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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 10 questions.

2. Answer ALL the questions.

3. Number the answers correctly according to the numbering system used in this question paper.

4. Clearly show ALL calculations, diagrams, graphs, etc. that you have used in determining your
answers.

5. Answers only will NOT necessarily be awarded full marks.

6. You may uscan approved scientific calculator (non-programmable and non-graphical), unless
stated otherwise.

7. If necessary, round-off answers to TWO decimal places, unless stated otherwise.
8.  Diagrams are NOT necessarily drawn to scale.
9. An information sheet with formulae is included at the end of the question paper.

10.  Write neatly and legibly.
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QUESTION 1
1.1 Solve for x:
L1 2x(3x+4) =0 (2)
b 2——2x% — 4x = -1 (Correct to TWO decimal places) 4)
1.1.3 “)
1.2 Given: The eq
121 he solution lies in the interval 2 < x < 4. 2)
1.2.2 1 (4)
1.3 Solve for x and*y/ nm -
3x+y=2 and y?=2x2—-1 (6)
a’-b’
14  Ifr+2s=aandr—2s=»h, prove that rs= 4)
[26]
QUESTION 2
2.1  Given the arithmetic sequence 85;82;79;76; ...
2.1.1 Determine a simplified expression for T, (3)
2.1.2 Which term would be the first negative number in the sequence? (3)
2.2 Aquadratic sequence, with general term Ty, has the following properties:
e Ty =190
o Th—Thy1=4n-3;n=>2
Determine the first term of the quadratic sequence. (5)
2.3 The sum of the first 50 terms of an arithmetic sequence is 1 275.
Calculate the sum of Tyg and T, (3)
[14]
Picase turn over
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QUESTION 3

- k
3.1 For which values of x will Z (43’5 . 1) exist? o
-1

3.2 The figure below shows a pattern of 5 circles, touching externally, whose centres lic on a
straight line of length L units. The radii of these circles form a geometric pattern, where the
radius of the smallest circle is 3 units and that of the fifth (largest) circle is 48 units.

L »
< >

3.2.1  Determine the common ratio of the geometric pattern formed by the radii of the

circles. 3)

3.2.2  Determine the value of L. 3)
3.2.3  The pattern is extended by 5 more circles to 10 circles. Calculate, in terms of 7, the

total area of the 10 circles of the new pattern. (4)

[14]

QUESTION 4
- ; -4
Thelines y =x+1 and y = —x + 3 are the axes of symmetry of the function g(x) =——+g¢.
X+p

4.1 Show thatp = —1 and q = 2. (3)
4.2  Calculate the x-intercept of g. (2)

4.3  Sketch the graph of g in your ANSWER BOOK clearly showing the asymptotes and the

intercepts with the axes. (4)
4.4 For which values of x is g(x) > 0? (2)
(11]
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QUESTION 5

5.1 The sketch below, shows the graphs of f(x) = —(x — 2)2+ 9 and g(x) = b* where b is a

constant. D is the turning point of f and a point of intersection of fand g. B is the
y-intercept and A and C, the x-intercepts of f.

5.1.1  Determine the length of AC.

5.1.2  Determine the value of b.

5.1.3  Determine the values of x for which g(x) = 9.

5.1.4  Write down the equation of h if h(x) = f(x +2) — 9.

5.1.5  How can the domain of h be restricted so that h=* will be a function?

5.1.6  Show, algebraically, that g (x +§) =v3g(x).

(4)
2)
(1)
2)
(1)

)
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52  Given: f(x) =ax*+bx+c and g(x) = mx + ¢

"t

If given f(x). g(x) < 0 for all values of x when —6 < x < —3 or x > 2, determine the
value of 'a' in terms of m (show all workings). (5)
[17]
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QUESTION 6

The sketch below shows the graphs of g(x) = 2* + ¢ and f(x) = log: x.
2
Graph f and the asymptole of g intersect at B G, q).

ny

'' llithI.IUQII!llll.ll.lltdll..-lililll!t

H‘P

6.1 Write down the coordinates of A, the x-intercept of f.
6.2  Determine the domain of f.
6.3 Determine the equation of £~ in the form of y = +--

6.4 Sketch the graph of f . Indicate on your graph the intercept(s) with the axes and the
coordinates of one other point on the graph.

6.5  Determine the equation of the asymptote of g.

6.6  Describe in words the transformation of g to f 1.

(1
(1
)

(3)
(1

(2)
(10]
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QUESTION 7

7.1  Aninvestment earns interest at a rate of 7,5 % p.a. compounded quarterly. Calculate the
effective annual interest rate of this investment.

