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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

L This question paper consists of 11 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 ca

C phs, etc. which you have used in determining your
answers.

3 Answers only will NOT arded full marks.

6. You may use an approved nfifi : r (non-programmable and non-graphical), unless

stated otherwise.
7 If necessary, round off answers correct to TWO decimal places, unless stated otherwise.

8. Write neatly and legibly.
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QUESTION 1

1.1 ~Solve for x:

LU (x+3)(2-5x)=0 @)
i 7x* +5x—8=0 (correct to TWO decimal places) (3)
7
1.1.3 e,
28 ()

1.1.4 3 =4 (3)

1.15 x—5x— 18 : ()

1.2 Solve for x and y s__'

x—y=3
X —xy=2y>+17 (6)
1.3 Prove that the roots of 2x” + px— p” =0 are rational for all rational values of p. (3)
[26]
QUESTION 2
2.1 Given the arithmetic series
2.1.1 Write do the next term of the arithmetic series. (1)
212 Calculate: 6 4 -9 . . .. = 239 (5)
22 Consider a quadratic patt
22.1 Eialonlate s valuent . (3)
222 If the value of x =3, determine the n"term of the number pattern. (4)
223 Explain why all the terms of this quadratic pattern are odd numbers. 2)
[15]
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QUESTION 3
3.1 Given: ) 4.p"™" =6
k=l
3.1.1 Calculate the value of p. 4)
312 Hence, write down the first three terms of the series. (1)
32 On a particular day, a grade 12 learner from Dinaledi High School watched a video
about number patterns P

deo with 5 of his friends.
ed the link with 5 other friends.
e Thenat3 p.m., ca shared it again with 5 different people.

If this pattern continu

3.2.1 Determine ny people will receive the link at exactly 4 p.m. (2)
3.2.2 Determine the total number of people who would have received the link by
11 pm. (3)
[10]
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QUESTION 4

The skeﬁéﬁ b'_e_l'q'ﬁ? shows the graph of i(x)= _—94 +3. The asymptotes of 4 intersect at A.
— X+

The graph / intersects the x-axis and y-axis at B and C respectively.

-

3

4.1 Write down the coordinates of A.

4.2 Calculate the coordinates of B.

43 Calculate the coordinates of C.

44 Describe the translation from Ato j(x)= ? .

4.5 Determine the coordinates of the points on j that are closest to the origin.
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QUESTION S

The daagvambelﬁw shows the graphs of f(x)=a", for xe[-1; 2], and g(x)=bx".

S(—E ,%) is a point of intersection of f and g.

8/

1
[
]
]
]
]
]
]
1
'
]
]
1
i
]

=]

5.1 Determine the values of @ and V (4)
52 Draw a sketch graph of the inverse of g. Indicate the coordinates of one point on the

graph. (2)
53 Is the inverse of g a function? (1)
54 Determine the equation of /' in the form of y =...........

Also state the restriction on the domain. 4
5.5 If x<0, write down the values of x for which f(x)>g(x). (2)

[13]
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QUESTION 6

The graphs of J(x)= X’ +5x—6 and g(x)=mx+c are drawn below.
A and B are the x-intercepts of fand C, the y-intercept. g passes through A and C.

S

¥

0.1 Calculate the coordinates of A and B.

6.2 Determine the equation of g .

6.3 If h(x) = f (x)+ k , determine the values of & for which g and 4 will not intersect.
QUESTION 7

il Nelisiwe received her yearly bonus and decided to invest the full amount.

interest rate of 8,5% p.a., compounded half-yearly.
ers an interest rate of 8,5% p.a., but compounded monthly.

nk should she invest? Give a reason for your answer.

pounded monthly to an effective interest rate.

7.2 Calculate the price at which Bongiwe bought her car if its depreciated value after
three years is R230 476,05. Depreciation is calculated at a rate of 13% p.a., using the
reducing balance method.

(3)
3)

5

[11]

(2)
3)

)
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73 Andries deposited R x into a savings account with an interest rate of 8,7% p.a.
compounded quarterly.

‘® 35 years after the initial deposit, the interest rate charged changed to
9,2% p.a., compounded monthly.

