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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

This question paper consists of 9 questions.

Answer ALL the questions.

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

Answers only will not necessarily be awarded full marks.

An approved scientific calculator (non-programmable and non-graphical) may be
used, unless stated otherwise.

If necessary, answers should be rounded off to TWO decimal places, unless stated
otherwise.

Diagrams are NOT necessarily drawn to scale.

An information sheet with formulae is included at the end of this question paper.
Number the answers correctly according to the numbering system used in this

question paper.

10. Write neatly and legibly.



QUESTION 1

11

1.2

13

Solve for x:
111 4x?2-25=0 @)
112 3x*+5x=4 (correct to TWO decimal places) 4
113 2*—-5-2%"1=—-144 3)
114 2x24+x—-3>0 @)
Given: (i) 4¥*2 . gy+l = 21«

(i) x> +y2+xy =7
1.2.1 Show that for equation (i) above y = —x — 2. (3)
1.2.2 Hence solve for x and y simultaneously. (5)

Prove that the equation 6x2 + 2gx — 3x — g = 0 has rational roots for all

rational values of g. (4)
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QUESTION 2

Consider the following arithmetic sequence:

2.1

2.2

2.3

2.4

2.5

(x+5); (37 —x); (x+13); ...

Determine the value of x.

Determine the general term of the sequence in the form: T, = ...

The sum of the first three terms of a geometric sequence is 91, and its common

ratio is 3, determine the first term of the sequence.

In a convergent series, S; =90 and S, =

_ 375
=

common ratio.

An entrepreneur decides to monitor the share price of a company over

a five day period. The entrepreneur observes that the share price follows

a quadratic pattern. The share prices over a 5 day period are shown below:

251

2.5.2

2.5.3

254

Day Amount (R)
32 699
32 896
33091
33 284
33475

gl B~ W N -

Show that the pattern is quadratic.
Determine the nth term of the first difference.
Determine the nth term of the quadratic pattern. ‘

After how many days, will the share price be at a maximum?

Determine the first term and its

©)
©)

©)

(6)

)
)
(4)
©)

[26]



QUESTION 3

The diagram below shows the graphs of f(x) = —x? + 5x + 6 and g(x) = x + 1.
The graph of f intersects the x-axis at B and C and the y-axis at A. The graph of g

intersects the graph of f at B and S. PQR is perpendicular to the x-axis with points

Pand Q on f and g respectively. M is the turning point of f.

3.1

3.2

3.3

3.4

3.5

F 3

Y

Write down the coordinates of A.

S is the reflection of A about the axis of symmetry of f. Determine the
coordinates of S.

Calculate the coordinates of B and C.

If PQ = 5 units, calculate the length of OR.

Calculate the:

3.5.1 Coordinates of M.

3.5.2 Maximum length of PQ between B and S.

1)

)
©)
()

(4)
(4)
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QUESTION 4

Sketched below are the graphs of f(x) = 2* and g(x) = —(x — 1)? + g, where g is

a constant. The graphs of f and g intersect at C and D.

C is the y-intercept of both f and g.

D is the turning point of g.

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Show that q = 2.

Write down the coordinates of the turning points of g.

Determine the value(s) of t for g(x) =t if the roots are equal.

Write down f~1(x) in the formy = ...

Sketch the graph of £~ on a system of axes. Indicate the x-intercept and the
coordinates of one other point on your graph.

Write down the equation of h if h(x) = g(x+1) — 2

How can the domain of h be restricted so that ht is called a function.

)
)
1)
)

©)
)
1)

[13]



QUESTION 5

5.1

5.2

Tebogo bought a car for R180 000. The value of the depreciated at 15% p.a.

according to the reducing balance method. The book value of Sandile’s car is

currently R79 866,96.
51.1 How many years ago did Sandile buy the car? 3
51.2 At exactly the same time that Tebogo bought the car, Bianca

deposited R49 000 into a savings account at an interest rate

of 10% p.a., compounded quarterly. Has Bianca accumulated

enough money in her savings account to buy Tebogo’s car now?  (3)
Exactly 10 months ago, a bank granted Anita a loan of R800 000 at an interest
rate of 10,25% p.a. compounded monthly.
The bank stipulated that the loan:

e Must be repaid over 20 years.
e Must be repaid by means of monthly repayments of R7 853,15, starting
one month after the loan was granted.