7.2 Rhino poaching is a serious problem and has resulted in the black rhino becoming an
endangered species. Statistics show that there were 60 000 black rhinos in 1970 and only
4200 remained in 201 1. Determine the annual rate of population decrease as a percentage
over these 42 years, if the rate is compound decay:

7.3 Adam inherits R27 000, which he invests in a;
5,4% compounded monthly for the full period. { : : _
amount, he withdraws Rx to make a down paymen { alculate'the value of x if he
accumulated R17 614,76 in the savings account aftes ; y

B &

8.1  Determine f'(x) from FIRST PRINCIPLES if f(x) = 2 — 3x2.

QUESTION 8

8.2 Determine:
8.2.1  f'(x)if f(x) = 2x* — 3x + a?

-]

822 D, [
X

8.3  The following information is given for a function f:

. f@W=5
f@=7

Determine the equation of the tangent of f at x = 4 in the form y = mx +c.

€)

“)

(3)
[12]

)

3)

)

(3)
[14]
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‘he ﬂmctipnf(x) = 2x* + px®+ qx + 3 is drawn below. N(2; —9) and M are turning points of £

3 is the y-intercept of f and A, B and C are the x-intercepts of f.

&y
il F
G
A \B C
0o x’

9.1
9.2
9.3
9.4
9.5
9.6

9.7 For which values of x is f(x). f'(x) < 0?

®)
)
(4)
3)
(3)
(1)

&)
[21]

Please turi over
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QUESTION 10

10.1 The events S and T are independent:
¢ P(SandT) = -

e P(notS) = E

10.1.1  Calculate P(T). (3)
10.1.2 Hence, calculate P(S or T). (2)

10.2 A group of 200 tourists visited the same restaurant on two consecutive evenings. On both
cvenings the tourists could choose beef (B) or chicken (C) for their meals. The manager
observed that 35% of the tourists chose beef on the first evening and 70% of the tourists
chose chicken on the second evening.

10.2.1 Draw a tree diagram to represent the different choices of main meals on the two
evenings. Show on your diagram the probabilities associated with each branch,

as well as the possible outcomes of the choices. (3)

10.2.2  Calculate the number of tourists who chose the same meal on both cvenings. (3)
[11]

TOTAL: 150
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INFORMATION SHEET
ot P S
2a
A = P(1+ni) A = P(1- ni) A=P(1-i)" A=P(l+7)"
n
T =a+(n-1)d SH=E[2a+(n—l)d]
r.=ar™ Ky =M s r#l sz-a—;-—l<r<1
» r—1 1~
P (S po =040 "]

1

Sx+h)-f(x)
! h

;
'(x)= lim
S h—0

X +Xx y '+'y
dz\/(xz ~x|)2+(}’2 “}’1)2 M[ e 2]

2 " 2
y=mx+c Y=y =m(x—x) PO B8 m=tan@
kg =%
(x—a)’ +(y—b) =#
In AABC: LI S
sinA  sinB sinC
a? =2 +¢2 —2bc.cos A
area AABC = %ab.sin c
sin(a + /) = sina.cos f + cosa.sin # sin(e - f8) = sina.cos # — cosesin
cos(e + ) = cosar.cos f—sina.sin S cos{a — B)=cosa.cos 8 +sina.sin 4]
cos’ a —sin’ @
cos2a =41-2sin’ & sin2¢ = 2sina@.cosa
2cos’ -1
n 2
Zx Z('xi’ - '?)
E s 0_2 = =]
n n
v h(A) =
P(A) = 3 P(A or B) = P(A) + P(B) - P(A and B)
1
St - S5
D (x-%)

m GAUTENG PROVINCE
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Read the following instructions carefully before answering the questions.

If a candidate answers a question TWICE, only mark the first attempt.

If a candidate has crossed OUT an answer and did not redo it, mark the crossed-out
answers.
Consistent accuracy applies in ALL aspects of the marking guidelines
Assuming values/answers in order to solve a question is UNACCEPTABLE.