® 4 years after the initial deposit, he withdrew R1 750.
- His pay-out amount after 6 years of investment is R8 944,97.
Calculate x. (5)

2]

QUESTION 8

8.1 Given: f(x)=-T%"=

8.1.1 )
8.1.2 Calculﬁté"ie gradient of .i: angent to f at xz—%. 2)
8.2 Determine:
8.2.1 (3)
8.2.2 3)
[13]
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QUESTION9

The diagmmbeiﬁw shows the graph of f(x)=x"+ px’ +gx+30.
A, B (Z:G) and C are the x-intercepts of £, and P(~1;36) and T are the turning points.

9.1 Show that p=—4 and ¢g=—-11. (5)
9.2 Calculate the coordinates of point T. (4)
9.3 Determine the length of AC. 4)
9.4 Determine the x-coordinate of point R. 2)
9.5 For which values .‘lf X is:

2)

(2)

[19]
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QUESTION 10

2

The diagram shows the graph of the parabola with equation f(x)=9 -%; xXe [0 : 9] ;

BC is a line parallel to the y-axis, with C(1 ;0) a point on the x-axis and B on the graph of f
OB is drawn.

o
Jd ™ ]
B
6} C(t;0)
10.1 Write down the coordinates of B in terms of . (2)
3
10.2 Show that the area of AOBC can be given by: A(7)= %r - ;—8 . ()
10.3 Determine the maximum area of AOBC. (5)

19
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QUESTION 11

11.1 A bag of balls contains 7 green balls and 5 yellow balls. Sihle randomly selects two
balls from the bag, one at a time, and without replacing the first one.

11.1.1 Draw a tree diagram to illustrate all possible outcomes. (3)
11.1.2 Determine the probability that she selects one yellow and one green ball, in
any order. (3)

11.2 A smoke detector system in a large warehouse uses two devices: A and B.
If smoke is present, the y will be detected by device A is 0,71.
The probability tha device B is 0,83, and the probability that it
will be detected by

11.2.1 Are the two ; device A will detect the smoke and that
e smoke, mutually exclusive?

Give a rea Our answer. (2)
T
1122 If smoke is present, what 1s the probability that it will not be detected? (3)
[11]

TOTAL: 150
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INFORMATION SHEET: MATHEMATICS

~b¥Vb% ~4ac

2a
A= P(1+ni) A= P(1-ni) A=P1-i)" A=P1+i)"
T =a+(n—1)d Snzg[2a+(n—l)d]
T. =ar™ 5:@ sr#l Sm=li;—l<r<l
" d = — —y —7
- (1 +{) -1
I .‘..
: ; h)— f(x)
'(x) = lim S+ : _
= _
2 > tx, yty
d=\j(x2 — %) +(Vy— ¥l ph M[ﬁ% 2; ! 5 2)
y:mx-{-c y—y,zm(x—x, m:u m=tan@
X2 =X
(x—a) + (y—lzl)2 =
INAABC: LIS ..
sinA  sinB sinC
a? =b?% +¢% ~2bc.cos 4
area AABC = % ab.sinC
sin(er + f3) = sinax.cos f + cosa.sin 8 sin(a — ) = sina.cos f —cosa.sin 8
cos(a + f3)=cosa.cos f—sina.sin 3 cos(a L= ﬂ] =c0s@.cosff +sina.sin ff
cos’ @ —sin’ &
cos2a =11-2sin’ & sin2a = 2sina.cosa
2cos’ a1
n 2
(x:' _J_C)
n n
_n(A) > B
P(A) = o) P(A or B) = P(A) + P(B) - P(A and B)
n
. (x-3)y-7)
y=a+bx szZ(x—f)z
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.11

