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QUESTION 1
1.1 Solve for x:
1.1.1 x{x-1)=30 (3)
1.1.2 3x° -5x+1=0 (Correct to ONE decimal place) (4)
1.1.3 15x—4<9x° @
12 Salve simultaneously for x and y in the following set of equations:
x-y=3
¥ oxv-22"-7=0 (5)
1.3 Calculate the exact value of:
_Vﬁj 0205!
—_ (Show ALL calculations.) 3)
‘\IF] 029” — _Vﬁl 02{]0'.’
1.4 Simplify completely without the use of a calculator:
(1+v2x [ e @)
[22]
QUESTION 2
2.1 Tebogo and Marthew's teacher has asked that they use their own rule to construct a
sequence of numbers, starting with 5. The sequences that they have constructed are
given below,
Matthew's sequence: 529 8 1391 v
Tebogo's sequence: 5 ;125 ;3125;78125;1933125;...
Write down the #™ term (or the rule in terms of ) of;
2.1.1 Matthew's sequence 3
212 Tebogo's sequence (2)
2.2 Nomsa generates a sequence which is both arithmetic and geometric. The first term
is 1. She claims that there is only one such sequence. Is that correct? Show ALL
vour workings to justify vour answer. (5)
[10]
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QUESTION 3
99
Given: 2{31 -1
=0
31 ‘Write down the first THREE terms of the series. (88
32 Calculate the sum of the series. (4)
5]
QUESTION 4
The following sequence of numbers forms a quadratic sequence:
—3:-2:-3:-6:-11:...
4.1 The first differences of the above sequence also form a sequence. Determine an
expression for the general term of the first differences. (3)
4.2 Calculate the first difference between the 35% and 36" terms of the guadratic
sequence. (2)
4.3 Determine an expression for the " term of the quadratic sequence. (4
44 Explain why the sequence of numbers will never contain a positive term. (2)
[11]
QUESTION 5
Data regarding the growth of a certain tree has shown that the tree grows to a height of 150 cm
after one year. The data further reveals that during the next year, the height increases by 18 cm.
In each successive year, the height increases by g of the previous year's increase in height. The
table below is a summary of the growth of the tree up to the end of the fourth year.
First year | Second vear | Third yvear | Fourth year
H i
Theebelibt o] 150 168 184 198
Growth 2
rowth (cm) 18 16 14
9
5.1 Determine the increase in the height of the tree during the seventeenth vear. (2)
5.2 Calculate the height of the tree afier 10 years. &S]
33 Show that the tree will never reach a height of more than 312 cm. (3)
[8]
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QUESTION 6

Sketched below are the graphs of 7(x) =%x: and g(x)= ——-—1;1 &1
“ X

P and Q are the points of intersection of f and g.

sk e eyl gl s e e S e R e 2R

2
7 +
6.1 Show that the coordinates of P and Q are P(- 2 ; 2) and Q(1 ; -;—) respectively. 6)
6.2 An axis of symmetry of the graph of g is a straight line defined as y=mx+c,
where m > 0. Write down the equation of this straight line in the form » = A(x)=... 2)
6.3 Determine the equation of 47 in the form y=... )
fl Rl
6.4 Show algebraically that g(x) +g1 - l =g(-x).gx-1). (x#0orx=1) 3
XY [13]
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QUESTION 7
The graphs of f(x)=3cosx and g{x)=sin(x — 60°) are skelched below for x e[-180%;90°].
45
X
7.1 Write down the range of 7. (1)
1.2 If A(-97,37° ; - 0,38), write down the coordinates of B. [E))]
7.3 Write down the period of g(3x]. (2)
7.4 ‘Write down a value of x for which g(x) - f(x)is a maximum. (2)
(8]
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QUESTION 8
QUESTION 11
Sketched below is the graph of f(x)=—log. x.
P Given: f(x)=-%" -+ +8x-12
il
11.1 Calculate the x-intercepts of the graph of 7. (5)
-1
112 Calculate the coordinates of the mrning points of the graph of £ (5)
14 11.3 Sketch the graph of 7. showing clearly all the intercepts with the axes and turning
points. (3)
0 11.4 ‘Write down the x-coordinate of the point of inflection of f. (2)
11.5 Write down the coordinates of the turning points of A(x) = f(x)-3. (2}
il 17
a4
- QUESTION 12
a1 A tourist travels in a car over a mountainous pass during his trip. The height above sea level of
the car, after t minutes. is given as s(r) = 5° — 65¢° + 200t + 100 metres. The journey lasts
§ minutes.
i
12.1 How high is the car above sea level when it starts its journey on the mountainous
pass? (2)
122 Calculate the car's rate of change of height above sea level with respect to time,
8.1 Write down the domain of £ 48] 4 minutes after starting the journey on the mountainous pass. (3)
8.2 Write down the equation of £ in the formy = ... 4] 12.3 Interpret your answer to QUESTION 12.2. )
83 Write down the equation of the asymplote of 7~ () 12.4 How many minutes ai‘jte}' the journey has started will the rate of change of height with
respect to time be a minimum? 3)
8.4 Explain how, using the graph of £, vou would sketch the graphs of: !
8.4.1 g(x)=log, x 1)
8.4.2 Mx)=27-5 (3)
85 Use the graph of f to solve for x where log, x < 3. (3)
[10]
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athematics, s Geanbes 201 QUESTION 13
A steel manufacturer makes two kinds of products, product A and B, having parts that must be
s cut, assembled and finished. The manufacturer is aware that it can sell as many products as it
QUESTION 9 can produce.
9.1 A photocopier valued at R24 000 depreciates at a rate of 18% p.a. on the reducing- Let x and y be the number of units of product A and product B that are manufactured every day
balance method. After how many vears will its value be R15 0007 4 respectively.
Th straints that th fact f th ducts esented below and th
92 A car that costs R130 000 is advertised in the following way: No deposit necessary e Ao
and first payment due three months after date of purchase.' The interest rate quoted is &, ’
18% p.a. compounded monthly. al?
9.2.1 Caleulate the amount owing two months after the purchase date, which is jEE
one month before the first monthly payment is due. (3)
%22 Herschel bought this car on 1 March 2009 and made his first payment on
1 June 2009. Thereafier he made another 53 equal payments on the first 5
day of each month, -]
2
{a) Calculate his monthly repayments. 3) E_
bl
(b) Calculate the total of all Herschel's repayvments. () é
=
923 Hashim also bought a car for R130 000, e also took out a loan for -
R130 000, at an interest rate of 18% p.a. compounded monthly. He also E
made 34 equal payments. However, he started payments one month after E
the purchase of the car. Calculate the total of all Hashim's repayments. =z
)
924 Calculate the difference between Herschel's and Hashim's  total
repayments. (1)
[16]
QUESTION 10
10.1 Differentiate f(x) from first principles if f(x) = -2x"+3. (5 B
Number of units of product A
dv . > 1
10.2 Evaluate: ; ify=x ] (2) 13.1 Write down the constraints in terms of x and y that represent the above information. (7
I71

13.2 If product A vields a profit of R30 per item and product B vields R40 per item, write
down the equation indicating the daily profit in terms of x and y. (2)

13.3 Determine the number of units of product A and product B that the manufacturer
needs to produce in order to maximise his daily profit. A diagram is provided on

DIAGRAM SHEET 1, 2)

13.4 The manufacturer would like the maximum profit to be at {6 ; 2) for the profit
equation P = mx + ¢. Determine the values of m which will satisfy this condition 2)
[13]

TOTAL: 150
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s Consistent Accuracy will apply as a general rule.
date does a question twice and does not delete either. mark the FTRST attempt

ORMATION SHEET: MATHE

T s Ifacandidate does a guestion, crosses it out and does not re-do 11. mark the deleted attempt
—h+4/b" —dac R
x= A QUESTION 1
=f
4= P(1+ni) 4= P(l-ni) A=P(1-i) 4=P(+iy 111 xlx—1)=30 -
- 0 If implied as equation : No penzlny | v simplification
x* —x =3 |
L L nr+1) = . n i | (multiplving out
E—":f ZMT(F*]IJ1=:}-(30+U-‘*lld'] P=x=30=0 If there is no equals sign or the equation is not T pyiie
=l = = = = i = 0: No penalty .
(x=0)x=3)=0
o a - = Ifx = 6 is answer by inspection : 1/ 3 ¥ factors
H rel lm‘ _I y —lar<l] | x=6 or x 3 -
-r / -
i Bath comrect answers no calculation < |/ 3 v both answers
| (3)
s B
Pi.r[l—l]«l ] OR
i i
. L fxeh)— f(x) x(x—=1)=30 ¥ Sil]:l‘,}]‘lI?C‘&:iOﬂ
F(x)=lim 2 . (multiplying out
h—0) h x"—x=30 i
B brackets)
xT=—x=30=0
d=r, =x,)% = (3, =) 1)+ (—1)° —4(1)(—30)
i G s Y ) b (-3 , P
x= VENED (X ¥ substitution into
2(1) H
=t formula
y=mx-c Y=y =mx-x) = 1an (! B 1+4/121
=75
(x~af +(y-bf =¢7 1+11
== ¥ both answers fca)
x=6or x=-5 (3)
in AABC:
‘ |
a b ¢ I —— I - 1
> - . a“ =bh" =~ =2bhccos A area AMBC =—¢ [1.12 |
sind  sinB  sin( NOTE: |
i R ) i . L Penalty | for incorrect rounding off in
sin(er + ) = siner.cos B+ cosa.sin 3 sin(er — ) = sincz.cos F —cosaesin 7 either answer
) ) +" substitution into
cos( + 7)) = cos.cas f—sin asin /7 cos(e — J)=cose.cos f~sina.sin Using caleulator incorrectly: Max: 2/ 4 correct Tormula
Answers will be x — 5,6 or 4.4
cos’ @ —sin’ & y .
A Incorrect formula: max 1.4 -
cosa = «Il ~2sin & sin2¢ = 2sin¢.cosa v 13
2¢0s" @ -1 1 A gl
1f A 6 then CA applies o iliiss G
LR % x=18and —0.2:Max3/4 (CA wath formude)
N |
— S i 4 | (4
g = 4= Correct answer only: 2/ 4 | “@)
"
If factarising: 0/ 4
m(A) ; s OR
= PlAdor B)y=Pl4)— P(B)— P4 and 1) |
n(s) 3
only, then 2/ 4
Ve — omly, then 174
L T— B
zl.x -
Copyright reserved - Please tumn over
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NSC NEC — Mem
. nsistent Accuracy will apply es a general rule.
s If & candidaic do 1 twice and does not delete cither. mark the FIRST artempr.
CENTRE NUMBER: ‘ I ‘ | ‘ | . 1, erosses 1t out and does not re-do i, mark the deleted av
' ' | | S
EXAMINATION NUMBER: | ‘ | ‘ ‘ ] J [ 112 o5 |
| - contd X ——x=——
3 3 |
5 25 1 25
DIAGRAM SHEET 1 Y —okt—==—r1
3 36 3 36
QUESTION 13.3 5V 13 ¥ c'orrctfl method of
- E completing the
square
4
£ —
¥oA13
vy
x=14 or x=02 ‘4 \?.llucs of x
{4 witis formula)
! @
e 1.1.3 —Ox +15x-4<0
= Gx® Sx+ {
z 21524420 v factors
.E_ Bx=4Gx-1)>0 \ ¥’ eorrect inequality
] b y sign
£ r X = 0 F R —I\T-fﬁ_ '
= 4 =
z 1 4 PN
: 3 : 3 k
2 et sL.8
g x< 3 or x> 5 33
“ / 2 v answer
Answer can be given as: Xe|—w; i {4)
\ W3 /
OR
-9x* +15x -4 <0
(=3x+HBx-1) <0 //\‘ )
1 4 / b ¥ factors
X<— Or X»— Jil EAN ¥ correet inequality
) = # A 3 ¥ sign
Number of units of product A
NOTE:

If stop at facrorisation: 2/ 4

Ifincorrect factors: CA applies 3/ 4

1l answer <X« 3 then 3 /4
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* Consistent Accuracy will apply as a general rule. = Consistent Accuracy will apply as a general rule,
» If a candidate does a question twice and does not delete either, mark the FIRST atlempt. » 1z candidate does a question twice and does not delete either, mark the FIRST attempt.
« [Ifa candidate does a question, crosses it out and does not re-do it, mark the deleted attempt. » Ifacandidate does a question. crosses it out and does not re-do it, mark the deleted atternpt.
12 Substitute x =y~ 3 in x* —xp—237-7=0 S V10 107
: 2 substitution ——— —
3 — iy +N =212 =7=0 2007 14 2007 5
(): 3 =¥y +3)-2y ~10*7.10% =410 ¥ convert to indices
y‘+6)‘—9—y‘—3y—2y2—7:0 10\,’101307
| T D S " standard form S
2y* =3y 2,')— 0 S fatird V1o (10° 1)
@Ey+Ny-2)=0 10 v’ common factor
1 e =V, - _ |
i a2 both y-values 100-1
2 NOTE: - _ _lo e
nil = If the equation is changed both x-values 99 answer
AFL Mx= El 1o a linear equation, then {5) (3)
= max 2/ 5 OR
OR There are no penalties for |
not putting = 0. Letx=2009
=x-3 o ax
¥ = + substitution V10

P -xx-N-2(x-3PF-7=0
e 43— —6x+9)-7=0
0=2x" 15525

J1072 — 1072

+ standard form 102

v factors 2 ¥ gonvert 1o indices

0=(2x-3)(x—5) | 102.10-107.107
1 " both x-values x
x= 25 orx=5 102
: v" both y-values B £ 1) v" commeon factor
y=-—ory=12 (5) lD*[]O—]D )
2 1
= 1 v answer
1.3 s _
10 * + convert to indices 99
011 2007 10
102 —10 2 10
2009 =
10 2 v 3 99
O e comimon factor ; p 2
2007 14 o Py ¥ expansion /
107 (100-1) 4327 ] - Vo multiplication
! a2 a4 Iy 2
. " answer =lrdydai+ i -ydally 1424257 24
9 @ =1+ 24207 =267 — 24247 v Jo = 2ot
=1+2x° ¥
OR 1+2x answer ;
(3
| OR v expansion /
| e Y multiplication
S <A v
= L2yt e
l+v8‘x_" X \er_ ¢ S 2\.—23{1
‘ =14242x" +2x7 —242x° v answer
=1+2x° 3)
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NSC - Memorandum » Consistent Accuracy will apply as a general rule.
» Consistent Accuracy will apply as a general rule. s Ifacandidare does a question twice and does not delete either. mark the FIRST atiempl.
s If a candidate does a question twice and does not delete either, mark the FIRST attempt. « Ifacandidare does a question, crosses it out and does not re-do it, mark the deleted attempt.
» 1fa candidate does a question, crosses it out and does not re-do it, mark the deleted attempt. T R
L3 10™ .10 7 cg)md [ 2] 7 ¥’expansion /
ioa 2x° ) =+ T
contd Tm ¥ convert to indices {\I e "‘*’_ }Z Fx - . . - multiplication
| A=y =14242x-2x2 = 23x or =1-242x+2x% +242x Fabmplifention
_ 10" 410 142 v answer
\,’1_00 oo —10”“3) 3)
i " commen factor - . .
- Note: vx* =x ifx>0 and —x ifx<0
100" (100 - 1)
10 v answer I OR o +'expansion /
T (3) ‘ ‘ (] +4202 T 8 multlpllcation
OR Tt i 14205 4247
R ol e v simplification
. ¥ convert to indices | 1 ¥ answer
e i o i ®
T =14+2.2%%) + 25" —8x
V1077107 —=10™7.107F i '
ey =1422%x+ 2" -8
- L ¥ common factor 5 5
V1I0®# (10-107) =1+87x+2x" ~87x
1
== v answer =1+24"
Hen @) .
; ¢ Note:vx? =x ifx>0 and —xifx<0
T OR
10 Let 25
10 .
"% | b2
=1+ \;’J")Z -y
W s ' S1+2y +y-2)y
107 '\Flf:! 1
V107,10 =107, 107 ¥ convert to indices et )
i3 3008 1o =1+2x
- V1077 10 [22]
A1 V10" — 107 s
) v’ﬁ v common factor
\:’]CT -
g v i
) 7w\;]? answer i
1004107 =107
100’
=——
V107 (100 1)
_lo
oo
OR
T Copyright reserved Please turmn over
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» Consistent Accuracy will apply as a general rule. = Consistent Accuracy will apply as a general rule.