QUESTION 1
1.1 [1.1.1 | 2x(3x+4)=0 vVx=0
xéQorx:—g v x —%
t12} 2x9-4x +1=0 v standard form
| _*_.c___'@ + \/(_43? —4(2)(D) v’ substitute into correct
r— — @) formula
= 44—;@ vx=171
x=1,71 or x = 0,29 v x =029
[-1 for incorrect rounding only in this
question]
.13 | (x=2)?=> 1 v’ standard form

x> —4x+4 >1
x2—4x+3 =20
x=3)(x—-1)=0
CVx=3o0orx=1
x<1 or x=3

Or
(x—2)<-lor(x—2)=1
x<—-14+2o0rx=21+2

v’ factors
v’ critical values
v answer

v’V correct inequalities with square
rooting both sides
v simplifying

x< lorx=>=3 v’ answer
1.2 | 121 |Vx-2=4—x Yx-2 26
x—2 20 and4—x >0 vVi—x >0
x=>2 and x <4
2<x<4
122 |x-2=4—x v square both sides

x—2=16—8x+ x?
x>2—9x+18=0
(x—6)(x—3)=0
X #6 orx =3

v standard form
v’ factors
v selecting x = 3

b GAUTENG PROVINCE
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13 |3x+y=2andy?=2x*-1 v’ subject of equation
Equation 1.y = 2 — 3x v’ substitution
(2-3x)*=2x*-1 v’ standard form
4—12x +9x? = 2x% — 1 v’ factors
7x*—12x +5=0 v x-values
(7x=5)(x—1)=0 v y-values

5
X=<= 0 =1
7 r X
Y= of y= -1
OR
Euqgation 1 x = 2%}:
2 =¥ 2
257
y 3 )
4 —4y+
=2 (#) 1
9
9y? =8—-8y+2y?>—9
792 +8y+1=0
7y+1D)y+1) =0
1
Y= or y= -1 (6)
7
X=5 or x=

14 |r+2s=a r+2s=a v2r=a+b

r—2s=» r—2s=» v 4s=a—-b
2r=a+b 4s =a—>b
o JED) e B v' rand s subject of equation

;2 _p2 ¥ v" multiplication

e
OR

a?-h? OR

RHS = 5 v substitution of a and b
(r + 25)% — (r — 25)? v’ v expand
= 3 v simplify
_ (*+4rs +4s?) — (r? —4rs + 45?)
Bl 8
_ 8rs
-8
=7rs (4)
[26]

‘a‘ GAUTENG PROVINCE
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QUESTION 2
21 |2204185;82;79;76
a=85 d= -3 v d value
T,=a+ (n—1)d v'substitute a and d
T, =85+ (n—1)(-3)
T,=85—3n+3
T, = 88 — 3n
v’ answer 3)
212 |T,=88-3n <0 v Tn<0
—-3n < —88
88 v simpli
5 plify
& 3 v answer
s Tgo W]“ bc thc ﬁrS‘[ ncgative l'lumber. Answer Only full marks
3)
22 |To— Tox=dn—3
2Ty =42)-3=5 T,=4(3)-3=9 T;=4(4) -
3 =13 v’ first difference
First (jj{?'etgn_qe - 3 v value of a
Second difference = 4 ; 4
[Z2a = 4. =5 v value of b
4= ) =15
v value of ¢
i ' | >. _1
Ty, = 190 v value of T}
T,=2n*—1n+c
190 = 2(11)2 — 1(11) + ¢
190 = 242 -11+4c¢
c= —41
T, =2n*>—-n-41
T, = 2(1)2 = (1) — 41 = —40
OR
OR
()
m G.A\JT[NG Pjﬁ?\:"llic( 4
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Tn=an*+bn+c
Tn—1l=anh—-1%+b(n—1)+c

Ta~Tn=1=an’+bn+c—[a(n?-2n+1)+bn—b +]
= an’+bn+c—an*+2an—a—bn+b—c

=2an—a+b
2an—a+b=4n—-3

2a =4

a =2

—a+b=-3

—2+b=—3

b=-1
121(2) + 11(-1) + ¢ =190
c=-41

T, = 2n% —n—41

T, =2(1)2— (1) — 41 = —40

v expanding T,,_4

v value of a

v value of b
v value of ¢

v value of T}

23 n
S, = =[2a+(n—1)d
T2 [50 ( ] v substitute in formula
1275 = —-[2a + (50 — 1)d] v expanding Tys + T
51 = [2a + 49d] v  answer
T25 +T26 =a+24d+a+25d
T25 + TZG = 2a + 49d
Toe + Toe = 51
QUESTION 3
3.1 w© "
5 (a1 2
k=1
(4x—1)'+ (Ax—1)2%*+ (4x—1)3 ...
r=04x-1) v’ condition
-1 < r <1
-1 < 4x-1<1
0 < 4x <2 v answer
0 < x < S X #F : ; 1
. + v excluding x # -
32 (321 |T;=3 and T; = 48
v" sub into formula
Ty=ar®
48 = 3.r* v’ simplify
16 = r*
ar=2 v answer