x=-3 .t:’)l"::c'=2

v'A answer Y A answer

(2)
.12 | 7x+5x—8=0
— —b+A/b’ —4ac
2a
5)£/(5) —4(7)(
v —(5)=£y(5) -4( ks ) T Incorrect v'A substitution into formula
2(7) . nly in this
yoe AR o w0 v'CA answer v'CA answer
L] L (3)
7
1.1.3 >0
x —2x-8 _
sox'—=2x—-8>0 VA x'-2x-8>0
(x—4)(x+2) >0
]
T * | VA critical values
x<—2 or x>4 v v'CA answer
4)
1.1.4 342 =42-5.3"
3537 153" =42 v'A splitting exponents
3 (9+5)=42 v'CA factorising
3 =3
%=1 v'CA answer
(3)
1S —J5x-1=5-x v'A isolating the surd
(_,/5 x—1 )2 =(5-x) v'CA squaring both sides
5x=1=25-10x+x"
¥ —15x+26=0 v'CA standard form
(x=2)(x-13)=0
x#2 orx=13 v'CA rejecting x =2
v'CA answer x=13
)
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1.2 x=3+y v'/A making x the subject of the
; formula
2
| (B+y) —y(3+y)=2y"+7 v'CA substitution
9+6y+y —3y—y’-2y"-7=0
27 ~3y-2=0 v'CA standard form
(2y+1)(y-2)=0 v'CA factors
1
y=-—5 ory= 2 v'CA y-values
v'CA x-values
(6)
OR OR
v'A making y the subject of the
formula
v'CA substitution
=2 43— 2x2 412 -18-T =0
2x2 =15x425=0 v'CA standard form
(2x-5)(x-5)=0 v'CA factors
v'CA x-values
v'CA y-values
(©)
1.3
v'A substitution into b* —4ac
vCA 9p°
vCA (3p )2 [showing that A isa
perfect square]
.. The roots are rational
3)
OR OR
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2x° 4 px—p* =0

_ —b++/b* —4ac

2a

X

() lp) -40)(-#)

v'A substitution into quadratic
formula

vea PE3P
4
.. The roots are rational
(3)
[26]
QUESTION 2
211 | IL=-14 v'A answer
(1)
2.12 T,=a+(n-1)d
6+(n—1)(-5)=-239 v'A substitution in 7,
6—5n45=-239 v'CA equating 7, to —239
5n =250 .
n =50 v'CA value of n
S, =%[a+l] OR 5, =g[2a+(n—1)d]
22[12(6) +(50-1)(=5)] | ¥CA substitution in S,
233]
v'CA answer
(5)
221 |
/ PR 5 v'A st differences: 4;x +5; 15 —x
x+5-4=15-x—(x+5) VCA x+5-4=15-x—(x+5)
3x=9
x=3 v'CA answer
(3)
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222 | 1*differences: 4; 8; 12
2 difference =4=2a
na=2 YA a=2
Ba+b=4
3(2)+b=4
b=-2 vCA b=-2
a+b+ec=-9
2-2+¢=-9
c=-9 vCA ¢=-9
T,=2n"-2n-9 v CA T =2n"-2n-9
4
223 | T,=2n"-2n-9=2(n YCA T,=2(n’-n-4)-1
2(n? —n—4) is even
An even number minus | is 2 v'CA conclusion
(2)
OR OR
T,=2n"-2n-9=2(n’-n)-9 VCA T,=2(n*-n)-9
2(n2 —n) is even; 9 is odd.
An even number minus an odd number is an odd number v'CA conclusion
(2)
[15]
QUESTION 3
3.1.1
VA r= i
P
v'CA substitutionin S,
v'CA simplification
v'CA answer
4)
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3.12 | 4, 437437 OR 4 i; i2 OR 4 i; 2 v'CA answer
32.1 | 54629 VA 5
: Answer only: vA 625
Full marks. )
322 | 5'+5 45+ 45"
a(r -1
¥ el VA r=5
11
§ = 5(5 _1) v'A substituting n=11 into S,
5-1 formula
=61035 155 v'CA answer
)
(10]
QUESTION 4
4.1 A(-4:3) v'A answer
1)
4.2 For x-intercept, let y =0:
0=i+3 v'A substitute y =0
x+4
i - =
x+4
x+4=3
. v'A answer
B(-1:0) @)
4.3
v'A substitute x=0
v'A answer
| il @
4.4 Translate & 4 units to the right, and 3 units down. v'A 4 units to the right
v'A 3 units down
(2)
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4.5 The points of intersection between ; and the axis of

symmetry of j, i.e. between y= - and y=—x:
X

Gl
i
=9
B3 or x==3
y=—3 eor y=3

The points are (3; —3) and (-3 ; 3)

)

OR ; : ;

—X

Distance between origin a yoint on the graph

e[+

For a minimum distance,

i(xz +8—21) =0
dx X

2x-162x7 =0
2x* =162
x* =81
x=3 or x=-3
Therefore, the points on j closest to the origin are:
(3;-3) and (-3;3).

v'A points of intersection

\/A —_—=—K

VA i[x2+8—,1]=0
dx

vA (3;-3) YA (-3;3)
“)