» Ifa candidate does & question twice and does not delete either, mark the FIRST artempt. « [Ifacandidate does a question twice and does not delete either. mark the FIRST artempt.
e Ifa candidate does a question, crosses it out and does not re-do it, mark the deleted attempr. « Ifacandidate does a question. crosses it out and does not re-da it, mark the deleted attempt.
QUESTION 2 QUESTION 4
2.1.1 T =4n-1 v'v'¥ Answer 41 The first differences are 1; —1;-3; - 5; ... v pattern
only
OR NOTE: 3 These form a linear pattern
‘ T, =5+(n-1(4) | | T, =1+(r—-1)-2) vd=-12
then full marks ¥ answer
=% =134 =3-2
T. 4+(r; 1%4) V=4 3-2n 3)
=dn+ stuth
j substitution ORT = —2n+3
answer
3) . o
212 T, =3(25)" v r=25 ANSWER ONLY: Full marks
; ¥ answer o — o P T
7 42 Between the 35" and 36" terms of the quadratic sequence lies the 35
. P first difference
22 The sequenceis 1 ;1 jrd;}] 2l B e (AP) |-+ substitation:nf 15
and1:r;7° 6. (GP) 35" first difference = 3 - 2(35) into 7, = —2n+3
=-67 |
sltd=r and d=r-1 Y 1+d=r | ¥ answer @
Butl+2d=»° ¥ 142d =#* OR o
ri=1+2d From the quadratic sequence: F,, =—1158 and P, =-1091 v P, =-1158 and
142(r=1)=+* A+d)Y =1+2d 35 first difference =— 1158 — (— 1091) R,;41091
rP=2r=1=0 1-2d+d*=1+2d v r=1 R v answer
4 B 2 v d=0 2
(r=17=0 d* =0 = If substitute and get Ty, = — 2(35) + 3 = — 67 @
r=1 d=0 and T, = —2(36) + 3 =- 69, leading to the
r=1 ¥'reason answer—2 then 1/2 [
sd=0 (%)
.':the one and only such sequenceis 1;1:1:..... 23 Second difference GFTerma 18 —2 .
Nomsa is correct. B =i ~bn-c
OR ‘ a=-1. va=-1
| ) Ja+h=1
L=1 It T A If the general term has ¥ substitution
Letthe sequencebe 1:a;b;.. Sequence_ts PLISRARES B | e s ‘ —3+b=1 been worked out correctly vb=4
G T _a_k T d: & . Setog up | h=4 in 4.2 and not redone in
eometne:. = 1 @ Therefi r=1 by i aigiionion fqufmc; a+b+ec=-3 4.3 but answer just written vie=-6
- erefore only - = o
. ' @ =h e, & lrdio=—3 down then 4/ 4 (4)
Arithmetie: f’“"]:b’“ Nomsa is correct vh=2a-1 e=-6
Za-1=b Max 3 /5 v a=1 Po=-n +4n—6
2a-1=4*
If the candidate only gives
e w v
Oe=s—20+1 Sequenceis1;1:1:1:1:1: . || wh=1 |
- 2 5
0=(a-1) then 2/3 ® | OR '
a=1
Ifa" '=a+(n-1)donly
b=1 ;
] then 1 /5
Sequenceis1:1:1;.. 1
Nomsa is correct 110]
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= Consistent Accuracy will apply as a general rule. » Consistent Accuracy will apply as a general rule.
* If'a candidare does a question rwice and does not delete either, mark the FIRST attempt. » Ifacandidate does & question twice and does not delete either, mark the FIRST attempt.
« If'acandidare does a question, crosses it out and does not re-do it, mark the deleted attempt. » Ifacandidate does a question. crosses it out and does not re-do it, mark the deleted attempt.
4.3 Second difference of terms is — 2.
QUESTION 3 contd | P =an’+bn+c
a=-1.
3.1 —1+2+5—.. v all three terms F=-b6=¢
OR (1 5
=1:2:5 P =-n"-bn-6
3.2 §, =—1+2+5+8+..10 100 terms —3=—( +(1)b-6
S, =2 Ra+in-1d] v formula Atk
2 ¥ n=100 P =-n'+4n-6
100 . ¥ sithstititi
ol [ P 100 =13 Answer o substitution
=12+ 00010 .
=30[-2+297]
¥ answer =
=14750 4 P= r.:_',l [?.(ﬁrs! first difference) + (n — 2)(second dﬁzrence)] + 5
OR 2
S, =-1-2+5+8+..to 100 terms 5] P ="ty (n-2y-2))-3
e ¥i 2] 2 -3
=296 w=n=1=(n=2(n-1)-3
. P=n-1-n*+3n-2-3
Sn:E[-Tw'*Twu] P’I:,ni +4n-6
100
Sion :7[41*296] OR
o205 . ; (n=1)2=2)
=30[255] ‘ Apply consistent accuracy. | P =(n—1)P, —(n—2)F, +2nd difference~— -~
=14 750 | This is the answer if series is i . 2
Pgeas 2, = (r=1)-2) ~(n=2)(=3) -2 ¥ T An=2)
NOTE: S, =2+5+8+..t0 100 terms 2
e 3 Po=-2n+2+3-6-n"+3n-2
IfS, =—1+2+35+8+...to 99 terms s =-g-[2a+(nfl)d] . gy
8, =2 [2a+(n-1d] -~ SOl
A Siw == [22)- 100-13)] i
Sp="% 2(=1)+(99-1)3)] —50[4+297]
99 =15
:?H +264] el p o B= D=3 - 2n-1n -3, + (1 - - 1T,
=14454 Thend4/4 | ! @ 2
Then 3 /4 ‘ i 6)(=3)-2(n —42 +3(=2)+ (" =30 +2)-3)
= p 315018+ 40" ~16n+12-3n" + 906
" 2
P=—n'-4n-6
OR
|
|
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s Consistent Accuracy will apply as e general rule. » Consistent Accuracy will apply as 2 general rule.
» Tfa candidare does 2 question rwice and does nat delete either, mark the FIRST artempt. » Ifacandidate does a guestion twice and does not delete either, mark the FIRST attempt.
s 1f o candidate does & guestion, erosses it out and does not re-do it, mark the deleted attempt. » Ifacandidate does a question. crosses it out and does not re-do it, mark the deleted artempt.
4.3 B—PB=T QUESTION 6
contd
oil | pepeT, T i
P-PB=T, e b v equating
F-F, =T, Flre)=242(x+1) Ecn;)u]tiplicalion by
P-P=T-T,+.+T o .
T ¥+t ==242x4+2
P-P ="y« (n-2-2)] I + standard form
5 ¥" common factor
F-1-3)= ("— 1}3-n) A(x +x=-2)=0 v factorisation of
P=—n+4n—-6 xx-2)x-1)=0 guadratic
44 } A(=1)(—6) — 4° x=0 or x=-2 or x=1 ) )
Maximum value of T, is s utf e -2 it 1 ; T ¥ y-answer
4-1) y=0 or y= = (-2)* or ¥= E(l]' answer P(—-2:2)
v p 5 ion i mum value @) ¥= or y—E answwa]:EI
OR P-2:D)
! e ©)
—n* +4n-6 v max value - 2 Q|1;—l
= (-2 +4-6 v explanation L2
3 2
= *(}1 e 2:)" -2 ( ) OR
| The function has a maximum-value of — 2 and therefore the pattern
will never have positive values. 1 4 . : 1 s N ituti
R P JE =2 o E2iDleson £ - substitation
T =—n'+4n—6 | 1 . 1 ¥" substitution
| | d 777—1=2 So(=2:2) lieson g(x)=——1+1
| -d_n(rr)= e Wi vilee -3 i (E— )27 2) is one of the points P, O or Q. From th:::+ raph itis P .
O=—2n+d v explanation ’ i p ® i rap ¥ Plieson fand g
., " = 1 1 1 1 | g
" (== - (-2:2)lieson flx)==x" " [1 ;ﬁ] is one of the | ¥ substitution
T, =—~(2)} +4(2) -6 2 2 2 2 ¥ substitution
L -2 points P, O or Q. From the graph itis Q
i 1 1 : 1
The funetion has a maximum-value of — 2 and therefore the pattern T +1= 3 o Qlieson g(x)= s +1
will never have positive values. M 5 ¥
OR o I lZJ is one of the points P, O or Q. From the graph it is Q ¥ () lies on fand g
| Y
As the sequence decreases from the second term onwards and the (6)
second term is negative, the sequence will never have a positive term. | -~ T
| ) 6.2 Form=0,m=1 v gradient m = |
OR s | the equation of the axis of symmetry is y =x+¢.
T =-n"+4n-6 [1=(=l)+e
d i
E(];}:—:irw:t e=2 Se=2
T @
di(T,k 0 forn=2 and T, < 0 so the sequence decreases and stays | v'v* answer Therefmros equation is = MG =¥ -22.-
n
. (2)
negative _ 11
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s Consistent Accuracy will apply as a general rule. . CW“S‘W_“ Accuracy will a'pply i general rule. . - :
s Tfacandidate does a question twice and does not delete either, mark the FTRST attempt. » Ifacandidate does a question twice and doces not delete either, mark the FIRST attempt.
» Ifacandidate doss a question, crosses it ot and does not re-do it, mark the deleted attempt. » Ifacandidate does a question, crosses it out and does not re-do it, mark the deleted attempt.
QUESTION 5 6.3 [ The equation of the inverse of & is
5.1 [ Firstyear: 150 - X=y42 ¥ interchange x and y
| Second vear: 150 + 18 = 168 | it ‘ Answer only: Full marks | v answer
s 8 i 2)
Thidyeor: 1ok f18) <184 6.4 N ¥ simplification of
| gt ) 2 x+1 i+l x=+1 &(x)
Growth = ]El 5] after » years " general terms 1
* X
| gy LHS = = -*-]L RHS = x_—l] ¥ simplification of
17 year growth is 1s|\§J =3.08 cm N — e el d=x )\ (=D +1 LHS
Vri Yr2 Yr3 Yrd Yr3s | vrb ¥r7 | Yr8 Yr9 @ - 1 _4a —xj T,
Ht | 150 168 184 198,2 | 210,84 | 222,07 | 232,06 | 240,94 | 248.83 = . + 1 (1-x)x RHS P
Tne 18 16 142 [ 1264 | 1123 [9.99 |8.88 |7.89 sk : s -1
X+
Yel0 [ Yell [Yr12 [¥r13  ¥r14  ¥rl5 | Yri6 [ Yr17 = P ) (3)
| Ht | 255,84 | 262,08 | 267,62 | 272,55 | 276,93 | 280,82 | 284,28 | 287,36 1 NOTE:
= \Hln't T,[)%E 15,24 5,54 495 438 3.8% 3,46 3,08 If substitute a value of x
. eight after ears '}
g )é o LHS = RHS ,‘ and prove it. then 0/ 3
|8|]_L_] J NOTE: * =0 OR
=150+~ % By writing out 9 terms and ¥ substitution
e adding to 130 and answer into sum 1 ) ¥ 2 substitutions
9 correct, full marks formula LHS=g(x) + g[—] RHS = g(—x).g(x—1) correct.
=150 - 105.8768146 ... x) i 1 1 s 1 1 NOTE: not just
;%55.88 cm Answer only: 2/3 | i 1 +i =l_ P 3\_ ] ] rewriting g(x} again
v answer ] i-v—] [~1+17 I*]er‘
18 J -1 ‘ (3) ¥ o) ¥ simplification of
.=150+~7 N S S , « Vxe1} LHS
§71 x+1 1+x a2 I—JL_J
9 _ I+x 2 A% ¥'simplification of
=130+ 105,8768146 ... T l+x = X rx- 1] RHS
_ =233,88 cm . 142 =LA x )
5.3 | Max height = 150+ sum to infinity ¥ statement _ £ (3)
18 -
=150+— 3
B ¥ substitution - [13]
= into the sum to bl
=150 em + 162 em infinity formula
—312¢m - ¥  max height
The tree will never reach a height of more than 312 c¢m, g{ ‘
NOTE:
\rl 8 8 1.3
If a candidate answers in 5.1 that the growth is lﬂ( J 18(;) =273 cmthen1/2
L
| The answer for 5.2 as continued accuracy uses n = 10,
Height after 10 years
s| §\|'"] This is awarded 3/3 as
—150+ 9/ =130+112,11... =262,11cm consistent accuracy
s L Copyright reserved Please tun over
|
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» Consistent Accuracy will apply as a general rule.

» Ifacandidate does a question twice and does not delete either, mark the FIRST attempt.

» Ifacandidate does a question. crosses it out and does not re-do it, mark the deleted attempt.

QUESTION 7 OR
. = - 8.4.2 Sketch the graph of the inverse of .
71 | ve[-3:3] ANSWL contd | Shifi the graph of the inverse of f down by 3 unils.
NOTE: (1 ‘
OR Notation incorrect: 0/ 1 OR
-3gy=l Shift the graph 5 units LEFT.
| Reflect the graph over the line y = x.
OR
v can be any value from -3 to 3 835 log, x<3
T2 x—value is 7,37° to the left of 90° v method ~log, x>=3 NOTE: }, ¥ multiplication by
B(82,63"; 0,38) v x-value ° _ Notation incorrect: || -1
NOTE: v y-value For —]og; x=-3
Answer only : 3/3 (3) =z Answerx<8 2/3 ¥ Notation
x-value correct and y-value incorrect: 2/3 ¥=8 ¥ gritical values
x-value incorrect and p-value correct: 1/3 Flx)>-3 Answer only correct: 3/3 (3)
If decimal part incorrect of x and y-value [10] |
B D<x<8§ or x=(0:8)
correct; 2/ 3
3 ' 360° 3600 QUESTION 9
Period = = NOTE: e a
2 Answeronly :2/2 2 Penalise ONCE in question 9 for early rounding off.
=120° | ¥ answer
N 2 91 — P
7.4 x=-180" ¥ ¥ answer ’ A=PQ-1) NOTE: ; v substitution
@) | 15000 = 24000(1 —0,18)" | Tfsubs A and P incorrectly: Answer 3
lJdben=-2,37y 3T
18] 0,625 = (0,82)" il tig & el v simplification
log 0,625 o
QUESTION 8 = m 1f subs A and P incorrectly: Answer ‘/app]lCHll(Hl of ngS
£ wouldbern=-237yoars:  1/4
8.1 x>0 ¥ answer =237 years | v answer
(1) | Answern =24 years 4/4
OR (4)
xe(Doc) Answer rounded to 3 years and all |
8.2 p=27 ¥ answer Z.?lculanms shawn and 7 =2.37 shown: || 1correct formula: 0/4
(m
OR Answer rounded to 3 vears and n=2,37
( 1 \]1 nat shown: 3/ 4
y=
\ 2/ — 9.2.1 018 2 = ¥+ substitution
83 [y=0 7 answer . 130 000[1+ 222 1 NOTE:
) Lo 12 4 — 1 pererror for V answer
8.4.1 Reflect the graph of fover the x-axis : ¥ answer = 130000 (1,015) incorrect substitution (€))
NOTE: i (1) —R 13192925 to a max of 2 marks
OR Reletanlyadly | Incorrect formula: 0/3
For cach point the y-coordinate changes sign.
842 Reflect the graph of fover the line y = x. ¥'v" answer B B B
Then shift the graph down 35 units | ¥ answer
(3)
Copyright reserved Please tum over Copyright reserved Please turn over
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»  Consistent Accuracy will apply as a general rule, » Consistent Accuracy will apply as a general rule.
» If a candidate does a question twice and does not delete either, mark the FIRST atiempt, » Ifacandidate does a question twice and does not delete either, mark the FIRST attempt.
» 1f a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt. » Ifacandidate does a question, crosses it out and does not re-do it. mark the deleted atrempt.
9.2.2(a 11— (10157 v n=:54 9.2.3 [ W3] ¢ =
#) ]33929!25:;:[1{1_70]-)] T[1+ﬁ -1 v 130000 ]Aw
0.015 S s U 12
) 1 v substitution of 130 000(1 Gy o2 ] :
2008,93875 =x{1-(1,015)7"] 133 929,25 . 1 - 0,18 v i=0,015
x =R 3636,36 12 v answer 3529,68
¥ answer 290475,5842 = 82,29517136..x o
OR (3) ZR 352068 answer
SRty R 190 602,72
r i Total payments = R 3529,68 x 54 4
5 x\(nw] -1 v n=54 | =R 190602,72
133000214 MY L 120 ] 5
Mok AE TR J - 018 ¥ substitution of OR _
12 133929,25 x[’1+°-"m][|f1+°”8-154 1 v 1300001+ %18
2002352087 = 82,29517136...x F— 130000[1 o8y L 12 )0 12 S - J
i +2 | = = ;
x=R 363636 @) 12 J 0.8 v i=0,015
2 1 | ¥ answer 3529,68
OR | 2904735,5842 = 82,29517136..x »
- - A=R R 190 60272
HEAT — otal payments = R 3529,68 = 5. Ty 4
©oo1gye "“U' 12 “ ]J v n=54 —R 190 602.73 NOTE: Disregard the (G5
130000 1 +'—] — ? cents values if they are
12 0,18 018 incorrect.
12 v 130000[1+1'—2
=5 4
295255,2087 = 82,29517136...% 924 | RI% 363,66 R190 602,72
x=R 3636,36 ¥ answer =R3 760,96 ¥ answer
(3 (1)
9.2.2(b) Total =3636,36x 54 ui [16]
=R196 363.66 NOTE: ¥'answer _
Accept answer = R 196 i
923 A(1-(1015)7%] ¥ 130 000
130000 = =——>"—+ = -
0,015 ¥ i=0,015
1950 = x1 - (1.015)™]
x =R 3529,68 ¥ answer 3529.68
Total payments = R 3529,68 x 54 ¥ answer
=R 190 602,72 R 190 602.72
(4)
OR
|
Copyright reserved Please turn over Copyright reserved Please turn over
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QUESTION 10
10.1 von e fxth) = f(x) v
o=y i LG+ =1)
h=0 h

_ 2 D2
—lim 2(x+h)* +3—-(2x"+3)
h—0 h
. —2x —Axh-2K* +3+2x7 -3
=lim
h—0 h
= fim h(—4x—2h)
h—0 h
= Linol(—4x —2h)

=—4x

v =2(x+h)*+3

v simplification

v simplification

NOTE:
Penalty 1 mark only for incorrect notation (lim missing or = in
incorrect place)

Answeronly: 0/5

Cannot give mark for answer if the answer is incorrect according to
the working out, even if the answer is given as — 4x.

v answer

(%)

10.2

v 2x
v o3
2
@
171

Copyright reserved
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* Consistent Accuracy will apply as a general rule.
o Ifacandidate does a question twice and does not delete either, mark the FIRST attempt.
o Ifa candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

QUESTION 11

Please turn over

DoE/November 2009(1)

11.1

0=—x"+x"+8x~-12
X -x*-8x+12=0
(x=-2)(x*+x-6)=0
(=2)(x-2)x+3)=0
x=2orx=-3

v any one of factors
v quadratic factor
v linear factors

V'V x-answers

(©)]
x-intercepts are (2 ; 0) and (-3 ;0)
OR
0=—x"+x>+8x-12
X —x*-8x+12=0
(x+3)(x* —4x+4)=0
(x+3)(x-2)(x-2)=0
x=2orx=-3
x-intercepts are (2;0) and (-3;0)
112 | fix)=-3x*+2x+8 v fix)=0
0=3x"-2x-8 ‘/—23x1+2x+8=0 or
3x"-2x-8=0
0=(x-2)(3x+4) -y tofs
4
x=2 or x=——
3 v x-values
L . 4. 500
turning points are (2 ; 0) and [— 5 = 7] v y-values
OR (2:0) and (1,33 ;- 18,52) 4
NOTE:
If = 0 is omitted in 11.2: penalty 1 mark
If not in coordinate form but coordinates implied: OK
Copyright reserved Please turn over
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o Ifacandidate does a question twice and does not delete either, mark the FIRST attempt.
e Ifa candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

DoE/November 2009(1)

11.3 y

L 4

L
+
4

If candidate used function

as

fx)=x*-x*—8x+12
thenmax 1/3

v shape
v y-intercept
v turning pts
3)
114 f'(x)=0 f'(x)=0
6x-2=0 or  —6x+2=0 ¥ method
v answer
1 1
X== XxX=—
3 3 Answer only: Full
OR marks
2 4 @
_ 3 Note:
A= 2 If write down f"(x)=6x-2 or
1 f"(x)=—6x+2then1/2
"3
11.5 4 581 v'v each answer
(2: -3) and (—5 ; _E) @
[17]
OR
(2:-3) and (~1.33:-21,52)

Copyright reserved
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o Consistent Accuracy will apply as a general rule.

o Ifacandidate does a question twice and does not delete either, mark the FIRST attempt.
e Ifacandidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

QUESTION 12

Please turn over

DoE/November 2009(1)

121 | 5(0) = 5(0)° — 65(0)* +200(0) +100

=100 metres NOTE:

If subs 7 = 8, then answer = 100:
0/2

vi=0
v answer

@
Answer only: full marks

12.2 s(t) = 5> — 65¢* + 200t +100
§'(7) =151 =130¢ + 200
5'(4) =15(4)* —130(4) + 200

= — 80 metres per minute

NOTE:
If used average rate of change between7=0and7=4: 0/3
If subs =4 into s(r): 0/3

v 5'(f) = 1562 —130¢ + 200
v substitution 7 = 4
v answer (- 80)

3)

123 The height of the car above sea level is decreasing at 80 metres

per minute and the car is travelling downwards hence it is a
negative rate of change.