GAUTENG PROVINCE 5
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[14]
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3.2.2 | Sum of radii for 5 circles

_a("-1)
or—1
i 3(2°-1)

T 2~1

a(r*-1)
Se = ———
5 r5— 1
6(2°—-1)
Se = ———
5 2
S; = 186
L = 186 units

= 93 units
L =93 x 2 = 186 units

OR

Sum of diameter for 5 circles

OR

6+ 12+24+48 +96 = 186

v’ subt in formula
v simplify

v answer

323 | m3% + m. 6%+ m12% + ---to 10 terms

T. 62
"= 1. 32
r=4
o @4 -1

S;0 = 3m(1048575)
Sio = 3145 7257

v area of circle
v rvalue

v’ subt into formula
v' answer

QUESTION 4

4.1

y=x+1and y=—-x+3
x+1= —x+3

2x =2
x=1
y=1+1
y=2
p=—1
q=2

Vixett=-x+3
v x-value
v’ y-value

i

3

s

GAUTENG PROVINCE
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22 | InAT. ,
o vVy=0
=t
Tx=1
TaToY
Tx—1
—2x+2= —4
—2x =—6
- v x=3 2)
4.3 o}y
o4 x=1 v horizontal asymptote
Jf v’ vertical asymptote

v y-intercept

(4)

44 |x <1 or x>3 ¥ totatioi
v’ critical values (2)
[11]

.g,@_g.
A 1 GAUTENG PROVINCE
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QUESTION 5
50 [510 | flx)=—(x—2)2+9
0=-—x*+4x—4+9 Viety=0
0=x%>—4x-5 v’ standard form
(x—-5x+1)=0 v’ x-values
x=5o0r x=—1
AC = 6 units v’ 6 units
OR OR
(x—2)2=9
x—2=+43 Vity=0
x—2=3 orx—2=-3 vV (x—-2)2=9
x=5 or x= —1 v’ x-values
AC = 6 units v’ 6 units )
5.1.2 | D(2:9) v sub in g(x)
y= b*
9 = b? vbhb=3
b= (2)
513 |[x 22 v’ answer (1)
504 | f(x)=—-(x—2)*+9 v’ subst
y=—(x+2-2)>+9-9 v’ answer
y = —x? Answer only full marks ()
313 |2 <Quorx=4 v answer  (accuracy mark) (1)
3.1.6 | prove: g (x + %) = v/3g(x) P
» subt
g(x) = 13
1
g (x 3 E) = 3¥*2 v use of exp law
= 3%.3%
= V3g(®) (2)
52 |y=alx —x)(x—x3)
y=a(x+3)(x-2) v’ subt in formula
y = ax?*+ax — 6a
y=mx+c v simplifying
0=m(—-6)+c
v’ subt in formula
0 =m(—6) —6a
ba = —6m v subt ¢ in formula
a= —m va=-m
OR (5)
Ie_‘i ‘j‘ GAUTENG P.RDVIHCE 8
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_ 3+2_ 1
e~ 2
f'(x)=2ax +b
1
W= (— —) b
> a+
a=b
(—6;0) (0;¢)
c
=%
c=6m
0=4a+2b+6m
0=4a+2a+6m
—6a = 6m
a=-m
[17]
QUESTION 6
61 | A(1:0) Vx=1 (1)
6.2 x>0 v’ answer (1)
63 | y=logix v swop x and y
g 2 v’ answer )
| x=log1y
o3
| /1v Answer only full
Kirzpig (E) marks
6.4
v’ shape
v y-intercept
¥’ one other point
(3)
6.5 y = log1x v’ answer
2
l 1
y=logio
y=1_ i )

‘a‘ GAUTENG PROVINCE
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6.6 Reflection in the y-axis and translated one unit down v’ reflection in y-
axis
v translate one
down
QUESTION 7
7.1 1 m v" subt into formula
1+ igps = (1 + ”Om)
e v simplify
0,075\* v
fpe=[1+—] —1 answer (accept
eff ( 4 i=0.0771)
r=17"71%
72 |A=PA-i)" v n-value
4200 = 60 000(1 — i)*? v sub in form
4 200 v’ simplif
60 000 v r=6,14% (accept
424200 fioit in 1 form)
60000 =
_ 424200
i=1-
60 000
r =6,14%
7.3 T0 T3 T10 v' substitution (3 years)
27000 X 17614.76
i nxm
A=P (1 + —)
m
0.0547%12 v v
17614,76 = P (1 i —)
12
P = R12 080,41 v’ substitutions
0,054 3x12 v simplify
12 080,41 + x = 27 000 (1 G T)
12 080,41 + x = 31 736,69 v' answer
x = R19 656,28
OR
Or