[11]
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QUESTIONS
_ =l 1 1Y. "
51 Substitute ~yd | BB Flx)=a*
v'A substitution
v'A value of a
v'A substitution
Y'A value of b
4)
d:d
v'A shape
v'A coordinates of any point on the
graph, l (R:2], (2:1),
()
5.3 No
(1)
5.4 f(x)=4" or y=4 g x and y)
Inverse: x=4"
yv=log, x
domain of inverse = range of function
Therefore:
! 1
y=log,x, xe 2;16 v'CA vCA xe[z;lﬁ}
(4)
5.5 —l<x<{} v’ A Y A answer
2 @)
[13]
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QUESTION 6
6.1 ;;_Z"._-'_k_sx_(s:o
(x+6)(x—1)=0 v'A factors
x=-6 or x=1 If A and B are not
A(-6;0);  B(1;0) mentioned, max. 2/3 | | ¥YCA answer v'CA answer
2 L 2 (3)
02 C(0;-6) VA C(0:-6)
—-6-0
=
0+6
=—1 ‘/CA m=-—1
y=-x-6 v'CA answer
: 3)
6.3 The x-values of the points he roots of:
g(x)=/(x)+k
—x—6=x"+5x—4 _ VCA —x—6=x"+5x—6+k
P+6x+k=0 L v'CA standard form
If there are no points of intersection, the equation will have
no real roots, i.e.:
b* —4dac<0 VA b’ ~4ac<0
6’ —4(1)(k)<0 v'CA substitution
—4k <-36
k>9 v'CA answer
(5)
OR OR
[ 1s translated upwards until there are no points of
intersection between fand #.
Just before they do not intersect any more, & will be a
tangent to f.
Calculating the value of & when % will be a tangent to f:
m,=h -
. '33 3
vVCA —-1=2x+5
vCA x=-3
v'CA calculating g(-3)
=3).
VCA calculating f'(-3)
translation of 9 units.
ect, ans that f has to be
ore than 9 units.
k>9 v'CA answer
(&)
[11]
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QUESTION 7
7.1.1 | Bank B. v'A Bank B

Because interest is compounded more frequently, she will get more
interest from Bank B.

If the candidate calculated amounts of money
from the two banks, and then conclude correctly
OR

If the candidate calculates effective interest rates
and then conclude correctly

v'A more interest

(2)
T12 | 1+i = [I +~I—’1J v'A formula
m
12
i, =[l+ O'IOZSSJ -1 § v'A substitution
i, =8,84% p.a. 4 v'CA answer
3)
7.2 A=P(1-i)’
230 476,05=P(1- 0,13)3 v'A substitution
230 476,05
(1-0,13)’
P =R 350 000 v'CA answer
(2)
30 24
7.3 8 944,97 = x(] LA 087) 1+—0’092] 1 750[1+0’092] (1 —O 057
4 12 12
VA x (
VA -1 750[ 12)
12

14
x[1+0’087] (1 S 092} —894497+1750[1 2B 092)
4 12 12

x=R6 500
OR

v'CA equated to R8944,97

v CA answer (5)

OR
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14 14

Amount after 3% years = x[l i 0’087) =1,351528006x A x(l © O,USTJ

4
R 6
Sl interest added: 1,351528006x[l + 0’092J 7a x(l .0 0292J

Withdrawal of R1750: 1,414902142x—1750

(1,414902142x —1750)(1,201172602) = 8944,97
1,699541693x —2102,05 = 8944,97

24
Two more years’ interest added: (1,414902142x -1 750)[1 +—0’10292J

24
VA -1 750[l+ 0’12)
12

v'CA equated to R8944,97

v'CA answer (5)

= R6 500

[12]