OR

The vertical velocity of the car at # =4 is 80 metres per minute.

NOTE:

Mark this CA even if answer to QUESTION 12.2 is completely inaccurate.

v speed 80 metres per
minute
v downwards

@

124 s'(f) = 1562 =130t + 200
s"(1)=30r-130
130 =30¢
t= 4,33 minutes

OR

_—(=130)
2(15)
t= 4,33 minutes

v s"()=30r-130
v s"#)=0
v answer

3)
[10]
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* Consistent Accuracy will apply as a general rule.

» Ifacandidate does a question twice and does not delete either, mark the FIRST attempt.

» Ifa candidate does a question. crosses it out and does not re-do it, mark the deleted attempt.

QUESTION 13

13.1 x+3y<18 ¥'¥ answer
x+y<8 ¥V answer
2x+y<l4 ¥V answer
Xy 2 0 ¥ answer
T (M
OR
6x+18v <108 gom: tons finequll
Bx+8y <64 \ftTlItErll as equations (inequality
14% +77 < 08 omitted): max 6/7
xy20 1f inequalities sign the wrong way
OR round: max 6 /7
ys o x+6 One should note that x and y should
3 be counting numbers
y<—x+8
y<-2x+14
xyz0
132 | P=30x+40y NOTE: v'¥ answer
IfP=30A + 40B then 1 /2 2
13.3 _ _ix . P
EN d t .
) e e u C a I O
= DEPARTMENT: EDUCATION
=] .
B
2 - MPUMALANGA PROVINCE
'_E Answer only : Full
é marks
E-
z
_Numbel: of :mits"of p':'odw.lllct A“
Maximum at (3 : 5)
13.4 -2<m<-1 ¥ ¥answer
NOTE: @)
accept 1 <m<2: 2/2.
If < signs used then max 1 /2 [13]
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QUESTION 1

. N . QUESTION 4
The data below shows the total monthly rainfall (in millimetres) at Cape Town International

Airport for the year 2002. ABC is a triangle with vertices A(1 ; 3), B ; 0) and C(p : —4), with p > 0, in a Cartesian plane.

. o i S ot =50

Tan. | Feb. | March | April | May | June | July | Aug | Sept. | Oct. | Nav. | Dec. AB makes an angle of 45° with the positive x-axis. AC=+50.
60,0 149 | 93 | 280 | 719 | 764 | 982 | 65.7 | 261 | 32.5 | 25.6 | 15.0
[Source: www.]stweather.com

T ¥
1.1 Determine the mean monthly rainfall for 2002, 2) Al 3)
1.2 ‘Write down the five-number summary for the data. (5)
1.3 Draw a box and whisker diagram for the data on DIAGRAM SHEET 1. 3
1.4 By making reference to the box and whisker diagram, comment on the spread of the o
: } 45°) ¥
rainfall for the year. 2) 0 "
B(t;0)
1.5 Caleulate the standard deviation for the data, (3)
[15]
QUESTION 2
The scatter plot below represents the times taken by the winners of the men's 100 m freestyle
swimming event at the Olympic Games from 1972 to 2004, The data was obtained from
www.databaseOlympics.com.
Cip; —4)
Scatter plot of times taken by winners af men's
100 m freestyle at Olympic Games
52
5 = — — 41 Determine the gradient of AB. (2)
E e = i
B0 ———= '3 i 42 Calculate the value of £. (2)
T e E—— i S —————— -
.E £ ‘e T T = 43 Calculate p, the x-coordinate of point C. (4)
47 — | = 4.4 Hence. determine the midpoint of BC. 2)
1968 1972 1976 1980 1984 TY8E 1992 1996 2000 2004 2008
Year 45 Determine the equation of the line parallel to AB, passing through point C. (3)
[13]
2.1 Indicate whether a linear, quadratic or exponential function best fits the data. ()
22 Draw a line of best fit for the data on the graph provided on DIAGRAM SHEET 1. {2)
23 Describe the trend that is observed in these times. (€8]
24 Give ONE reason for this trend. n
2.5 ‘What can be said about the efforts of the winners in the vears 1976 and 19887 2
26 Use your line of best fit to predict the winning time for 2008. (1)
[8]
Copyright reserved Please tum over Copyright reserved Please turn over
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QUESTION §
QUESTION 3
A(=8 : 2). B(-2 ; —6) and D(0 ; B) are the vertices of a wiangle that lies on the circumference of
The ogive {cumulative frequency graph) shows the performance of students who took a test in a circle with diameter BD and centre M, as shown in the figure below.
basic programming skills. The test had a maximum of 100 marks,
Performance in Computer Programming test ¥
D(0; 8)
60 ] s e
= =——— :
50 1+ — =
z — = ——
== =
z e e Re— A-8:2)
g ; = = —
e —— = e e Lt M
.E 30 = T /"’77 o i e i i e e E4
E /
Z 20 7
.'/ e 1
10 { / = e
— ) ' a
0+ T T T T T T T T :
0 10 20 M 40 50 80 70 80 90 100 B(-2:-6)
Marks {out of 100)
3.1 How many students took the test? 0 5.1 Caleulate the coordinates of M. 2)
3.2 Only the top 25% of the students are allowed to do an advanced course in 5.2 Show that (-8 ; 2] lies on the line y = 7x + 58. 45]
programming. Determine the cut-off mark to determine the top 25%. () . . . i ~ .
5.3 What is the relationship between the line y = 7x + 58 and the circle centred at M?
3.3 Construct a frequency table for the information given in the ogive on Motivate your answer. &)
DIAGRAM SHEET 2. Complete the table with the information. (3)
15 54 Calculate the lengths of AD and AB. (4)
53 Prove DAB =907, 3
36 Write down the size of angle 8. (8]
3.7 A circle, centred at a point Z inside AABD, is drawn to touch sides AB. BD and DA
at N, M and T respectively. Given that BMZN is a kite, calculate the radius of this
circle. A diagram is provided on DIAGRAM SHEET 2. (6)
[22]
Copyright reserved Please turn over Copyright reserved Please irn over
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QUESTION 6 QUESTION 11
6.1 ABC is a triangle that has an area of 5 square units. AA'B'C is an enlargement of 11.1 Two ships. A and B, are 120 km apart. Ship A is at a bearing of 67° from D and
AABC through the origin by a scale of 2. 97 km away from D. DN points due north. Ship B is at a bearing of 208° from D.

A diagram is provided on DIAGRAM SHEET 3.

6.1.1 Determine the area of AA'B'C'. (2) i
6.1.2 Write down the general rule for the transformation from AABC to
AN'BC. (2)
6.1.3 The vertices of AABC are A(~1 : 4), B(~1 ; 2) and C(4 ; 4). Use the grid
provided on DIAGRAM SHEET 3 to draw AA'B/C’. 6]
6.1.4 Comment on the rigidity of the transformation from AABC to AA'BC’. (2)
6.2 A quadrilateral EFGH is transformed to its image E"F"G"H" in the following way:

¢ First, reflect EFGH about the line y = x.
o Then, rotate this image through 90° in a clockwise direction about the origin.
¢ The second image has a translation of 2 units 1o the left and 3 units down to

obtain EF'G"H". B
Write down the general rule of the transformation of EFGH to E"F"G"H". [('15;1 1.11  Determine the bearing of Ship A from Ship B, that is MBA, when
BM || DN. (6}

QUESTION 7 11.12 If Ship B travels due north, and Ship A travels due south, then at some
i / o . . . instant of time Ship A is due east of Ship B.
A'(=1—=4/2: 1-4/2) is the image of point A(p : ), after point A has been rotated about the

origin in an anti-clockwise direction, through an angle of 135°, Calculate the distance between the two ships at that instant. (3)
7.1 T(x ; ) is rotated about the origin through an angle of & in an anti-clockwise 1.2 Triangle ABC is isosceles with AB = BC.
direction. Write down a formula to determine the coordinates of T', the image of T. 2)
72 Write down the coordinates of A’ in terms of p. ¢ and 135°, (2) B
7.3 Hence, or otherwise, calculate p and g. (Leave your answer in surd form.) €2}
[11]
¢ a
A b C
b 2
Prove that cosB=1-— (4)
2a [13]
Copyright reserved Please turn over Copyright reserved Please turn over
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QUESTION 8 QUESTION 12

iven: =2 —30~
Given: sine = — where 90°< & <270° Givon: ) =Jeasty—30]
12.1 Sketch the graph of g for x € [-90°;270°] on DIAGRAM SHEET 4. ()
With the aid of a sketch and without the use of a calculator, calculate:
122 Use the symbols A and B to plot the two points on the graph of g for which

81 tan (3) cos(x—30%) =0,5 (2)
8.2 sin(90° + ) (2) 123 Calculate the x-coordinates of the points A and B. (3)
83 cos2a (3) 12.4 Write down the values of x, where x [-90°; 270°] and g'(x)=0. (2)
[8]
12.5 Use the graph to solve for x, x € [-90° : 270°], where g(x) <0 (3)
QUESTION 9 [12]
9.1 Simplify completely: TOTAL: 150
sin{90° — x) cos(180° — x) =+ tan x.cos(—x) sin(180° + x) (7
H B 2252 2902
0 Prove, without the use of a calculator, that M # —Lﬁ (7
cos100°sin135° V3
03 Determine the general solution of sinx+2cos*x=1. (7
211
QUESTION 10
10.1 Using the expansions for sin(A + B) and cos(A + B). prove the identity of:
sin(A +B) _ tanA +tanB N
cos(A+B) l-tanAtmB &
05 iRty ARHE G
cos(A +B)
B
tan Atan B.tan C=tan A +~ tan B +1an C. @
7
C A
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INFORMATION SHEET: MATHEMATICS CENTRE NUMBER: | ‘ | ‘ | i } | ‘
_—biv’bz —dac }
FE— EXAMINATION NUMBER: \ J \ ‘ | ‘ | \ | ‘ |
A= P(1+ni) A=P(-ni) A=P(-7) A=P(+1)
5 3 +1 2 DIAGRAM SHEET 2
Si=n Er‘:ﬂ(f% Yla+@-1d)= ;(2a+{n—l)d) Marks Nty
= - QUESTION 3.3 (out of 100) (f)
e a("n _]) i a
=k =2 P | art=— 1 -l<r«l
,Z‘ar r—1 T Zl 1-7
F:x{lﬂ']"—l poAl-040"]
i i
- flx+h)- f(x)
‘(x) = lim ——————= -
f(x) Jm P
s s X +x 2+ 3
=l =) (-3 MR h 2
: 2 2 )
y=mrte ¥-y =mx-x) m=22"1 m=tané
R
(x—af +(p-b) =r*
In AABC: QUESTION 5.7
d . ¥ o B a? =b% +c% —2bccosd areaMBC*lab.sinC D{0:8)
sind sinB sinC 2
sin{z + /) = sina.cos & + cosax.sin A sinfez — ) = sinez.cos B - coser.sin B
cos{a ~ #) = cosar.cos f—sine.sin f cos{@ — /1) = cose.cos # +sine.sin B
cos® @ —sin® &
cos2a=<1-2sin*a sin2a = 2sina.cosa
2cos’ -1
A-8:2)
i > {x,—%) M
Y. e :
n n 0
Py =4 P(d or B) = P(A) + P(B) - P{A and B)
ns)
Slx—xXy-F
J=a+hx b= L-(i)({z}—)
T
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DIAGRAM SHEET 1 DIAGRAM SHEET 3
QUESTION 1.3 QUESTION 6.1.3
,,,,,,,,,,,,,,,,, o IS SRR RV R VRIS | N S SRR, SO
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of
5 M v FU AU SN, O
O U S R P S SR (S
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0 10 20 30 40 50 80 70 a0 90 0 0w R h P I N (S SO SO NNy T N O B
,,,,, i
QUESTION 2.2
Secatter plot of times taken by winners of men's
100 m freestyle at Olympic Games Ao ok |
& 7k 5
52
g2 . = A ***4'—*; e
éém Tt—;——— =0
E E 49 : o — . —&— '6 T
; £ g = >r— &
=== QUESTION 11
1068 1972 1976 1980 1984 1988 1992 1996 2000 2004 2008
Year
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* Consistent Accuracy will apply as a general rule.

» Ifa candidate does a question twice and does not delete either, mark the FIRST attempt.

s If a candidate does a question, crosses it out and does not re-do it. mark the deleted artempr.

QUESTION 1

11

5225
Menw 20
Ty

ANSWER ONLY: Full marks

Mathematic Paper 02
November 20049

DoENovember 2009(1)

] vs52s
¥’ answer

(2)

No penalty for
Rounding:
Accept 43,54 ; 44

Ordered Data
93 14,9 15 236 261 28 32,5 609
657 71,9 764 982
Median = % =303
Lower quartile = L =19.3
Upper quartile = DT+ 1D 68,8

The five number summary is (9,3 ;19,3 ; 30.25; 68,8 : 98,2)
OR

If they use the formula:

Ordered Data

93 149 15 236 261 28 325 609
657 719 764 982
| P-Z 65
Position of median: 284325
20y = =303
2
- ; 13
Position of lower quartile: Py = "y

=0 =15+(025(23,6-15)) =17.15

Pasition of upper quartile: P, =0,75(13)=9,75
0, =657+ (0,75(719- 65,7)) = 7035
Min=93

Max = 98,2

Accept any one of these five number summaries:
(9,3:19,3:30,3:68.8:98.2)
9,3:15,;30,3:71,9;98.2)
(9.3;17,2;30,3;704;98.2)

v 93

v 19,3
v 30,3
v 68.8

v 98,2
(3)

If indicated on the
box and whisker
diagram in 1.3 -
5 marks

Copyright reserved
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* i a candidale does a question twice and does not delete either, mark the FIRST attempt.
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s If a candidare does a question, crosses it out and does not re-do it. mark the deleted attempt.

13
¥ minimum and
maximum values
¥ guartiles and
median
] ° » w o 0 & 7 & o 100 v whiskers with
median line
i (3
Note:
If just a hox and whisker without any
reference to the numbers: 1/3
1.4 | The data is skewed to the right {positively skewed). ¥ ¥ comment about
This suggests that there was a large difference between the median rainfall.
and the maximum rainfall (some months had exceptionally high (2)
rainfall in that year). Note:
Skewed to right 1/2
Die data is skeef na regs (positief skeef)
Dit dui daarop daf daar 'n groot verskil is tussen die medioan en die
maksimum reénval (sommige maande het ongewoon hoé redénval ¥ ¥ verwysing na
gehad gedurende die jaar. reénval
(2)
1.5 By using the calculator, o =2819. (28,19058256) ¥'v'v answer
Accept: 28 : 28.2 ;
OR Pen and Paper method (not recommended) 28,1
Mean = 43,54 (43,534166667) 3
x I—x (x = f)z |
60,9 17,36 | 3013696 |
14,9 -28,64 820,2496
83 | -324 | 1172378
28,0 -15,54 241,4916
719 28,36 804.2896
76,4 32.86 1079,78
982 54.66 2987.716
65,7 22.16 491,0656 3
26.1 1744 | 304.1536 ;ls‘jrafom[giz?ef" ,
= quares
32,5 -11,04 121,8816 oF the miean
23,6 -19,94 397,6036 dEviatans
15,0 -28.54 814.5316
Sum 9536.509
o=, %ﬁﬂ =2819 (28,19059....) | & anewer
(3)
[15]
Copyright reserved Please tumn over
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s 1facandidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

QUESTION 2

2.1

Linear or Exponential

22

¥ answer

(1)

Scatter plot of times taken by winners of
men's
100 m freestyle at Olympic Games

(4]
(%]

-

o
-

)

&
f

f

seconds

——

%ﬂ

Time taken

-y
har)

1968 1972 1976 1980 1984 1988 1992 199% 2000 2004 2008
Year

Scatter Plot of time taken by the winner of 100m
Freestyle at Olympic Games

Time taken (In seconds)

1968 1572 1976 1960 1984 1988 1992 1996 2000 2004 2008

Year

For this set of data we will accept the straight line.

¥ ¥line of best fit .
@)
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* If'a candidate does a question twice and does not delete either, mark the FIRST attempt.
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» Ifa candidate does a question, crosses it out and does not re-do it, mark the deleted atrempt.