BHL GAUTENG PROVINCE
bt .
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(2)
[10]

3)

4
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17.614,76 = 27 000(1+>2)120 — x(1 + 22)84 v i=22
0,054 0,054y *%° v n=120
x(1+ T)84 =27 000 (1 + T) —17 614,76 &
x = R19 656,28 v'n=84
v answer
[12]
QUESTION 8 - Only penalise 1 mark for incorrect notation 8.1
81 |f(x)=2—3x2
fx+h)=2-3(x+h)? v f(x+h)
f(x+h) =2 —3x? — 6xh— 3h?
2 —3x% —6xh— 3h%*—(2—3x%) v substitution
/00 = i ;
—6xh — 3h? v’ factors
o
. h(=6x—3h) v simplify
= lim—————
ho0  h v’ answer
= lim(—6x — 3h)
h—0
= —bx (5)
82 |821 |f(x)=2x*—-3x+a? v 8x°
f'(x) =8x*-3 ¥ .3
v 0 (implied) (3)
8.2.2 3 K
D, M v D |2x*-x?
. e :
1 v
D, |2x? — x 2] 4x
3
1 3 v Zx"z
=4x + Ex 2 3)
83 |y=mx+c v’ gradient
y=7x+c v subt
5=74)+c v equation
c=—23
y=7x—23
OR
y—-5=7(x—-4)
y—5=7x—28
y=7x—23 (3)

AVZ

GAUTENG PROVINCE I ]
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QUESTION 9
9.1 | flx)= 2x3+px®+qx+3 N(2;9) v sub in f
$9=22)° +p(2)* +q(2) +3 Vi) =0
9= 16+4p+2q+3
—28=4p+2q ..... @ v subin f°
f'(x) =6x*+2px +q v solve for q
0=6(2)*>+2p(2)+q
0 =24 +4p+q
—24=4p+q ... @ v solve for p
Equation © - @
v —4=q
—24 =4p—4
4p = —20
p=-5 (5)
92 G(0;3) v y-value 3
v x-value 0 (2)
93 |ifilEEEE 2x> — 51> Y vV (2x?+x—1)
0 = (% +3)i(2%% & x . J0NN v factors
0= (r—3)(2x - Dx+1)  roots
e 2 = Ly V15
4)
94 | 20
v’ factors
v’ x value
(3)
9.5 f'"(x) =12x—-10 v T
0=12x— 10 V=0
10 5 o5
1276 a
OR
e -3 + 2
2
)
=%
OR
3)

3 S GAUTENG PROVINCE 12
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y' =6ax+2b=0
bax.=-—=2b
- 2b
T 6a
— —2(—5)_ 5
d]féf2) ~ 6
9.6 f">0
6x—5>0
x>2 Wi 2
6 6 (1)
x<—1or—§ <x<§ or2<x<3 P <x<§
ve2<x<3 (3)
[21]

i

3

s
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QUESTION 10
10.1 | 10.1.1 P(SandT) = -
3
P(notS) = %
v P(S)
1
P8) = 4 v subst in
P(SandT) = P(S) x P(T) formula
2
P(T) = (3)
3
10.1.2 | P(Sor T) =P(S)+ P(T)—P(Sand T) v sub into
1 2 1 formula
P(SOTT)-%ﬁ' g— E
—_ (2)
Paarly = 4 v’ answer
10.2.1
B » BB
0,30
v' Branch B or C
B 30% and 65%
035 7 O\
/ 0,70 ; v Branch B or C
§ oG = 30% and 70%
B ————» CB
. 0,30 v outcomes
065
4
T C —»CC
3)
10.2 | 10.2.2 | P(same meal) = (0,35)(0,30) + (0,65)(0,70) v’ (0,35)(0,30) +
P(same meal) = 0,105 + 0,455 = 0,56 (0,65)(0,7)
Number of people = 200 x 0.56 =112 v 0.56
v 112 (3)
[11]
TOTAL: 150
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