QUESTION 8

Penalise once only for incorrec

vt it T TAS)
8.1.1 f'(x)=lim :
7(x+h) —3—(-7x*-3
=£in{1} ( ) r ( ) v'A substitution into the formula
i = —l4.xh—?hk' —3—(—?36' —3) VCA f(x+h)=-Tx~14xh-Th" -3
1=
. —=14xh—Th*
=L§%T v'CA simplification
NZv -
= lim M v'CA factors
-0 h
=£1_1;1’3(—-l4x—?h)
=—14x v'CA answer
(5)
8.1.2 gradient of tangent at xzmé
1
~f ( 2J
1 1
=-14[-_] vCA _14[__)
2 2
=% v'CA answer
(2)
821 | y=3x(x’-2)
=3x’ —6x VA 3x'-6x
d
d_£=9x2_5 vCA 9x° CA v -6
3)
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3.2
822 | D, Yo' -8
- X
[ 2
= 2
D x3—8x Lh 33
b
Al a
=D | x -"—8} v'CA D{x 3—8}
e
=37 v'CA answer
3)
[13]
QUESTION 9
9.1 f(x)=x"+ px’ + qx+30/0
ff(x)=3xz+2px+q=0 v'A derivative
f(-1)=3(=1) +2p(-1)+¢=0 VA f(-1)=0
q=2p—3 .......... _">(l) ‘/A q=2p_3
F(=1)=(=1) +p(=1) +q(-1)+30=36
P—qg=Tueeeeee. > (2) VA p—qg=17
Substitute (1) into (2)
P —(Zp =3 ) = v'A solving simultaneously
p=—4
g=2(—4)-3
g=-—11
(5)
£(2)=(2)" +p(2)" +q(2)+30=0 VA substitute in /(2)=0
P=G=Tuoereerrenn. —(1) VA p-q=17
F(=1)=(=1) + p(=1) +¢(~1)+30=36 VA substitute in f(~1)=36
2p+q=-19 VA 2p+qg=-19
g=-2p-19.......... —(2)
substitute (2) into (1):
p _(_2 p- 19) =" v'A solving simultaneously
p=-4
g="1 B)
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92 | f'(x)=3x"-8x-11=0 VA f(x)=3x"-8x-11=0
(3x—=11)(x+1)=0 v'CA factors
x.~——~11 or x#—1 v CA x=E only
3 3
)y () (1 400 11) 400
Te—i=l — | -4 —| -11]| — [+30=——-=-57,14 | VCA — |=———=-57,14
f[a) (3) (J (3] 27 f(s) 27
.‘.T[E;—@—J=T(l—l—;—57,l4J
3" 27 3 - 4)
9.3 For x-intercepts, let y = 0:
X —4x* —11x+30 =%
(x—2)(x2—2x—15) VA (x—Z) v A (xz—Zx—IS)
(x=2)(x-5)(x+3)=0
x =2 v'CA x-values
Length of AC =8 units v'CA answer
4)
9.4 f"(x)=6x-8=0 VA [ (x)=6x-8=0
4
Fy=— v'CA answer
- . @
OR
11
_]+_
X, 3 v'A using midpoint formula
2
4
=— v'CA answer
3 (2)
951 | x<-1or x>— v AV CA answer
OR OR
xe(~oo; ~—1) orxe[—,w] vV AY'CA answer
(2)
9.5.2 O<x<— v AY'CA answer
OR OR
XE (0;%} v AV'CA answer
(2)
[19]
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QUESTION 10
g pe
10.1 | Bl¢;9-2 VAt VA 9-—
inie 9
(2)
102 | Arca=—bh VA Lon
2 2
l tz l t2
A(t)==t|9—— YA —t|9-—
0-3o-5) A 4o-5]
9, ¢
2 18 (2)
10.3 | For a maximum: A’ (¢ vA A'(t)=0
2___; = VA Af(})=2_iﬁ
2 6 2 6
£=27 _
t=5,2 units v'CA value of ¢
3
A(5,2)=2(5,2)—@ v'CA substitution
2 18
=15,59 v'CA answer
(&)
[9]
QUESTION 11
1 Lsl:1
Combined
Outcomes:

yellow; yellow

yellow; green
green; yellow

v'A first branch
v'A second branch

v'A probability values on diagram

green; green
_ 3)
11.1.2 ) yellow ball 1n any order
5 7 7 5 5 7 7 D
=—X— 4+ —X— VCA —x— VYCA +—x—
271 12 1211 12711
70 35
s——=—=0,53 v'CA answer
132 66 3)
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11.2.1 | No, because P(A and B)#0

v'A No
vA P(Aand B)#0

)
1122 | P(AorB)=P(A)+P(B)-P(AandB)
=0,71+0,83-0,58 v'A 0,714+0,83-0,58
=0,96 VA 0,96
Probability that smoke is not detected
=P[not(A orB)]
=1-P(A or B)
=1-0,96
=0,04 v'CA answer
3)
OR OR

P(Aor B)=0,13+0,58+0,25

v'A Venn diagram with probability

values

Copyright Reserved

VA P(AorB)
=0.,96
P[not(A or B):l =1-0,96
=404 v'CA answer
3)
[11]
TOTAL: 150