23 The seatter plot shows an overall decrease in the time taken by the | ¥ decrease/afname
winner since 1972, (65
| Die spreidiagram dui 'n algehele afname in tye aangeteken deur
die wenners vanaf 1972,
OR
Times are faster. Tye is virniger.
OR
Negative correlation between year and time,
Negatiewe korrelasie tussen jaar en tyd
24 The 1op athletes of the world have turmed professional. This
allows them to train at the best facilities and receive the best v any acceptable
coaching available. reason relating to the
Also, equipment manufacturers are in competition with each trend
other, In this case, manufacturers are designing swimsuits that (1)
assist swimmers
Swimmers train harder and put in more effort.
Die top atlete van die wéreld het professionele arlete geword. Dit | ¥ enige canvaarbare
laat hulle toe om by die beste fasiliteite te vefen en die beste rede wat verband hou
afrigling le ontvang. mel die neiging.
Vervaardigers van voorraad is in kompetisie met mekaar., Hul 1)
onwerp dus swembroeke watr die swemmers help.
Swemmers oefen harder en gebruik meer tyd om te oefen.
2t In the context of the times around these two observations, one can | ¥ v'aceeptable reason
consider the efforts of 1976 and 1988 to be outliers. This shows in context
that these athletes were exceptionally good swimmers at the time. 2)
Binne die konteks van fye gedurende hierdie twee waarnemings, ¥ ¥"aanvaarbare rede
kan die poging van 1976 and 1988 gesien word as uitskieters. Dit | binne die konteks
dui daaraop dat hierdie atlete uitstekende swemmers was daardie
. o @)
2.6 /inning time of 2008 is expected to be about 47,6 seconds, ¥ answer from graph
Accept answer from candidate’s graph. (1)
18]
QUESTION 3
3.1 50 ¥ answer
W |
32 Cut—off mark of 56% (37 students)or 58% (38 students) ¥ answer read off
Accept interval: 55% - 60% from ogive
Q]
Copyright reserved Please tum over
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* If a candidate does a question twice and docs not delete either, mark the FIRST attempt.
* Ifa candidate does z question. crosses it out and does not re-do it, mark the deleted attempt.

33
Marks Frequency
_(out of 100) )
0 < marks <10 1 ¥ class intervals
Accept
10 < marks <20 3 0-10:10-20
Or
< 4
20 € marks <30 e <10
30 = marks <40 11 Or
40 < marks <50 12 T
50 < marks <60 9 From 0 to 10
60 < marks <70 3 If the intervals not in
70 < marks <80 4 tens; Stk fof
intervals not given
80 < marks <90 1
<
90 < marks <100 0 ' method
v accuracy of five
answers
(3)
I5]
QUESTION 4
41  tan45°=m, v lan45°
= v answer
OR )
3.0 3 Answer only: full marks
my=——=—0
-1 1-t
4.2 3_?=tan45°—] ¥equating
1-z=3
(=2 ¥value
== 2)
OR (2)
y=mx+c
3=(D+e
c=2 ¥e=2
y=x+2
(#:0)iny=mx+2
0=t+2
1=-2 v'value
2)
Answer only: full marks
Copyright reserved Please turn over
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» Consistent Accuracy will apply as a general rule.

» If a candidate does a question twice and does not delete cither, mark the FIRST attempt,
» If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

43 | 2 T _ ¥" substitution into distance
1-p) +(3+4) =50
JE PTGy 7 subs
(1-pF +(3+4) =50
1-2p+p* +49=50 .
" v expansion
p —-2p=0
p(p-2)=0 ¥ Tactors
¥ answer
%0 =2
3 - Note: If an answer was not
chosen: 3/4
OR
)
N ¥ substitution into distance
(1-p) +@3+4) =50 formula
(1-p)* =50-49
g
(I-p)° =1 v expansion
I-p=1 or I-p=-1 v factors
p=0 p=2 ¥ answer
1 6]
OR If gradient of BC assumed as -1
Letp=2 and p calculated correctly: 0/4
AC=J(1-2F +(3+4) Answer only: 1/4
i
=l ¥ substitution into distance
=50 formula
which is true .
np=2 ¥ 50
¥'which is true(justification)
¥ answer
)
If equating to +/50 from the
S start, then 3/4
4.4 - -
midpoint of BC= 2"2;&} eontin b0y
2 2 2
midpoint of BC=1{0; -2
fpo { ) ¥y-value
@
4.5 Gradient of line =myx =1 v gradients are equal
Equation of lincis: y+4=1x-2) ¥ substitution of (p;-4)
y=x—-0 v'equation in any form
(3
OR
y=mx+c [13]
y=x-p-4
Copyright reserved Please urn over
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QUESTION 5
DO, 8
A8
M
(1]
B(-2,-6)
5.1 y 0-2 8-6 ¥'x-coordinate
Midpoint BD (T’T] v'y-coordinate
e )| @
5.2 y=T(-8)+58 ¥substitution
=2
-, Aliesontheli {)
AU AINC UG Substitute both at the same
| time with justification (1)
53 The line y = 7x + 58 is a tangent to the circle at A. ¥'relationship
my,. =7 2-1 1
tine: ' My =——=-=
T . 8- 7
MT_g (-1 7 Y My =7
1
mmxmm=7x—;=—1 ¥ produet
. AM | 1o theline (3)
OR

NOTE:

my,. =7 and CA gradient
of AM then no
relationship: 4/5

Copyright reserved
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[53 OR
contd my, =7 VN my, =1
my,, =7 vmy,, =7
. line // diameter
¥ ¥ conclusion (3)
Note: Only lines paralle]
4/5
OR
(x+])2 +(y_])2 =50 ¥ circle equation
2 2 =
T +2x4l4y -2y +1=150 v substitution of y = 7x +
x4+ 2x 4+ 14 (7x +58) - 2(7x +58) +1=50 58
22 +2x+1+49x" +812x +3364 - 14x—116+1=50
2 -
5(2)1: +800x+3200=0  standard form
x*+16x+64=0
(x+8)7°=0 v answer
x=-8 ¥ tangent
y=2 3)
¥="Tx+58 is 2 tangent to the cirele
54 AD = _Vﬁ(g_ 2)2 + (0+ S)Z ¥ substitution
=36+ 064
=10 ¥ amswer
A ——
AB=(2+6)+(-8+2) ¥ substitution
=64 +36
=10
v answer
)
Note: Answers +/10 then
3/4
Copyright reserved Please turn over
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e Consistent Accuracy will apply as a general rule. o Consistent Accuracy will apply as a general rule.
e If a candidate does a question twice and does not delete either, mark the FIRST attempt. e Ifa candidate does a question twice and does not delete either, mark the FIRST attempt.
e If acandidate does a question, crosses it out and does not re-do it, mark the deleted attempt. ¢ If acandidate does a question, crosses it out and does not re-do it, mark the deleted attempt.
55 mo = 8-(2)
7 0-(-8) 5.7 MB* = (-1+2)* +(1+6)
3 contd 1449
my, == v gradient of AD i “¥MB
4 =50
2-(-6)
My = MB =450
“-8-(-2) s Y tan 22,5°
v gradient of AB —— =tan225°
=_§ o MB
ZM =7,07tan 22,5° v'v answer
m,.m ——ixé =293 6)
AB~"""AD 3 4 = &,
=-1 v PRODUCT
DAB=90° €] OR
OR 2o By a well known formula
BD? = 8+ 6)? + (0+2)° distance formula Yy
Area AABD = r x (semi—perimeter) formula
=200
1 1 v /200
— AD? + AB? v Pythagoras —2-x10x10=rx5(20+\/200) o
A v conclusion 6)
.. DAB=90° 3) 50=r(10+5v2)
=293
OR 4
a* =b* +d*-2(b)(d)cos A v cos rule OR
200 =100 +100 - 2(10)(10)cos 4 ¥ substitution MB=+50 (radius of circle) vMB
v
0=-200cos 4 v conclusion NB=+50 (adjacent sides of kite) HB
A=90° (3) AB=10
AN = 10-+/50 VVAN=293
OR , =293
(4D)* =100 But TANZ is a square v’ square
(4B)? =100 R - AN=2ZN v'answer
BD? = (=2 —0)* + (—6—8)? .. radius = 2,93 (6)
=4+196
=200 v BD*=A4D*+ 4B’
2 B A v’ conclusion -
- DAB=90° (Pyth)
R v VvV
A=90° (anglesin semi - circle) TRASON. 3)
5.6 6 =45° v answer
@
Copyright reserved Please turn over Copyright reserved Please turn over
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o Consistent Accuracy will apply as a general rule. e Consistent Accuracy will apply as a general rule.
o Ifa candidate does a question twice and does not delete either, mark the FIRST attempt. e Ifacandidate does a question twice and does not delete either, mark the FIRST attempt.
o Ifacandidate does a question, crosses it out and does not re-do it, mark the deleted attempt. e Ifacandidate does a question, crosses it out and does not re-do it, mark the deleted attempt.
QUESTION 6
6.1.1 | 4x5 =20 squared units vV answer
D(0:8) 22x5 12
If2x5=10 02
()]
612 | (x;y)—> (2x;2y) V2
Note: (@]
A2 7 If candidate state: coordinates times two ~ 2/2 If (foc s ky):1/2
. . If 2(x; y): 212
N i 6.1.3 B SN IV} B T B s i i —_
wt | S v coordinates B’
N Lo v coordinates C’
A (ol 3)
-2:8) ®:8)
If diagram not
B2:-6) AU . drawn but
J coordinates
5.7 Let the radius of circle TNM be r correctly given: 1/3
NB = BM (properties of a kite) v NB =BM B A ¢
AN =TZ=r (TZNA is a square) Y AN=TZ=r (=2;4) I il If coordinates
NB=10-r YNB=10-r I N S T S A O, ol O . |correctly plotted but
BD =2MB v BD =2MB 7 | B not joined: 2/3
V= (-6))* +(0-(-2))* =2(10-7) ¥BD = 200 ' :
200 =2(10-7) CR R R S R R R R A A R
1042 =2(10-r) 1 | ! N
r=10-5v2 i —— SN O I ‘
=29 ©) 6.1.4 | Not rigid. The shape remains the same, whilst the size is changed /enlarged | v'v'same shape and
oR different size
Note: (2)
. Shape remains the same: 1/2 notrigidonly 2/2
ZMB =90° +tan radius theorem Only the shape remains the same: 2/2 just enlarged . 0/2
1 6.2 Mark per coordinate
MB= E\/ 200 Reflection about the line y=x: (x;y) = (¥;x) v’V reflection
_ vvMB Rotate clockwise about the origin: (y;x) = (x;-») v Yrotation
=707 . . v vtranslation
M Translate 2 left and 3 down: (x;—y) > (x—-2;-y-3)
5 =22 ©)
v'¥'tan 22,5° OR
= ° ’ Answer only:
ZM =7,07tan22,5 General rule: (x;y)—> (x-2;-y-3) Full marks Y
=293 [15]
v answer
OR (O]
Copyright reserved Please turn over Copyright reserved Please turn over
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» [f a candidate does & question twice and does not delete either, mark the FIRST attempt.
* [facandidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

[OR

in the x-axis ie. (x;¥) = x:-)
Then the translation gives us
EN2>Ei-p>E-21-p-3)

The first 2 transformations in the given order is the same as the reflection

NOTE:
If just given: (x;y)—{(x—2;y-3):2/6

Ifusing (x;y) =@ :x) ¥Y
@)= (y -0

{x;¥) =(x-2;y-3)v throughout :4/6

If learner starts with
(x; ) and continue
to use (x; ) for the
second and third
transformation  4/6

QUESTION 7
T [ T (xcos@— ysin@; ycosé + xsin &) ¥ x coordinate
¥y coordinate
(2)
Clock-wise formula; 0/2
7.2 A’ (pcos135° - ¢sinl135°; gcos135° + psinl135°%) ¥ x coordinate

If clockwise rotation:

Al (peos135°+gsin135°; geos135° — psin135)

¥y coordinate
(2)
CA from 7.1

7.3 x' = poos(135°) — gsin(135°)
—1-4/2 = —pcos45°— gsin45°

2
1-v2=-p X 1
> P3¢ (1)
and

¥ =yeos(135%) + psin(135%)
1-+/2 = ~gcos45° + psin45°

o348

-
V22
1-V2=-2244 2 poid 2
A S 4+ P @
(1) +(2)
—2J5.=-—x/§q
g=12

¥ equating

¥ substitution

¥ equating

/2
¥ substitution %

| ¥ solving simultaneously

Copyright reserved
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s If a candidate does a question twice and does not delete either, mark the FIRST atrempt.
s If a candidate does a question. crosses it out and does not re-do it. mark the deleted attempt.

Substitute g =2into .....(1)

2 2
—1-4z2=-Xp Y22
v 2 P 3 (2)
. 7]
2
p=+2

Note: Ifnot lefi in
surd form: 6/7

v answer for q

¥ answer for p

SA=(2:2)

OR

x' = pcos(135°) — gsin(135°)
—1—+/2 =—pcos45°—gsin 45°

and
V' = ycos(135°)+ psin(135°)
1-+/2 =—gcos45° + psin 45°

1—~ﬁzq[*%}r.ﬂ[g]

—041=—0.71g +0,717eccrrreerene (2)
(1) +(2):

o 2\.’5 = —\Eq
g=2
Substitute g =2 into ....{1)
-241=-0,71p-0,71g (2)
142p=2

D

¥ equating

¥ substitution

¥ equating

p=141
SA=(Z)

Note: If not left in
surd form: 6/7

OR

Copyright reserved
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¥ solving simultaneously
¥ answer for g
v answer for p

o

Please turn over

Mathematic Paper 02
November 20049

Mathematics/P2 16

NSC - Memorandum

» Consistent Accuracy will apply as a general rule.

DoE/November 2009(1)

s If a candidare does a question twice and does not delete either, mark the FIRST atrempt.
* Ifacandidate does a guestion, crosses it out and does not re-do it, mark the deleted attempt.

=
_ﬁ(P+q)=_1_\u’§
2
2 —
+g=—"(-1-42
P+q 42( v2)

prg=+2+2
and

1
—(p-g)=1-42
,—2(p q)

p-q=v2-2
p+q=\‘rf+2
2p=242
p=+2
g=2

OR

clockwise direction

P = (=1=+/2) co8(~135%) — (1 - +/2) sin(~135%)
1 = 1
-1 g5 -a-f-

_ 2
A
=2
g = (1-+2)cos(-135%) + (—1 - 2)sin{~135%)
_ 242
T
=3
LA=(/2:2)

A{p : g) is obtained from A’ by a rotation through 135° in a

v

53 =
—‘?(p +g)=-1-v2
¥ substitution

‘] P
Vo (p-q)=1-+2
1/2(1!7 Q=1-+

i
i 2
¥ substitution VT

¥ solving simultaneously
" answer for g

¥ answer for p

6]

v substituting (~1-+/2)

¥ substitution ;
A2

¥ equating
¥ substitution %

¥ substituting

(-1-+2)

¥ answer for ¢

¥ answer for p

Q]

Copyright reserved
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QUESTION 8
81 | . 8
sme=— :
7 (=15:8)
) ) 17 x= —v15v
sin o> 0 .\ in second quadrant T
v, =8 r,=17 3)
x,=-15 (Pythagoras] For drawing the radius
g vector in the correct
tana =— E quadrant 1/3
Without a sketch but
correct values: 3/3
8.2 | sin(90°+ @) =cosa v reduction
15 ¥ answer
.. 2
7 @

Answer only: full marks

| Cannot accept decimal

values

83  cos2a=1-2sin’a

A2

¥ expansion

¥ substitution

_ sl r -
T any further
aad calculation or answer
OR (3
o - 2
cos 2a =2cos" @ —1 ¥ expansion
3
42
161 ¥ substitution
289 ¥ any further
calculation or answer
OR (3
vos 2a =cos” @ —sin’ @
! ;U)z ) 1]1 ¥ expansion
17 17
161 ¥ substitution
T 289
v any further
calculation or answer
3)
[8]
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QUESTION 9 QUESTION 10
NOTE: Only penalise once in the question for leaving out the x
Penalise once in this question for treating as an equation 10.1 | sin(A+8) _sinA.cosB+cosA.sinB ¥ expansions
9.1 | sin(90° — x).cos{180° - x)+ tan x.cos(—x).sin(180° + x) | . cos(A+B) cosA.cos B—sin A.sin B
= c0s X(—c0s x) + tan x{cos x)(—sin x) | sin(90° - x) =cos x 1
. v cos(180°—x) =—cos x . - -
2 smmx : s5in A.cosB+cosA.sinB  cos 4 cos B  divisi
=—cos’ x———cosxsinx v N = - — x ivisions
cosx > C_UE{ x)a coRE cos A.cos B —sin A,sin B 1
=—cos’ x—sin’ x L cos A.cos B
| sinx . .
=—{cos® x+sin® x) Vinx= —— smA.cosB+uosA.smB
_ . kosx _cosdcosB cosA.cosB
=-1 ¥ simplification cos 4.cos B sin A.sin B
¥ answer o cosd.cosB cosAcosB ¥ tanA end tanB &)
tan 4 + tan B 7
9.2 | sin190°cos225°tan 390° = mm
- - .tan
cos100°sin135° . . -
—sin10°(—cos45°)tan3l]° ¥ sm 190- = —5sin 10 OR
T sinl0°sin 45° ¥ c08 225° =—cos 45° tan A-+1an B
11 " tan 390° = tan 30° RHE =ity .
- L ¥ cas 100° = — sin 10° Ll o o L2
- 2B e e ¥ sin 135° = sin 45° or S e cos 4
s o, 3 cos 45° — cosd cosB | 0OSA.00f
N Tf using — cos 80° : no penalty “sind sin B~ cos A.cosB
=L If the candidate stop at ¥'¥ substitution cos A cos B o
A 11 _ sinAcosB+sinBeos4 ¥ multiplication
23 M cos Acos B —sin Asin B
=2 V3 617 "l
1 ¥ expansions
2 _sin(4+8) 3
q 9 cos(A+ B
93 simx+2c08’ x=1 i )
| . 2y v substitution of identity = tan{ 4 + B)
sinx +2(1—sin” x) =1 =1HS
—2sin’ x +sinx+1=0 + standard form 10.2 | tanC = tan{180° — (4 + B)) v C
2sin’ x—sinx—1=0 - tanC=—tan(4 + B)

: * x ~ ¥ factorisation 4 4 ¥ —tan(A+ B)
('281112;1’1)(51111 -1)=0 fan (' = 71”“;1“;% BJ ¥’ substitution into
sinx = | -  tan

o o v sim::l;simu::—l formu]z? o _
x=90"+k360%keZ 2 tan C(1 - tan A.tan 8) = —(tan 4 + tan B) ¥ multiplication with
Or - LCD
tan C —tan A.tan B.tan C = —tan 4 —tan B
vV x=9%0°+k360%keZ
tan A +tan B + tan C = tan A.tan B.tan C )
¥'v" answers (any two OR If no conclusion: 3/4
ANSWETS)
(N
If k € Z not included: 6/7
Also+ k360% ke NyorZ
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* Consistent Accuracy will apply as a general rule.
» If a candidate does a question twice and does not delete either, mark the FIRST attempt.

