-2) (3)

x>’<—5 pr o = 2, / (17]

.. Radius Bo = 2+ 3 = Bunits

o
L4

Downloaded from eduresourceza.com
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QUESTION 10

b) The vase is going to sit on top of a cylindrical pillar.

Downloaded from eduresod EGezaiEERA of the cylindrical piliar is 6 283,20 cm? and its volume
is 31 416 cm?, find the ratio of its diameter to its height.

Useful Formulae: V=nr?h S5.A=2nr?+2mrh
10 cm
SA = 2TTr enly a
..'."".. W \/
. 2Trh = 6383 20 ...- (@
Teh = 31ule < - (@)
@ o @ T r"'h = 3 Li-ie ;dfc‘v (SIT.W
e . Gk v SR
anrh 6 9%3,2
“ G - = =
15 cm al
(a) A rectangular glass vase measures 15cm by 10 cm by 10 cm as shown in the picture above R R (= . @ v o
The vase is half full with water.
G =0 SNy h= 6as3 2
A solid, decorative glass marble, with a radius of 2 cm, is placed into the vase and drops to the bottom ’
=2 joo,000.. -
Useful Formulae: V=Ixbxh V= §m3 otalik i S ca (
.- diameker : inei = oo O 4)
S.A =2lb+ 2bh + 2bh S.4=4nr? ] (ush
; = 12 5 dbl racl). [10]
(1) Assuming that the marble sinks to the bottom, and stays there, calculate the amount —_—
by which the water level in the vase rises.
- s e .
Vol marble = ™3 T (2)° = 33)5cm wakesr dis?\nced b_‘j‘ 335 em
V/ 13 4)
Yo\ usaler displaced = 335 = 1sx10% h Qor ol of wakr = 15X10XS
338 = h (7 = 350 i’
o) \ 7 New Vol = 783,5um3
‘//'-—f“ 3R3S = l‘-‘;xmxh
z y h =: 5 2 cmm
. h = 0,dcm (é s’ S3-5 =02 (4)
(2) i

r'(SQn
Based on your calculation in (a), use Maths to determine the most number of marbles
you could drop into the vase without overflowing any water?
. 5 =
Bom Wt ;zg%,t % /0,2

m

25 marbles. " v

Power of not rounding off!!!

(2
5+ i—22 388 % 22 marbles (most accurate answer!) Yownloaded from)eduresourceza com
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Both answers accepted if Maths is correct.
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