NSC — Memorandum
s Consistent Accuracy will apply as a general rule,
» Ifa candidate does a question twice and does not delete either, mark the FIRST attempt.

= Ifacandidate does a guestion, crosses it out and does not re-do it, mark the deleted attempt. e Ifa candidate does a question, crosses it out and does not re-do it, mark the deleted attempt,
- | A ©_ (A4 R : : v
1 C=180°-(4+B) (anglesin a triangle)
sinx=—— tan C = tan(180° - (A4 + B
2 ¥" manipulation (1 - ( ) ¥ rearrange angle
¥=210°+k360°%kcZ OR  x=210°+k360° ¥ substitution of identity tanC = tan((1 SOn ~A)+(-B) ¥ substitution into
or x=330°+k360%keZ or x = —30°+ k.360° s . {anC = tan(180° — 4) + tan(—58) E)rm_ula _
o co ratios 1— tan(180° — A).tan(—B) expansion
x=—150°+£360%k e Z OR  x=—-150°+k360%k € Z ‘ tan C(1 - tan(180° — A).tan(-B)) = tan(180° — ) + tan(~5) @
‘ or x=330°+k.360° or x=-30°+£.360° ¥ x=180°+ (90° - 2x) + K360° tanC—tanCtan Atan B =—tan A —tan B
¥ x=90°+k120° tan 4+ tan B + tan C = tan A.tan B.tan C
OR ¥ x=360° - (90° - 2x) + k360°
sinx+2cos’ x=1 v x=-270°-k360°
S —1_ 2
SRS T S %) QUESTION 11
sin x =—cos2x If k € Z not included: 6/7 _NOTE: Penalty of one for early rounding off once in this question o
sin x = —[sin(90° - 2x)] [1LL1] BPA =208 —67° v BDC =141°
x =180°+(90° - 2x) + k360° ) R L —141°
3x = 270° + k360° 23607 (- K560 ¥ manipulation o i v sine rule
p— x=-270°—k360° ¥ substitution of identity sinDBA _sinl41° v substitution
== —
. 97 120
kel ¥ co ratios -
inDBA =0,5087006494... -
OR v = v B=30,58°
= o
2 = 180°— (90°— %) + k360° Do _  mezhod or
) ¥ 1 =90°+ k360° .‘.Bea:mg of Ehlp A Iz"rom Shl]lB MRD = 28°
sinx +2cos” x =1 ¥ 2x =180°+ {90° — x) + k360° = 180°—(360° - 208%) + 30,58 ¥ answer
sinx=1-2cos’ x v x=30°+k120° = 58,58° 6)
sinx=—cos2x (7) 013
o BDA =208°-67°
—c08(90° — x)=cos2x y n
keZ 16/ A & —141°
pe 15— s 2= 180° + (90° - x) + K360° If k € Z not included: 6 7[20] =141 BDC =141
F= o0e ':360: 3 ar 3x=270°+ k360° sinDB4 _ sin141°
¥ x=30°+Kk120° 97 120 ¥ sine rule
keZ sin DBA = 0,5087006494.... ¥ substitution
DBA=30,58°
then 360°—208° = NDB  (reflex angles) v NDB=152°
- NDB=152° '
but MBD + NDB =180° (¢o - interior angles/ angles around a point)
~.MBD =28 v MBD=28°
then MBA = MRD + DBA
=30,58°+28° v answer
=58,58° (&)
Copyright reserved Please mrn over { Copyright reserved Please turn over
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¢ Consistent Accuracy will apply as a general rule.
® If a candidate does a guestion twice and does not delete either, mark the FTRST attempr.

* If & candidate does a question, crosses it out and does not re-do it, mark the deleted attempr.

DoE/November 2009(1}

NSC — Memorandum
s Consistent Accuracy will apply as a general rule.
* If a candidate does a question twice and does not delete either, mark the FIRST attempt.
s If a candidate does a question, crosses it out and does not re-do it. mark the deleted attempr.

| 11.1.2 E;BO,SSE TOR N
g At ¥
. cos e v cos ru.lf:'
A T— ¥ equal sides
> cosB= dia-b ¥ substitution
| 2aa
120km _ 2a° —b?
28° /30,582 ST P
-1- i simplification
24’ (4}
Ea B
—— =5in(28° +30,58°%)
120
EA =120sin(28° +30,58°
e i ¥ definition
£4=1024 km ¥ substitution QUESTION 12
A T ;
R 120-x 121 ‘ T 71205 0) o
+ answer i (-60°; 0)
(3) A
0 ¥ (30°,2) or
* R @10%-2)
38,58° B @
I
B -!:?ﬂ 158
Let BQ =x, then AQ =120 —x
5in 58,58° = Lo 8in 58,58° = QR
x 120-x
PQ = x.5in 58,58° QR = (120 - x)sin 58,58° v e L
PQ+QR = x.sin 58,58° + (120 — x) sin 58,58° rigonometeric
. 18
=120sin58,58° s
=102.4
¥ sum
OR
BP = AR (assume ships move at same speed)
¥ answer
3
v
trigonometetic
Copyright reserved Please twn aver Copyright reserved Please turn over
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= Consistent Accuracy will apply as a general rule. * Consistent Accuracy will apply as a general rule.
» If a candidate does a question twice and does not delete either, mark the FIRST attempt. » Ifacandidate does a guestion twice and does not delete either, mark the FIRST attempt.
* Ifacandidate does a question. crosses it out and does not re-do it, mark the deleted attempt. » |fa candidate does a guestion, crosses it out and does not re-do i, mark the delered attempr.
T _&_“—EZ); ARAQ _(E:ngle. angle, side) ratios QUESTION 12
~BQ=QA=60km
= PO ¥ 51.20km 122 | cos(x—30°)—l ¥'manipulation
5in58,58° = 0 2
2c -30°)=1
. PO = 60sin 58 58° g ol ¥ answer
. See points A and B on the graph @
=51, -
¥ answer ) | Note: A and B in the correct place
(3 peESms 1 on the graph: full marks
PR =2PQ If drawn the line v = — and put A and B on the graph: 0/2
=102,4km 2
If A and B on the x-axis: 1/2
oR  |1fA=-30°andB=90°: 12 ) B
12.3 | cos(x—30°)=0,5 ¥ 60° (ref angle)
x-30°=60" x-30°=-60° v 90°
BM "
——r 00531.42 x= 900 r= _300 v - 30°
120 3)
BM =120xcos31,42° Answer only: 3/3
=102,4 ‘/_ i 12.4 | g'(x) =0 is at maximum and minimum values of graph v'¥ one for each x-value
trigonometeric - 5 @
ratios x=30% 210
12.5 | x =]-90°; - 60%)w (120°; 270°)] ¥ notation
" substitution ¥ critical values
OR 3)
¥ answer —90° < x<—60° or 120°<x<270°
(3) OR
112 | AB=BC=a=¢ « equal sides | | x<—60P0rx>120° 273
B =4+ ¢ —2acxcosB v cos rule
b* =g’ +a’ -2axaxcosB o
. . ) v substitution
b*=2a" -2a cosB
b =2a*(1-cos B)
2
b —=1-cos B v
2a simplification
¢ 4
cosB=1-— @
2a
OR
. B b
sin = 3 -
. B
T
ccosB:l—lsin’£ 2
2 a B B h
B E vosin—=—
=1-2 — 2 2a
2a - ¥ formula
B v substitution
- hi2 bi2 (4)
Ya [13]
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QUESTION 1 QUESTION 3
ABCD is a quadrilateral with vertices A(—3; 0). B(-1 ;- 23). C(2;—1)and D(0 ; 2}. 31 The point P(— +2 :+3) lies in a Cartesian plane. Determine the coordinates of the
image of P if:
Ty 3:11 P is reflected in the line y=x. (3]
312 P is rotated about the origin through 180° 2)
DO:2) 32 The vertices of the polygon ABCDE are shown in the grid. The coordinates are:
A(1:1), B(1:2), C(2;3), D(3:2)and E(2;2). Each of the points of ABCDE in
the grid below is rotated about the origin in a clockwise direction through an angle of
90°,
T
A(=3:0 g X
3 $
o+
-
C2i-0
o+ B
A
x
| . | ; ., J " . b
5 & 3 LY 0 i 3 3 4 i "
B(-1:-3)
2t
] Determine the coordinates of M, the midpoint of AC. (2)
12 Show that AC and B bisect each other. 3)
13 Prove that ADC = 90, ]
1.4 Show that ABCD Is a square. (6} "
3.2.1 ‘Write down the coordinates of D', the image of D. m
1.5 Determine the size of #, the angle of inclination of DC, corract to ONE decimal ) .
place. 3 322 Sketch and label the vertices of A'B'C 'D'E’, the image of ABCDE on
DIAGRAM SHEET 1. &3]
1.6 Does C lie inside or outside the cirele with cenrre (0 ; 00 and radius 27 Justify your " ;
answer. (2) 3.2.3 The polygon A'B'C'D'E" is then enlarged through the origin by a
[20] factor of 3 in order 1o give the polygon A"B'C"'DE”. Write down the
coordinates of D’ the image of D', 2
3.24 Write down the general transformation of a point (x ; ») in ABCDE w
{x"; ¥") after ABCDE has undergone the above two transformations;
that is, rotation in a clockwise direction through an angle of 90° followad
by an enlargement through the origin by a factor of 3. 4
3.2.5 Calculate the ratio of Area ABCDE : Area A“B'C"DE". 2)
[18]
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QUESTION 2 QUESTION 4
O is the centre of the circle in the figure below. P(x ;) and Q (12 ; 5) are two points on the . . . N, .
circle. POQ is a straight line. The point R(z ; — 1) lies on the tangent to the circle at Q. D'j"t?rmme the-cooiiniates x:’f’d il ﬂ_'e m_“’ge_m P A when QP 5 ritafed. sbont te
i origin through an angle of 45° in the clockwise direction.
Y ¥ A
Frsa)
& Pz
45°
Q12;:35) \
a s
0 ¥ 17]
- R{r;-1) ) QUESTION 5
5.1 Do NOT use a calculator to answer this question. Show ALL caleulations.
Plx;y
b3 ) Prove that:
511 tan 450°.5in300".cos14sin(-135%) _3
sin104°.cos 225° 3 (6)
231
512 cns?sn;w
* )
32 Prove that cos(90° - 2x),tan(180° - x) + sin”(360° - x)= 3 sin” x (6)
; ’ ’ [16]
2.1 Determine the equation of the circle. (3)
QUESTION 6
22 Determine the equation of the straight line through P and Q. (2)
6.1 6.1.1 Prove that (tanx—1)(sin2x—2cos* x) = 2(1- 2sinxcosx) (5)
23 Determine x and y, the coordinates of P, 2 i
12 6.1.2 Determine the general selution for: Ll =3 correct o ONE
24 Show that the gradient of QR is ——. ) 2
3 decimal place. (5}
k]| Determine the equation of the tangent QR in the form y=... 3)
6.2 Ifcosff= % where p < 0 and £ [180°;360°], determine, using a diagram, an
24 Calculate the value of 1. 2) V3
expression in terms of p for:
23 Determine an equation of the circle with centre Q12 ; 3) and passing through the
origin. (3) 6.2.1 tan ff (4
117]
6.2.2 cos 28 &)
[17]
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QUESTION 7 QUESTION 11
A. B and L are points in the same horizontal plane, HL is a vertical pole of length 3 metres, A parachutist jumps out of a helicopter and his height above ground level is estimated at
AL =352m, the angle ALB =113 and the angle of elevation of H from B is 40°. various times after he opened his parachute. The following table gives the results of the
observations where ) measures his height above ground level in metres and ! represents the
H time in seconds after he opened his parachute.

f; 2 3
[Ty Ts00 300200 120 70 | 40 20 |

11.1 On DIAGRAM SHEET 4, draw a scatter plot for the above information. (2)
3 m
11.2 Describe the curve of best fit. (1)
11.3 Use the scatter plot 10 estimate the height of the parachutist 5.5 seconds after he had
B opened his parachute. (1)
141
QUESTION 12

The box and whisker plots below summarise the final test scores for two of Mr Jack's
Mathematics classes from the same grade.

A Class A ®
1.1 Calculate the length of LB, (2) T
Class B ‘
7.2 Hence, or otherwise, calculate the length of AB. 4
1.3 Determine the area of AABL . (4 * 3:3 els .L ;ﬁ 5‘4 g‘u ;6 wc‘m
119 - '
QUESTION 8 121 Describe the features in the scores that are the same for both classes. (2)
Consider the fumctions (x) = cos3x and glx) =sinx for x & [-90°1180°). 122 Caleulate the interquantile range for Class B @
8.1 Solve for x if £(x)= glx). (8) 123 Mr Jack considers the median of each class and reports that there is no significant
. ’ difference in the performance between them. Is Mr Jack's conclusion valid? Support
8.2 Skeich the graphs of fand g on the system of axes on DIAGRAM SHEET 2 for your answer with reasons. 3
x = [-90°:180°]. {(6) M
83 Solve forx if Fix)< g(x) where x e[-90°; 0°]. 3) TOTAL: 150
171
Copyvright reserved Please turn aver Copyright reserved
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QUESTION 9 INFORMATION SHEET: MATHEMATICS

INLIGTINGSBLAD: WISKUNDE

The time taken. in minutes, 1o complete a 5 kilometre race by a group of 10 runners is given —bivﬁbz —dac
below: O =
18 21 16 24 28 20 22 29 18 23 A= P(1+ni) A= P(1—ni) A=Pa-i A=P1-i)"
9.1 Calculate the mean time taken to complete the race. 2 L] 2
" & 2!‘:”(”7”) Z(a+(i—1)d]=%(2a+(n—])a‘]
9.2 Calculate the standard deviation of the time taken to complete the race. (Use the T =1 -
formula on the information sheet.) (3] . 4
G zar""——;-—l-:r{l
9.3 How many runners completed the race within one standard deviation of the mean? 2) =1 1-r
18]
Bt R
QUESTION 10 i
A street vendor has kept a record of sales for November and December 2007. £(x)=lim flath)-f(6)
The daily sales in rands is shown in the histogram below. A0 h
- . ol
f e P W
d=y0ry =0 + (v -1 M{T;T
Y=
y=mx-c ¥y =mx-x) = s m=tanf
X; — X
(x—a) —(p-8F =+
Frequency In A4BC:
in days
¢ o L, _C a® =b2 4% —2be.cos 4 areaMBC:lab.sinL‘
sind  sinB  sinC 2
sin(e + #) = sina.cos B = coseesin § sinfa - f) = sine.cos f — cosex.sin f§
cos{e — ) = cosa.cos B - since.sin £ cos(ar — )= cosa.cos A +sinzsin
[cusl w—sin® a
=41 et ih 2 = 2si .
s 70 80 90 100 110 120 cos2a = 11 2sin” & sin2e = 2sina.coser
Daily sales (in rands) anes’ -1
10.1 On DIAGRAM SHEET 3, complete the cuamulative frequency table for the sales over - i(xf ,)—(]‘
MNovember and December, ) e P o2 = )
’ n n
10.2 Draw an ogive for the sales over November and December on DIAGRAM SHEET 3. (3) "
) ) ! . . Py =" P(A or BY= P(4) + P(B)— P(4 and B)
10.3 Use your ogive to determine the median value for the daily sales. Explain how you als)
obtain your answer. (45
stimz i -al of 25% of ily 2
10.4 Estimate the interval of the upper 23% of the daily sales. 2) ] z (- i)(y )
L) T=a+bx b=Ee— "
Y-
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EXAMINATION NUMBER: o i
DIAGRAM SHEET 1
QUESTION 3.2
-
¥
++
C
=i E
X
] i i Il ! i1 Il Il il L »
T t T T T T T T 1 t >
-5 -4 -3 -2 -1 0 1 2 3 4 3
2t
41
Copyright reserved
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EXAMINATION NUMBER:
DIAGRAM SHEET 2
QUESTION 8.2
4 3y
1+
x
: ; I . L .
-90 -45 0 45 90 133 180
-1t
21
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EXAMINATION NUMBER:

DIAGRAM SHEET 3

QUESTION 10.1

DoE/November 2008

NSC

DAILY SALES

FREQUENCY

CUMULATIVE
FREQUENCY

QUESTION 10.2

70

Sales for November and December 2007

60

a4

30 A

Cumulative frequency

204

10 4

Copyright reserved

MathcmaticsP2

EXAMINATION NUMBER:

DIAGRAM SHEET 4

QLESTION 11.1

N&C

B0 80 100 120 140
Daily sales {rands)

DoE/November 2008

600

550

500

450

400

350

300

250

200

150

100

50
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» Continved accuracy applies as a rule in the memorandum,
» Ifa candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

QUESTION 1

AEg ]

e

DeENovember 2008

v substitution into
midpoint formula

|+ answer for hoth
coordinates

@

Answer only:
1 mark per coordinate

Wrong formula: 0/ 2

1:2 Midpoint RD
_ l’—_1_+0_—3+_2‘

2 7 2

I 1 i\ ’
-|-3r3)

v substitution into
formula

¥ answer
. Midpoint of AC and BD are the same point therefore ¥ conclusion
AC and BD bisect each other (midpoints are the
: same)
OR (3
Mathematics/P2 3 DoEMovember 2008
NSC - Memorandum
B 2 7 =
_ 1 1
.4M-‘Jl‘—3+5\ +[0+5} ‘
- 2 4 2 /3 for answer on
AM =.J65 the left (because
p——— = candidate did not
; (o L 1 show that M is on
cm=J2+d] <[-1:1
‘.IL 2 l |\ 2 ,‘ BD)
CM = /6,5
“z s ]
BM = ﬁ[—]— L
e 2N 2)
BM =63
DM = ﬁ|0—l] +[2+l\
W 2) V)
DM = /65
AC and BD bisect each other
13 o o220
K i
0+3 Note:
2 If do: v answer m .
e :5 Mg XM =1
=1=2 2.3
My, _ﬁ EK—E -1 ¥ answer My
3 -1=-1
Mep =7 then 3/ 4 if calculated the gradients
correctly. Y M xmp =-1
My X My
L - If m,, xm,, =—1 and conclude v conclude
3 AD | CD without any working, then ADC =50°
[=-1 1/4
LADLCD | %
- ADC =90° @
OR
S ey v anf=m,,
tané = =2
2
8 =123,69" ¥ 6=123.69°
.
tan DAC = 5
i v DAC = o
PAC = 33,69 DAC = 33,69
ADC =123,69° - 33,69°
ABC =90° ¥ ADC =90° ‘
4
L ] L] L]

Maths Paper 02
2008
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Mathematics/P2 4 DoE/November 2008
NSC - Memorandum
OR
AD* = (2-0F < {o- (-3 ¥ ADT=13
ADF =13
DC* =(2-(-n) -{o-2F ¥ DCF =13
DC? =13
AC? = (0~ (-DF +(-3-2F v ACT =28
AC =26
AD? + DC*
=13+13
=26
=AC*
AI? 1DC ¥ conclusion
o ADC = 90° “
14 BD=(2+3  +(0+1)
“L P v answer for BD
=4/26
AC = \"(_3 ST v answer for AC
=426 ¥ diagonals are equal
diagonals are equal ¥ bisect each other
diagonals bisect each other (Proved in 1.2)
(i.e. ABCD is a rectangle)
m 4~ Mry
_ 1 x5 Vo e =1
=5 ]
]| ¥, AC LBD
AC | BD ]
(6)
OR
AD* = (2-0F + (0-(-3)f ¥ substitution .
AD* =13 v answer for AD |
2 _(r_i—1F - —7 2
DC (2-¢-DJ +(0-2) v substitution
DC* =13 v answer for DC
The figure is a rectangle and one pair of adjacent sides are equal | v'v" cpnelusion
in length .. itis a square. (6)
OR
Mathematics/P2 -] DoE/November 2008
| NSC - Memorandum
AD* =(2-0F + (0- (-1 iz
. Mo answer for AD
et = (2-¢-1F +(0-2) « answer for AB
DC: =13 " o v answer for DC
| 4B =[3-Df - 0-(-3)F
AB =13 v answer for BC
o _y 1 r—nE .
BCP = (2~(-1F +(-1-(=3) v all four sides are
BC* =13 equal
All four sides equal and one internal angle equal 10 90° " one internal angle
equal to 90
6)
OR
The diagonals bisect one another
ADC =000 ¥ diagonals bisect
AD? = (2-0F +(0-(=3)f e her
5. v ADC =90°
4D =13 + substitution into
bCi={2- (_1)]2 +{0- 2)1 distance formula
- J v
pei=13 it
.. adjacent sides equal in length
. ABCD is a square v conclusion
(6)
1.5 Fa 2+1
0-2
3 ¥ gradient of CD¥
tanfl == 3
2 vitan B = -=
= 56,30993247..+ 180° 2
9=123,7
¥ answer
OR 3
|
tan DO =2 Penalty 1 for
. = incorrect rounding v 8 =90°+ DAO
DAQ =33,7° - . 8
4DC =90° b
#=90"+337°
do1z3 ¥ answer
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NSC - Memorandum _ -
16 OCf=2-0P+(-1-0
oct=5 v oc?
OC = 2,236067977
oCc>2 v answer
C lies outside the circle (2)
OR Answer only:
6/2
0C? =2 -0 +(-1-0/° (201
oct=5
oc’>4
C lies outside the circle
OR
2% },2 -4
(2F - (-1)" =5>4
C lies outside the circle
Mathematics T2 7 DeEMNovember 2008
NSC - Mzmorandum
QUESTION 2
rs
¥
Qui2;
Q P
Rir;-13
Py
21 ¥t = 00* ¥ substituting (3 ; 12) into
2 2
= (57 +(12)° Xy
(3)° +(12) v 169
=169
sxt ey =169 Vit ayt =160
OR 3

43y =) (12 =169

Xt eyt et
¥ substitution coordinates
¥ 169

3)

Answer only: Full marks

@
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Memorandum
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(P12~ 5) (By symmetry)

OR

2 (50
r—|—x =169
12

s )

14457 + 2557 = 169x144 = 24336

@

169x° = 24336
X =144
x=412
x==12
y=-3
24 tangent L diameter
Mg ¥ Mgy = =1 Y Mgy xmg, = =1
|
T @
} _ 7“1_ _ 7}2
Y mQ}? = i = 3
12
OR
PQ L QR
12 A
Mgy =—= PQLQR
5
2)
25 -12
i v y=mx+c
12, ¥ substitution of gradient
§=—~(12)+c and (12 5)
e 1—‘?9 ¥ calculation of ¢.
° (3)
|12 169
T s 3
OR
y=-24x+318
OR

Mathematics/P2

Yoy =mx-x)

9
N&C - Memorandum

DoE/November 2008

¥ formula
¥ substitution of gradient

12
.],4:7?(:;—12) and (125
Sy-25=-12(x-12)
5y=—12x+144+25
S5y =—12x 1169
12x+5y=-169=0
P
y=-3 5 ¥ equation in correct form
3
2.6 -12
-1=20-12
5 5
12t =174 v substitution of
L ;-1
12 v answer
r=14,5 2)
OR
Mgy * Bigy =~1 S o0y
5 -6 12 =12
TR ¥ it &
=145
OR
PQ® + QR® = PR* ¥ Pythagoras with
576+100+(12=1)% =36 =(r+12)* +16 substitution
TN2+144 =241+ =17 + 241 +144 + 16
— 481 =696
¥ answer
=145 §
_ _ 2)
27 (x-12) +(p-5F -00* v (x=12)?
0Q* =(12-0F +(5-0)* =160 V(=52
(x-12F +(y -5 =169
v 169
OR 3
() +(») =169
By translating 12 units right and 5 units up
(x=12F +{y-3F =168 1f answer only:
(x—12) +(p-5F =169:
3/3
‘ [17]
L] L] n L L] L] L] L ] L] L] L] L]
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QUESTION 3
T () ) [V acondinae of P |
VY v'y-coordinate of 7’
[ (2)
312 pi42 ,-N’E) v x coordinate of P’
| v y-coordinate of P’
(2)
321 | p(2:-3) v answer
(1)
If rotated anti-clockwise: D' (=2;3) N tizik for
D'(-2:3)
322 ¥ coordinates 4
- + coordinates B
+ coordinates €
¥ coordinates E’
¥ rotation correct
(%)

1 all the peints on the
sketch are correct and

Jabels are 4" etc:
5/5

1f all the points on the
sketch are correct and
labels at incorrect

----------------------------------- point: 4/3
Deduct 2 marks for
anti-clockwise
direction
If write down
coordinates correctly
and did not sketch:
4/5
323 t ¥ x-coordinate
D" (6,-9 ;
( ) ¥ y-coordinate
If rotated anti-clockwise: D' (=6:9) 2
324 (x;3) 2 (i-x) Y (%)
()';7;'-)—)(3)';73)(] ¥ (3y;-3x)
~(xs )= By :-3x) (£
’ Answeronly: 4/4
If answer (kv ; - kx)
3/4
If Answer: 3(y;-x)
Mathematics/P2 11 DeE/November 2008
NSC - Memorandum
4/4
If rotated anti-clockwise the answer would be:
(x:p)=(-y:x)
{(v;-x)->(-3y;3x)
i slriy) =2 -3y:3x) )
325 | Area ABCDE:area A"B"C'D'E”
=13 ¥'v" answer
-1:9 @
If
OR A'B'C'D'E’
ABCDE
g
ABCDE ;'1
A'BC'D"E" 0tz
=1 [18]
%
QUESTION 4
3" = xc0s(—45%) - ysin(-45%) + formula
x' =2c0545° + 3Isin 435° v —45° or315°
” M 4 ‘E\
42 42 ¥ substitution of | 2=
Az 7 2
\ / 5 / ‘1 N )
. 542 i ¥ or |- J
A= 3 or % f\/—; L2
x' =354
and
¥' = ycos(—45%) + xsin(—45%) - cer for x
¥ =3c0s45° - 2sin45°
N S
yvzgﬁ _q|¥2 v formula
2 2 —
S (420
5 v substitution of | —
i 1
| Y= o —/— or 071 L=y
2 V2
. ’(SV’E 1’3\ ¥ answer for y
v[2E, 8
L 2"z ) )
A penalty of 2 marks for substituting 45° instead
R
12
of —45°, The answer will then be | - %; 3.;‘
or (-=0,71;3,54)
L ] L] L] n
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OR

If a candidate rotates clockwise and substitutes 45° the
formulae will be:

| x'=xcosf+ ysiné

x'=2c0s43° + 35in 45°
RE)
2

y

o=
x':zLﬁlu
2 4 LW
¥'=354
¥ =ycosd - xsind
' =3cas45° - 25in45°
47 IR
y':3|\_]ﬁ2 A2
ps 2 ‘ N z 4

=071

Let OP=OP' =r= 413
The x-coordinate of P = rcos(d - 45°)
x' = r(cosd.cos45° + sinA.sin45°)

x' = /13 cos#.cos 45° + +/13sin .5in 45°

: . )
NI I S
V13 2 J13° 2
. Iz
X=2+ Ea'ts
2
, 5\5
FallE
2

The y-coordinate of P = rsin(é - 457)
' =r(sin 8.c0845° - cos &.5in 45”)

y= -\’ﬁ sin &.cos 43° —vﬁcns f.sin 45°

¥ formula for x*
v 45°
v substitution

¥ answer for x"

¥ formula far 3
¥ substitution

¥ answer for »'

N

v formula » cos(8 —45°%)
¥ expansion

v substitution

+ answer for x

v formula rsin( — 45°)
v expansion

¥ =3 —=—=V13—=.—
\‘ﬁ \’ﬁ 2
-
i 3W2 =
=22
2
v \’E
y=— ~ answer for y
-y oo
p[52 2]
| 2 ’ ’
OR
Mathemanics/P2 13 DoE/November 2008
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2 = xcos45° — ysin 45°

| 3= yecos45° +xsin43°

1 1
2=—x-——y

f/ 3

~v2 +/2

xy2:242=x-y

--(1)

X232 =x+ ¥y
1+(2) 2x=542

S\E

x=2Z

Y

- (2)

-
542
e

cp=aifl
o

OR
(x5 %" =(rcos(f — 45 ; rsin(d — 45°))

£=56,30993247...°
x'=rcos(f —45%)

¥ =13 cos(36,3...° — 457)
x'=354

¥ =rsin(6 - 457

3" = /13 sin(56,3...5 — 45°)
¥'=071

v formula
¥ formula

¥ substitution

¥ substitution

v solving simultaneous
¥ answer x

v answer ¥

(M

v r=413

Vtng=>
2

¥ @=56,30993247..°
¥ x'=rcos(@ - 45%)

v =354
¥y =rsin(f —439)

vy'=071
(&)

Answer only: 6/7

17
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QUESTION 5
Penalise 1 mark for treating as an equation in this question.
5.1.1 | an480°.sin300°.c0s14°.5in(-135°%)
5in104".cos 2257 o
tan120°.(-sin60°).cos14° (-sin45°) —sin60*
= $in76°.(~c0s457) | P
RS v —cos43°
_ (~1an607).(-sin60°).cos14".(~sin45°) ¥ —tan60°

cosl4°.(—cos45%)
(. .lf Fﬁs"\ g IoR
A N
- ’ '|\. 2 /H\ 2 J

¥ cos 147 or sin 76°

v substitution

Penalise 1 mark for

_3 freating as an equation in
2 this question.
OR (&)
tan 480°.5in 300°.cos14°.sin(-135°) j -sin60°
—sinds5°
sin104° cos 2257 o ‘:’50
_ 1an120°{-sin 60%).cos 14°.(~5in 45 o _f::mo
sin 76°.(—cos 45%) v sin 76°
_ (~tan 60°)(—sin 60°).sin 76°.tan 45°
sin 76°
) PRy ¥ substitution
_[7 6}!7\‘3 "1
-
L8 2 4
3
T2 (6)
5.1.2 | cos75° ¥ cos(45°+ 307
= cos(45° + 30°) " enpansion
= 0(245:0539 ~sin45°,5in30  sulsstittion
_¥2N3 N2l
272 272
[ =
] 2 . . "
=¥ N v simplification
4 4
V2342 )
4 |
_A2653-1
4
OR
Mathematies/P2 15 DoE/November 2008
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cos 75°
= cos(45° +30%) : cnst45.° +30%)
= 005 45°, 005 30° — sin 45°.5in 30° ERQHEIOn
13 11 ¥ substitution
M2 22
A3
W2 22 + simplification
,w@ =]
2 ®
52 | cos(90° - 2x).tan(180° — x) — in* (360° — x)
. 2 ¥ 5in 2x
=sin2xtanx + sin” x VR &
= 2sin x.co87. > +5in? x ¥ sin’x i
Cosx sinx
.3 sz Vitanx =——
=2sin" ¥ -sin” x cosx
—4sin®x ¥ sin 2x = 2sin x.cos »
v 2sin®x
(6)
If uses cos 2v instead of
sin 2x and then works

correctly: max 3/6

[16]
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QUESTION 6
6.1.1 | (tanx - I)(sin 2x - 2cos” x)
& N
= 225 _11Gsinx.cosx - 2008 %) o sinx _
LCOsSX P =tanx
[ sin b P
=f FE, y ‘2cosx(sinx—msx) \/. FRr= Senons
Lcosx factorisation

=2sinx — cos x)°
=2(sin® x - 2sin x.cos x + cos” x)
=2(1-2sinx.cosx)

OR
(tan x — 1)(sin 2x — 2cos” x)
- s
= LY ) Y 2sinx.cosy— 20087 x)
\cosx 4

=2sin®x —2sinx.cosx —2sinx.cosx + 2cos” x
| = 2(sin® x - 2sinxcosx + cos® x)
=2(1-2sinx.cosx)

OR

2(1-2sinxcos x)
=2(sin® x+cos® x-2sinxcosx)
=2(sinx—cosx)’

. sinx
=2cos" x( =
cosx

¢

= 2cos® x(tan x — D(tan x —1)
=(2cos” x.tan x—2 cos” x)tan x-1)
=(2sinxeosx - 2cos” x)tanx 1)

= (sin 2x—2cos” x)(tanx—1)

OR

LHS = (tan x — 1)(sin 2x — cos® x)

sinx—cosx (., . z
=—(Zsm x.cosx —cos” ;c}
cosx

=2(sinx—cosx)°
RHS =2(sin? x + cos? ¥ — 2sin x cos x)

= 2(sin x — cos x)°

v simplification
¥ sin® x+cos’ x =1

(3)

sinx
4 =tanx

cosx

¥ sin2x = 2sinx.cosx
¥ simplification

| ¥ factorisation

v sin*x+cos’x=1

¥ sin®x+cos x=1
v factorisation
MG —

cosx
¥ sin2x = 2sinx,cosx
¥ simplification

+

X
=tanx
cosXx

¥ simplification

¥ sin2x=2sinx.cosx
2 5

v sinfx-costx=1

¥ factorisation

=LHS
MathematicsF2 17 DoE/November 2008
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6.1.2 | tanx -1
BR T g
2
tnx-1--6 v sx:mpi?ﬁcat:mn
¥ simplification
tan x =-35 v =787
x=-78,7°+ k.180° v+ k.180°
keZ YikeZ
5)
OR
tanx—1 ~3
2
fanx-1=-6
tanx = -3
x=1013° + £.180°
k=Z
OR
fanx—1 -
2
tanx—1=-6
lanx=-5
x=1013° + k.360°
or
x = 2813°+ k.360°
kel
OR
If the candidate has used
tan(x - 1)=~6 maxof2/5
621 cosfi= %—
lx=p N ¥ third quadrant
r=+5 Vy=—y5-p'
P V' answer
Y=yl (4}
— —J5-p If p is negative:3/4
L] L] n L L] L] L] L ] n L] L] L] L]
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6.2.2 | cos2f=2cos” -1 v 2eos® -1 QUESTION 8
¢ ) ¢ 52
=4 L_J =) e 2'1’_ I =1 1 8.1 | cos3r =sinx v equating
L5 SEH $in(90° - 3x) = sinx ) )
5.8 25 v 90 —3x = x + k.360°
@, L i ) . . o ¥ x=223°-F00°
5 90° ~3x=x+ k360 90° -3x=180"-x+£360° kc Z o
(3) —4x=—-90°+ £.360°  or —2x=050°+ k.360° 90°—3x = 1R0°— x + £.360°
OR $=225-k90°keZ x=—45°-L180° ke Z v x=-450—F.180°
2 . =—§7,57:22,5°:112,5° = —45°:135° ¥ ¥'v values of
cos2fi=1-2s5in® 4 FlEa6m # X 67,5°;22,5°;112.5 x=-45°;133 values of x -
. N
f__vﬁs__ i J5-p OR
=1-2 ——— 7 s
| V3 Y s /
! 2(3-p9) cos3x = cos(90° — x) ¥ equating
2(5-p%) i el | =905 —x+ k3
=== & s 3x=00° —x + £360° 3x = 360° — (0° — x) + £.360° "f ix_'z?; f; ;dgf’m
267 -5 - 2p® -5 4x=90° + k.360° or 2x=270°+ k.360° s o ’
5 3 x=225"+k90° keZ x=135°+k180° kcZ 3y = 360° - (90° —x) + k.360°
i x=—675%;22,57;112,5° x=-45°;135° ¥ x =135+ k.180°
OR 3 v'v'v values of x
N N 8
cos2f =cos” A -sin ﬁ» v cos® f—sin® g i
[ 7Y% ;a2
_(r) “yS-p v | £
V3 35 FJ cos 3x = cos(90° - x) v equating
g R 3x=90° - x + £.360° 35 =-90° - x + k.360° ¥ =0z E5E5"
-L_ir ‘. -v5-p’ 4= 90° + £.360° or 2x——90° + k.360° e —2}:0; o -
= X =— +X+ K.
- A e RO ReZ  x=-iS-RINC keZ b S e 1
=z o P 5-p pe=GT5" 1 20571128 x==45°,138" e
) 5 5 | 8)
2p' -5
ps Note:
3 If not all 5 values for x is
l[ ) given, the following applies
a7/ 4 or 3 values : 2 marks
2 values : 1 mark
1 value :0 marks
MathemeticsP2 19 DoE/Kovember 2008 Mathematics'P2 21 DoE/November 2008
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QUESTION 7
71 | 3 .
g 82 N
3  1rig ratio ’
LB=
tan40° ]
LB=338m (3.5752......)  answer
A
(3,5m:3.57m:3.6m) 2) AR / 2
; /
{ 1 ! “’ 54\\ 17 3
OR E O E T 1
LN S
2 __3 v sine rule 7 " e %
sin30°  sind40°
e i
1p._ 3sins0°
sin 40° F answer
LB=358m (3.5752......) ) @
7.2 | 4B* =4I’ + BI’ —2.ALBL.cos113® + use of cos rule
2 2 Epi2 = 4 ¥ substitation
AB* =(5.2)% +(3.58) - 2(5.2)(3.58)cos113 v AB=544041,.m°
AB* =54,40410138 m® ¥ answer
AB=738m (7375900
4)
Nois: Do not_ﬁiéalise if units ®
- ¥ are omi .
AB =73 m or 7.4 m: accept Penalise with -1 going beyond the domain.
78 v formula 83 | —67,5°<xs -45° ¥’ critical values

Areaof AABL = % ALBL.sin ALB

-%(5.2)(3.53)51'111135

=§.568059176
=8,57m

Note:
Area=8.5 or 8,6 : accept

v substitution

¥ v answer

If cos ALB: 0/4

(101}

OR
xe [-67,5°:-45°]

4) OR

From — 67.53° up to and including — 45°

¥ notation

3)
Note:
If —67,5% <x<—435°:2/3
Half of the inequality: 1/3

Hx=-675%0orx=-45°:
073

Il answer is
225°<x<112,5° then2/3

If answer is 135 € x <180°

 then2/3

[17]
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QUESTION 9
= =
91 | Mean= 22 = 22 mirutes g SALOT inutes
10 number of runners
¥ answer
: 2)
Time taken (x—f] (x,—x%)" |
9.2 Answer only: 2/2
18 -4 16
21 -1 1
16 -6 36
24 2 4
28 6 36
20 -2 4
22 0 0
v'¥setling up of
29 7 49 table and correct
19 3 9 values in column of
2
x—X
N - 1 x,—5)
| Sum 156
B o =
= F—Z(x# —X) - ﬁﬁ =395 v substitution in
' a Vio formula
¥ answer

(If the candidate used a calculator to answer QUESTION 9.1 and | 4)

QUESTION 9.2, award full marks if answers are correct.)

If only one mistake in the calculation: 3 /4

Answer only: 4/4

If candidate uses # — 1 in the formula, the answer

91 One standard deviation of the mean is in the interval
- (22-3.95; 22 + 3,95) which is (18,03 ; 23.95)
v'¥ answer

.. 6 runners completed the race within one standard deviation of the (2)

mear. Answeronly:2/2

(List of times: 21. 24, 20, 22, 19, 23) 8]

If candidate used & = 4,16, then the interval is (17.84 ; 26,16) and

the answer is 7 runners. .

MathematiesP2 23 DoE/MNovember 2008
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QUESTION 10
10.1
Cumulative
Daily Sales (in Rand) Frequency | Frequency

60 < rand < 70 5 3 v Frequency Column

70 < rand < 80 11 16 ¥ cumulative

80 < rand < 90 22 38 frequencies

90 < rand < 100 13 31 (3)

100 < rand < 110 7 58 .

110 < rand < 120 3 61 If one wrong in the
frequency column,
deduct 1 mark.

10.2
Sales for November and December 2007
| ¥ gumulative totals
a5l e ¥'points at upper
limits of intervals
T ¥ shape
50 -
Hroa — @
g
3 T I the ogive is NOT
;E I grounded, no penalty.
% a0 JE” . o ot ke
] |
§ If plotted as the
20 4 midpoint of the
interval and the
L cumulative
*° frequency:
1900 S i — 1 2/3
o |
0 20 140
Daily Sales (rands)
[70.3 [ Median=R 87 v correctly read off
(Accept answers between 84 and 90) ogive
(€3]
10.4 | R96 < sales <R 120 ¥ v correctly read off
ogive
(2)
191
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QUESTION 11
11.1
SCATTER PLOT OF HEIGHT

AROVE GROUND LEVEL VS

DoEMNovember 2008

H
H
E
g ¥+ all points
H plotted correctly.
£
C
£ 2)
E —— —
0 —— No penalty if the
o 1 2 & 4 5 B 7 B 9 points are joined.
Tira (sacands)
e |
I
11.2 | Exponential v answer
1)
OR Straight line : 0/ 1
Quadratic
OR
Hyperbola
OR
Decreasing steeply then gradually.
(Applicable descriptions are acceplable)
11.3 | Approximately 90 m ¥ answer
(1)
[4]
Mathematics P2 25 DoENovember 2008
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QUESTION 12
12,1 The median. the maximum scores, IOR o N ¥ any two of the
list
Note: @
Any two statements that are valid in the context of the problem apply.
122 | IQR=90-72=18. ¥ formula
v answer
2
Answer only; 2/2
12.3 | No. ¥ No
In the calculation of the median only the value in the middle of an ordered data | ¥ extreme values
set is of impertance. The extreme values are not taken into account. In this not taken into
case, 25% of the learners in Class A had a seore of less than 66 marks. The account
minimum mark in Class B is 66 marks. Hence the performance of the two ¥ minimum marks
classes differ significantly, different
E)]
OR
171
No.

The one is skewed to the left and the other is skewed to the right. The extreme
values are not taken inte account,

OR

| Ne.
The lower quartile of Class A is below the minimum of Class B. The extreme
values are not taken into account.

OR
No.

The left whisker of Class A is much longer than the left whisker of Class B.
The extreme values are not taken into account,

TOTAL: 150 marks
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QUESTION 1 QUESTION 4
v decimal places wh : i
1.1 Solve for x, rounded off to TWO decimal places where necessary Phie gt Bl T e B T = a_ %
2 i x-p
111 X =5x-4 3) T(%; 3} is a point on 7. .
112 2(3-=x)=-3 (3)
1.1.3 3-x <20 (&)
1.2 Determine the values of x and y if they satisfy both the following equations
simultaneously:
2x+y=3
X +y+x= y: (8)
-4
1.3 Given x = 999 999 999 999, determine the exact valug of 3
-
Show ALL your calculations, ()
5 N |
14 Explain why the equation —— = — has no real roots. 2) H
x z o H
[26) 21 :
4.1 Determine the values of a, pand g. 4)
4.2 If the graph of 7 is reflected across the line having equation y = — x + ¢, the new
graph coincides with the graph of y =7(x). Determine the value of ¢. 3)
17)
Copyright reserved Please turn over Copyright reserved Please turn over
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QUESTION 2 QUESTION 5
jven: =F =2(x-1)"-8.
2.1 Consider the sequence: % 4;%: 7;%; 0% s Given: h(x) = 4" and fix)=2x—1)"-%
51 Sketch the graphs of % and f on the diagram sheel provided. Indicate ALL
2.1.1 1f the pattern continues in the same way, write down the next TWO terms intercepts with the axes and any turning points. (8)
in the sequence. 2)
52 Without any further calculations. sketch the graph of y =log,x = gix) on the same @
212 Calculate the sum of the first 50 terms of the sequence. (7 system of axes. =
22 Consider the sequence:  8;18;30;44; ... 53 The graph of f is shifted 2 wnits to the LEFT. Write down the equation of the new
graph. 2)
221 Write down the next TWO terms of the sequence, if the pattern continues
in the same way. (2) T
54 Show, algebraically, that & x+ _ [=2h(x). 3)
222 Calculate the n™ term of the sequence. (6) N A 15
223 ‘Which term of the sequence is 3307 4) QUESTION 6
[21]
Skeiched below are the graphs of the functions f(x) = tan(x -45%) and g(x)~=3sinx for
QUESTION 3 x & [-1807; 1B0°].
Given the geometric series: 8x° +4x" = 2x' +.. ¢ Ty
J A 7
31 Determine the n™ term of the series. (1) >
32 For what value(s) of x will the series converge? (3) Tt
33 Calculate the sum of the series to infinity if x = % G 1+ £
el - £
I 735 30 50 135 180
¥
6.1 Write down the equations of the asymptotes of 3 = f(x) for x  [-80° ; 180°]. (2)
6.2 Describe the transformation of the graph of /" to A if h(x) = tan(45° - x). 2)
6.3 The period of g is reduced to 180° and the amplitude and y-intercept remain the
same. Write down the equation of the resulting function. 2)
16]
Copyright reserved Please turn over Copyright reserved Please wrn over
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QUESTION 7 QUESTION 10
7.1 R1 570 is invested at 12% p.a. compound interest. After how many years will the A drinking glass, in the shape of a cylinder, must hold 200 m{ of liquid when full.
investment be worth R23 0007 (4)
7.2 A farmer has just bought a new tractor for R800 000. He has decided to replace the ©
tractor in 5 years' time, when its trade-in value will be R200 000. The replacement
cost of the tractor is expected 10 increase by 8% per annum.
7.2.1 The farmer wants to replace his present tractor with 2 new one in 5 years'
time. The farmer wants to pay cash for the new fractor, after frading in h
his present tractor for R200 000. How much will he need to pay? (3]
7.2% »  (One month after purchasing his present tractor, the farmer deposited

x rands into an account thar pays interest at a rate of 12% p.a.,
compounded monthly.

s He continued to deposit the same amount &t the end of each month
for a total of 60 months.

e At the end of 60 months he has exactly the amount that is needed to

: E "
purchase a new tractor, afier he trades in his present tractor. 101 Show that the height of the glass, &, can be expressed as i = ~0C2' ) @
Tr
Calculate the value of x. (6)
. 400
723 Suppose that 12 months after the purchase of the present tractor and every 10.2 Shob thatthe total sirface area oftie glass can borexressed 88 ()= A1+ =2 2
12 manths thereafter, he withdraws R3 000 from his account, to pay for
maintenance of the tractor. If he makes 3 such withdrawals, what will the 103 Hence determine the value of r for which the total surface area of the glass is a
new monthly deposit be? 4 minimum. (5)
[17] !
QUESTION 8
8.1 Determine #'(x) from first principles if f(x)=-3x%. (5)
8.2 Determine, using the rules of differentiation:
o
D y= W _1?
dx 2 bx
Show ALL calculations, 3)
[8]
Copyright reservad Please turn over Copyright reserved Please turn pver
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QUESTION 9 QUESTION 11
Sketched below is the graph of g(x)=-2x" —3x® +12x + 20= - (2x - )(x - 2)° Amina owns a small factory that manufactures two fypes of cellular phones, namely Acuna and
A and T are urning points of g. A and B are the x-intercepts of g Matata cellular phones.
P(=3 :11) is a point on the graph.
» Each Acuna cellular phone requires 10 manhours to manufacture and each Matata cellular
1y phone requires § manhours to manufacture.
T = Each Acuna cellular phone requires 3 manhours in the testing department and each Matata
cellular phone requires 4 manhours in the testing departmen,
¢  The manufacturing department has a maximum of §00 manhours available per week.
s The testing department has a maximum of 360 manhours available per week.
s The factory needs to manufacture at least 60 of the Matata models each week.
£ Let x represent the number of Acuna cellular phones manufactured in one woek.
Let y represent the number of Matata cellular phones manufactured in one week.
P3: 1D 11.1 Write down the constraints, in terms of x and y, that represent the above-mentioned
o information. 3)
11.2 Use the attached graph paper (DIAGRAM SHEET 2) to represent the constraints
graphically. (5)
& 113 Clearly indicate the feasible region by shading it. 4]
A 0 B
\ 11.4 If the profit on one Acuna cellular phone is R200 and the profit on one Matata
; cellular phone is R250, write down an expression that will represent the profit, P, on
9.1 Determine the length of AB. (2) the cellular phones. n
9.2 Determine the x-coordinate of T. ) 115 Using a search line and vour graph, determine the number of Acuna and Matata
i . . . cellular phones that will give a maximum profit. assuming they are all sold out.
9.3 Determine the equation of the tangentto g atP(-3; 11), in the form p=... (3 Draw a search line an your graph. )
9.4 Determine the value(s) of & for which —2x® —3x* +12x+ 20 =  has three distinet 116 If the profit function for the factory was P = 180x + 240y, would there be any
roats. 3) difference in the optimal solution? Give a reason for your answer. (3
9.5 Determine the x-coordinate of the point of inflection. 4
[18]
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DIAGRAM SHEET 1 DIAGRAM SHEET 2

QUESTIONS 5.1 AND 5.2 QUESTIONS 11.2 AND 11.3

-
40 !
|
4 |
) 120 ) i I =
T 100 f |1
i+ = -1t
|
|
38 ‘ =TTt 1
] |
a0 1
|
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INFORMATION SHEET: MATHEMATICS
INLIGTINGSBLAD: WISKUNDE

Nar = r Y ar = ~1<7
i -1 i 1—»
p_dfieiy-1] p =0+
5 = (x+h)— f(x)
f'(x)= lim
h-»() h
- A i ) Vit ¥
1 (xs=x)"+ T = = |
\ 6] 5 "l
¥=mx+¢ v=y, =mx—x) m==2 = m=1tland
J ? o
(x—a) +(y—-5b) =»*
In A4B(
a b c ) o2 < I g
- - = — b=+ A area AABC =—ab.sin(
sind  sinB  sin( 2
sin{e + ff) = siner.cos f + coser.sin f sin(e — f) = sina.cos f — coscz.
cosla + fi)=cosex.cos ff —sinee.sin cos(ez — )= cosa.cos B+ sina.sin A
|cos” @ —sin” a
cos2a = 2sin” & sin2e = 2sina.cosa

2cos” -1

P(4) £ P{4or By=P(4)+ P(B)— P(4 and B)
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¢ Continued Accuracy will apply as a general rule. 1.2 y=3—2x v 1 =2X
¢ Ifa candidate does a question twice and does not delete either, only mark the FIRST attempt. (55 (3-2x)
« 1fa candidate does a question, crosses it out and does not re-do it, mark the deleted attempt. 5 5 v substitution
3-2x+x=9—12x+4x e .
5 et LEts bt v simplification of
QUESTION 1 3x*-11x+6=0 ‘ (3-2x)°
- = e | Bx-2)(x=3)=0 v standard form
111 x' =5x-4 o | | | 5 v factorisation
' =5x+4=0 - 1 for not equal to zero | | ¥ i""d?m =0 =3 or bR v both x values |
. . in this question only ¥ factorisation i
(x=4)(x-1)=0 . 7 Byth e |
Fh G If = 0 appears once in TR IREWEES 5
= X= .. : 3 . 2
- this question then full 3) | 3 %) ) | ¥+ y values
| marks | OR | + (8)
! | | {
} By the formula OR
| ¢ standard form =0 | . . — ‘
| v’ substitution |
. | 3-3
| v both answers | X 3y
5 ~ 1 | ~ 3—
]1:2 3 ‘ - v ox =
ol v simplification | 3=y ; =5
| . | - 4y =y ¥ substitution
| ¥ =3x-3=0 v standard form . A
‘ il 7{ 3)” —4(1)(=3) | \ 9—by+3 o ¥ simplification of
AN b T S £ | o - 2
= 30 — | for inaccurate v substitution into | | 4 2 |
S rounding off for both formula | O—fy+y° ~4y+6-2y=4y" 2
3+ 421 s | . : - N
i :- answers. | | 0=33"+4y-15 v standard form |
2q 79 v ans 0=(3y-5)p+3) v factorisation }
x=379 or x=-0.79 answers i It a4 ¥ both v values
(5) 5 R
) ¥== or y=-3
OR 3
| R o 2 g v'v xvalues
P simplification ‘ T3 - 8)
: 3 ; OR
i @ v standard form
—x"+3x+3=0 | |
an? = | ¥ substitution into
 =324/(3) -4(-13) — ——I’.‘ i g = | ‘ y=3-2x
L3 3=1) = | =1 for inaccurate | formula N S |
L . e b3 X+ V=
| rounding off for both ‘ - Vy=3-2x
| =3 +/21 answers (x+yUx—y)+{x+y)=0
| x= [ ———— vV answel i i
| <= AnSWETS R (x+¥x=y+)=0 ¥ common factor
. 5
r=379 or : ©) v common bracket
| Note: |
| If negative | = |
[ y==x 1 || ¥ =
discriminant | 3 | |
max2/5 3-2x= 5 ‘ i L
= or r= Ls ViD—4F = =%
= 3 | v both x-values
| | y=-3 5 v'v y-values
Y=2 (8)
) |
|
OR
Ce wer ( Please turn over
Mathematics Pl 3 DoENovember 2008
- NSC - Memorandum Mathematics Pl ; Dok
1.1.3 1 = =
A= A 3-3 3-)
" x=": v X
| - 2" —x+3<0 v standard form 2 2
2 ST +) ‘ v factorisation X =3 +x+3=0
S \ [ Ert =ty =0 v common factor
- A /s i + - 3 0
(2x+3)(x-1D>0 \ / | v OR /L v common bracket ‘
: — = S A | % (x+yHx=y+1)=0 |
: : 3 :
X op x>1 1 v ox . | = ‘
5 > = v y=—x
OR v ox>1 ‘ y=x+1 )
3 2 = ! x 3= 3y
(2) v e
ve =) (1o ) =] ) 5
| 3 v both y-values
| - <y
| OR ‘ at v v x-values
4 gyt v standard form y==3 e ® (8)
) v factorisation | x=3 T3
0<2x"+x-3 | 2
1 : i
0< (2x+3)(x—1) v OR /v | 3
. 3 S [ sz 1.3 C(x2Mx-2) ¥ factorisation
) 0 - (x—12) = ¥ simplification
| v x>1 %
(3) - - 600 000 G0 .
Therefore when x = 999 999 999 999, the value is
| . i v answer
—] 969 999 999 999 +2 = | 000 000 000 001 | anll
Note: ) (3)
4/ 5 Inaccurate inequality in the beginning \_“["f' )
2 / 5 If final answer does not have inequality signs | If ;undidate.fids . .
(ie. question has been changed to an equation) =x+2 ‘ substituted m]:j:;t._n 0/3 .
4 /5 If the candidate has used AND or r instead of o . (aiswerwould.oe
OR or | 999 990 999 649 = 10'- -1 1 107" by
& ¥+ 2=19099 999 999 99Q + 2 substitution)
| 12 -
If Answer is | il i Answer only: 2/3
(2x+ Nx-11>0 Correct answer but
[ then: 3/5 incorrect mathematics
3 heni: 2/ 5 0/3
v inequality

17 >1 since lr 0
X X

v conclusion

— can never be equal to ¥4 (2)
<
OR
| 2%" +2=x ‘
1 1 :
& 2 ¥ equation
: - | ¥ conclusion
Which has no real solution since — > 0 forall x e R—{0} (2)
¥
OR
turn over
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2zt +2=5* ¥ calculation
x*4+2=0
x +0x' +2=0
b —dac=0-4(1)(2)
=4 ¥ A<DorA=-8
<0 )
. o real roots
2xt+2=2x*
v equation
R ag e %
¥ conclusion
Which has no real solution since x* 2 0 forall x= R @
[26]
QUESTION 2
2LL 11, ¥’V answers
16" 2
A2 ] v formula f
B [%+%+]E+..m 25 rem:s) (4+7+10+13+..20 25 terms) ca e
. 1{{1y* .
- —1 _n ) = -1
0 s A5
i (1)"’ _q 1a
AR
- \14/_ = 2_5[2(4)+24(3)] v answer for_
ol 2 geometric series
=10,9999999 =1000 v formula for
linear series
Sy =100L00 v %[2(4)+24(3)]
OR v 1000
v answer
8, = 25 terms of 1% sequence + 25 terms of 2™ sequence N
‘Note:
Sg =(i+l+l+..m 25 tsr'ms)+ (4+7+10+13+..20 25 terms) | Ifused 50 terms in
2 4 8 cach series: max
1[[ 1 Jﬁ 1] 5/7
Alla] ~ then is
zi\2 25 (answer
e T +?[2(4) +24(3)] 3876)
2 Answer only: 6/7
8q = 0,999999...+ 1000 ‘Write out series
_ and then correct
S50 =100L.00 answer: full marks
‘Write out both
series and not add
them: 6/7
Copyright reserved Please turn over
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NSC — Memorandum
221 [60;78 ¥ v gnswers
2
222 8\ 1 30\/:4,4
10 12 14
v oa=1
2a=2
a=1 " substitution
Ty = n +bn+e
8=1+b+¢
T=b+e .0 ¥ solving
| 18=4+2b+¢ simultanecusly
14=2b+c ..(i)
(i) = (i) 14=2b+¢ V=7
T=h+e ve=0
n7=b
c=0
T, =a+7n
' ¥ general term
OR (6}
7,=8
L,-5=10
o vI=8
h-T=12 , v L -T,=10
T, -T, , =nthterm of sequence with g =8 and d=2 e o
: 3427
i ¥ Add both sides
7, =8+10+12+..+1025 terms
T, =§[1s+ 2n—1j] P
T, =nn+T) v substitution
OR (8}
Copyright reserved Please turn over

Copyrigh

constant second difference = 2

T =— [:c_m-\; first difference) + (n lnj»\:;rwd:.‘f{h‘ﬂ'u‘m.'ul| + T

Ii=1+b=8§
L=
Vo=n % Th
[ =n(n+7)

"
=]
T, —[2(10) +
T =10(n—-1)+(n
T, =10n—-10+n’
T =n"+Tn
T =n=1L~=(n
T, =(n=1(18)—(n

T, =181—18—8n

T =n"+7n

OR

(m—2)2)]+8

2)(n-1)+8
in+2+8
OR
= (n-Dn-2)
-2)7, = 2nd difference
: 5
: (n—-1)(n-2)
2)(8) + 2~
16+n" —=3n+2
OR

¥ finding T

v second

{ifference = 2
aifierence = 2

(6) |

¥ formula

¥'v simplification
v’ answer
(6)

¥ formula

¥'v substitution

(6)

‘Mathematics/P1 9 DoE/November 2008
N&C — Memorandum i} ‘
(n—2)(n— 3T, - 2(n—N)(n— 3T, +(n-2)(n—1)T; v formula
T = = vV substitution |
v'v' simplification
I - (n* =5n < 6)(8) - 2(x" —4nz + 318} + (n* - 3n+2)(30) e m;‘:’fr
®
T, =4n® —20r+ 24180 + T2n—54 +15n° —~ 452+ 30
T,=n"+Tn
AAAA
OR observation
¥ answer
T,-8=18
T,=18=29 (6)
T, =30=3.10
T, =44=411 Note:
T,=n"+7n By trial and error:
6/6
Answer only: 6/6
233 | e(n+7) =330 e v substitution
W+ Tn-330=0 3 / 4 1f did nok rejict v =— 22 :’,j_‘““mtf"““
WA=t | v s o
- - Y error and then write n = 15! ;
2:1;2 or n=15 474 ¥ answer "
- S 174 ifjust equate T, that they found )
s IR B Tf linear T, and valid answer : 2/ 4
Copyright reserved
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QUESTION 3 QUESTION 5
5.1 EXPONENTIAL
31 | R & \ IJ / / ¥ shape .
7= [sz] —1 ¥ answer 52 _I‘__ & %, (must be increasing
e (1) \ b ; abave x-axis)
OR \ 3 { v y-int
v \ / £ PARABOLA
T=f=| & \ 3 ] e v shape
i \ Y | v+ turning point
OR \ ‘ ‘ ¥ y-intercept
fxY ‘ | £ ¥ x-intercepts
I;:lﬁrLEJ =T - ;,3 ,
OR \ E | ®
S \ . /l INVERSE/LOG
AT ——t— i v oz
3.2 x ' ratio | s
| ratio=Z ¥ shape
| E = . p
2 | \ (must be increasing
+ on the right of the y-
X axis
-1« 5% 1 v inequality ) \ ‘ s ) )
—22x<2 v answer — Note:
() g If x-intercepts not
3.3 5 e | | shown but correct on
« =17 ¥ substitution into T 08 graph 2/2 for x-
p 82 formula for S, B i intercepts.
1-Z ¥ substitution of |
2 3 Calculation of x-intercepts of parabola
gk x=— X =2x-1)% -
%‘ 3 I 0=20x-17 -8
W ) - -2 e 3
I‘E(E] W g 4=(-1y7 OrR T
& =x* = o
§.=72 (3 2=x-1or -2=x-1 0=x"-2r-3
x=3 or x=-1 0=(x—3Nx+1)
OR a=3 or x=-1
53 | p=2x+1y-8 “C .
i i
]3+2+ﬂ+ v seties "
2 OR
18 ¥ substitution
g =25t +4x—6 o
3 y=2x"+4x- Vol
4 @)
S, = 18 ¥ answer
1 3)
4 Formula Incorrect:
S.=72 D/3
[7]
Copvright reserved Please turn over Copyright reserved Please turn over
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QUESTION 4 54 I 13 s
hx +EJ =4 2 ¥ substitution
4.1 p=4 v answer p \
g=2 v answer g b 1
=4"42 v 442
sd ., ¥ substitution of (3; 3) =2) * )
T5-4 = 2h(x)
vl (3}
1 ¥ answer o \ 1 HE
a=1 (4) Hx L = 47 v substitution
Answer for p 1 mark vo2)
Answer for g 1 mark e sk
Answer for @ 2 marks =[2%) 2 V2% *
42 y=-xte ¥ correct point (4 ; 2) =2l v 2( ’]
| substitute (4 ; 2) + substitution o (3)
==l =R
c=6 v answer = 2.(4’) Note:
=2h(x If numerical
OR (€3] ) examples are nsed :
1/3
Translation of the line y= —x 2 units up and 4 units right
y=—{x-4)+2 v substitution of x — 4
y=-x+6 ¥ adding 2 [15]
v answer
(3)
Substitution of T(3 ; 5): |
0/3
Answer only: 3/3
M
Copyright reserved Please tum over Copyright reserved Please tum over
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QUESTION 6 OR
6.1 x = —45° v’ answer (L0171 -1 v F =R975462,46
x =135° v’ answer 975462,46 = x———— v n=60
) a0 v i=1,01
Note: 975462,46 = 81,66966986 x v formula
If correct numbers but x = R11944,00 v simplification
not writing as an v answer
equation 1/2 6)
If units left out: 2 / 2 Note:
6.2 h(x) = tan(45° - x) Continued Accuracy
= —45°) = — applies.
h('x) ‘ra.n(x' =i . v'v reflection about x-axis
h is the reflection of f about the x-axis 5 T = = =
@ 723 | Service =[5000(1,01)* +5000(1,01)* +5000(1,01)** +5000(1,01)" +5000]
OR = 3219777 Vv 32197,77
- > v setting up of
. . . _ v'v reflection about y =0 [1,011% -1 . correct
h is the reflection of fabout the line y = 0 @ 975462,46 = x,— — Service equation
Note: _ v answer
If calculation only: 1/2 975462,46 = 81,66966986x —32197,77 @
x=R12338,24
If answer is: OR
Reflection only: 0/2
. 5000[1,01° -1] v'v'32197,77
If do calculation and say Service = 1015 -1
reflection: 1/2 - 9’7 o v setting up of
Only B ’60 correct
ey =l ~3) 975862,46 = x L1 gorice equation
h(x) =—tan(x —45°) = —f(x) ) v answer
1/2 975462,46 = 81,66966986x —32197,77 “)
63 y=3sin2x V3 x=R1233824
v 2x OR
@
[6] Present Value payment of R 5000
= 5000{(101)™ + (LO1) +(LO1Y™ + (L01)™ + (L0} v 1772325
- <50 v 554666,19
=5000(1,01)™ 120y~ (1’01)_12
1-(1,01)
=R17723.25 v sefting up of
Present Value of the sinking fund correct
=975462,46(1,01)° equation
=R 536 942,94
Total Value of sinking fund  HHEWEE
=R 17 723,25 +R 536 942,94 4
=R 554 666,19
- —60
554666,19 = x ﬂ
0,01
x =R 1233824
OR
Copyright reserved Please tumn over Copyright reserved Please turn over
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QUESTION 7
Penalise ONCE in question 7 for early rounding off.
1+i.)=(1+0,01)"2
71 A=P(+i) ¥ e ( ej(f))126(82503 )
7 it i, = 0,12682503......
23000 =1570(1.12)" SR ;’(1 e
1
= - v apply log function o s
(1.12)" =14,64968153 . ;ps% zr g functi (112682503)° 1 X su?stltutllon
n log(1,12)= log14,64968153.. =5000—"—0-——— into formula
4) 0,12682503 v 32197,77
n=23,69 years (23,68701...) ~32197.77
or n=_24 years ’ LOT1® 1
or n=23 years 8 months o75462,46 = x 200" =1 _ 33197 77 v setting up of
or n=23,7 years Note: 4 correct
975462,46 = 81,66966986x — 32197,77 equation
OR Accept 24 years : 4 /4 x=R12338,24 v’ answer
Incorrect Formula: 0/4 OR R 12 338,24
A=P(1+i)" v formula @)
- 12
23000 =1570(1 + 2)" v substitution of 00 — A(L,OD” - 1)
i v apply log functi KL
(1.12)" =14,64968153.. apply fog Tunetion o
nlog(1,12)=1log14,64968153.. v answer BT v substitution
n=23,69 years (23,68701...) “4) x=394,24 ?tggf‘(‘)r;u]a
or n=24 years & So monthly deposit must be increased by R 394,24 ’
g‘r' : - gg %’eaer::; monihs I:Iew monthly deposit v setting up of
- TRi2amad e
721 A=PQ1+i)" v substitution g equation
=800000(1.08)* VR 1175 462.46 v’ answer
= R1175462,46 R 1233824 ”
. R1175462,46 — R200 000 & R TEARAE
= R975462,46 > 3) [17n
Some calculators give R 975 462,50
Incorrect Formula: 0/3
722 A1+ 1] v F =R975462,46 or
F= [% answer in 7.2.1
1,01 -1 et
975462,46 = x¢ vi=1,01
0,01 v formula
975462,46 x 0.01 v simplification
Lo —1 = v answer
6)
x =R 11944,00
Copyright reserved Please turn over Copyright reserved Please turn over
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94 y-coordinate of T is v y-coordinate of T (27)
8.1 =i f(x+h)—-f(x) ¥'v definition g() =201 -3(1)° +12(1) +20
TR i LGP~ () =27
. =3(x+h)? —(=3x) s h T(1;27)
=lim————~ """ 7
0 h BT v'v answer
R AR 3 L0<k<
—fim 3x® —6xh—3h° +3x v _3(x+h)? 3)
B0 h o 2 OR
vsubstitution of — 3x
—fim = 6xh—3h*
= h —2x —3x* +12x+20=k v -7<20-k<20
. h(—6x—3h) ¥ correct answer 2% —3x2 +12x 420~k =0 v’V answer
ST ® —7<20-k<20 @
= lim(—6x — 3h) < Answer Only: 3/3
-0 Note: -27<-k<0 0<k<27:2/3
=—6x Penalty 1 for incorrect 0<k<27 k>0: 1/3
notation k<27: 1/3
If a candidate has used
the rules only: 0/5 9.5 g'(x) =—6x> —6x+12
" v —12x
g'(x)=-12x-6
8.2 Jx o1 V-6
yZT_F Note: 12x+6=0 V=0
. 5 If removed coefficients, or v Simplification P 1 Ve 1
y= 121 moved the numbers from the Y ¥=7y
2 6 denominator to the numerator: 1 L " " 4
& 43, Continued accuracy applies for ‘/Zx . g (x) i & (x) il ®
P b P each correct derivative 1 1
. Max 2/3 v —x* or =x™ rE=
1+ 1., & ) 2 6 2
& a4 "Ex If leave out g penalise 1 mark. 3) . . I
& 1 1 g"(x) changes signat x=——
oy a3 18] ‘
dr 4fx 2x — 1
.. point of inflection at x = 5
OR
Turning points A(-2;0); T(1;27)
Now x co-ordinate of point of inflection is V' points
__—2+1 1 Py 1
2 2 =3
“)
[18]
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QUESTION 9 QUESTION 10
9.1 -(2x-5)(x+2)=0 P 5. 10.1 V =xrth v formula
5 it -2 3 v substitution
x=50r—2 200 =7zr‘h
200
AB = 4,5 units v answer h=— @
(2) r
OR 10.2 Surface Area =27z rh+ 7 1’ v formula
-(2x-5)(x+2)=0 S(ry=n=r? +£2.27rr v substitution
zr
5
x=50r—2 /x:%;x=—2 S(r):7zr2-¢—ﬂ @
5
AB = /(2,5-(-2)* +(0-0)’ 10.3 S(r) = 77 +400r v exponents correct
AB = 4,5 units v answer ds .
@ & A v § =277 —400r7
r
93 2@ =0 vgx)=0 Atminimum : & — 0 o 2
—6x*—6x+12=0 v g'(x) =—6x% —6x+12 dr FA
, 400
x+x-2=0 T 27rr—r—2=0 —
actorisation
== v P
i 7P =200=0 i~
x=-=2 orx=1 v answer . 200
atT: x=1 : 4) s v r=399 or
9.3 g'(x) =—6x* —6x+12 v g'(-3) r =399 cm " 200
g/(-3)=-6(-3)" ~6(-3)+12 'y
g'(-3)=—-54+18+12 v —24 . &
y=ax+q v method of setting up ! l.notlput _kO’
11=-24(-3)+¢ straight line equation PEnAlSE LA
v substitution of point
g=-61 g Lo A
(=3:11) If notation is — , ignore
y=-24x-61 v answer in equation form dx
®) notation.
OR 91
g'(x) =—6x> —6x+12 v g'-3)
g'(=3) =—6(-3)> —6(-3)+12
g'(-3)=-54+18+12 v -24
g'(-3) =24
y—11=-24(x+3) v formula
y—11=-24x-72 v substitution of point
=3;11)
y=-24x-61 v answer in equation form
(©)]
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QUESTION 11 H
E
111 10x+8y < 800 ¥ answer z
3x+4y <360 ¥ answer £
v =60 v answer 2
xnVEN, @
11.2 | See attached graph ... (5) 1.2
& 3
Vv ==
113 | Secatached graph ... (1) | £ =l
v oy= —%x +100
i y= 60
()
113
¥ feasible region
(1) |
Note: If shading only,
and did not state feasible
region 1/1
114 P =200x + 250y ¥ answer
L 1)
11.5 250y = -200x+ P
4
y=—gx+2‘.\0 ¥ gradient
; R v gearch line E
Maximum at (20 ; 75) i .%
6) aE
Note: e
Read correctly from the i
candidate’s graph for the ; ”””” : # -
point for maximum 2 A ‘
profit, ChbaT i e Gl (e e S e S
If used vertices method: -/ e
1/3 for accurate answer. 74 Frii4 B il
| (= - R R - e 0 ¥
e f.‘l=—é ‘/m:7; _‘—}:
Since the gradient of the new profit function is equal to the ¥'¥ more poitsin -~~~ [ il i ST
gradient of the constraint 3x +4y < 360, there are points optimal solution (more 4 65 i e s
other than (20 ; 75) that give an optimal solution. than one solution) z v B A
® AT N T
MNote: i
Tf just answer Yes 0/ 3 L b
Tf just answer No 0/ 3 / i i
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