521 How much did Anita owe immediately after making her 6™
repayment ? 4)
522 Due to financial difficulties as a result of Covid 19, Anita missed

the 7, 8" and 9" payments. She was able to make payments from

the end of the 10" month onwards. Calculate Anita’s increased
monthly repayment in order to settle the loan in the original

20 years as stipulated by the bank. )

[15]



QUESTION 6
6.1  Determine f'(x) from first principles if f(x) = —3x2. 4)
6.2  Determine Z—i’ if y=7x*—5Vx— % . (4)
6.3  Itisgiven that g(x) = ax® — 24x + b has a local minimum turning point

at (—2; 17). Determine the values of a and b. (5)

[13]



QUESTION 7

7.1

7.2

Given: f(x) = —2x3 +5x% +4x -3

7.1.1 Calculate the coordinates of the x-intercepts of f if f(3) = 0.
Show ALL calculations.

7.1.2 Calculate the x-values of the stationary points of f.

7.1.3 For which values of x is f concave up?

The function g, is defined by g(x) = ax3 + bx? + cx + d has the following

properties:

e g(=2)=9gH =0
e The graph of g'(x) is concave up.
e The graph of g'(x) has x-intercepts at x =0 and x =4 and a

turning point at x = 2.

7.2.1  Use this information to draw a neat sketch of g without actually
solving for a, b, c and d. Clearly show all x-intercepts, x-values of
the turning points and then x-value of inflection on your sketch.

7.2.2 For which values of x will g(x).g" (x) > 0?

(4)
(4)
)

(4)
©)

[17]



QUESTION 8

A car speeds along a 1 kilometre in 25 seconds. It distance (in metres) from the start

after t seconds is given by:  s(t) = t% + 15t.

8.1

8.2

8.3

8.4

8.5

Determine an expression for the speed of the car (the rate of change of distance
with time) after t seconds.

Determine the speed of the car as it crosses the finish line.

Write down an expression for the acceleration of the car (the rate of change of
speed with time) after t seconds.

Hence or otherwise calculate the acceleration of the car after 5 seconds.
Calculate the speed of the car when it is 250m down the track from its

starting position.

)
)

1)
1)

(4)

[10]



QUESTION 9

At Radley Private School, a survey was carried out to determine the number of Grade 12

learners who take Mathematics (M), Physical Sciences (P) and Accounting (A). The

following information was collected:

9.1

9.2

9.3

135 learners took part in the survey

5 learners take Mathematics and Accounting but not Physical Sciences

12 learners take Mathematics and Physical Sciences but not Accounting

24 learners take Physical Sciences and Accounting but not Mathematics

y learners take Physical Sciences only

x learners take all the three subjects

y learners take Accounting only

2y + 3 learners take Mathematics only

60 learners take Accounting

The number of learners who take Mathematics is equal to the number of learners

who take Physical Sciences

Represent the above information in a Venn diagram. (4)

Determine the values of x and y. 4)

Calculate the probability that a learner chosen at random does Mathematics

or both Physical Sciences and Accounting. 4)
[12]

TOTAL : 150



INFORMATION SHEET: MATHEMATICS

_ —b++b?-4ac

X

2a
A =P+ ni) A=P(@-ni) A=P1-1)" A=P@+i)"
T —a+(n-1)d S, =g[2a+(n—1)d]
Tn:ai’m1 S =a(L_l) ; r=1 S, =—;-1<r<1

" r—1 —-r

e xariy -1 p_ XL-0+D)"

i
€00 — fim 1OEM =109

h—0 h
X, +X, Y, +Y
d=\/(X2—X1)2+(y2—y1)2 M( - 21 12 2]
_ _ _ Yo Vs N
y=mx+cC y—y, =m(x—x,) m=-—"-"—-— m=tand
Xy =X

(x—a)* +(y-b) =r?
a b ¢
sinA  sinB  sinC

a’ =b%+c?—2bc.cosA

In AABC:

areaAABC = %ab.sin C

sin(a + f) =sina cos S +cosasin g
cos(a + f) =cosacospf —sinasin g
cos’ a —sin’ a
cos2a =41-2sin’ o
2cos’ a—1

sin(a — ) =sina cosfB —cosasin g

cos(x — ) =cosacosf +sinasin g

sin2a =2sina.sina

P(A or B) = P(A) + P(B) — P(A and B)

g 2 =Xy -9)
D (x=%)?
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QUESTION | CALCULATION MARK ALLOCATION
1.1.1 4x%2 —25=0 v'v factors
(2x—-5)2x+5)=0
5 5 y
X = > orx = > Answers
OR
3
4x% = 25 ®)
25
x% =—
4 vx2 =2
25 !
2 — 4 |22 25
x-=% 2 /i\/:
5 5 v’ Answer
X = E or x = —E
1.1.2 3x24+5x—4=0 v standard form
5+ \/52 —4(3)(-4) v’ correct substitution
*= 2(3)
—-5++73
X=—
6
x =—2,26 0r x = 0,59 v'v Answers
OR
4
3x*+5x =4 @)
5 25 4 25 .25 .
24— —=—4— v'for adding = both sides
er3+326 3736 936
5 73
—_ —_ 5 \/ﬁ
(x+6) 36 ‘/x:—giT
5 V73
X=——t—
6 6
x =-2,26 or x = 0,59 v'v" Answers
1.1.3 2¥ —5-2%t1 = 144
2*(1-5.2) = —-144 v'Factorise
2%(=9) — 144
2* =16 v'Simplification
2% = 2*
x =4 v’ Answer 3)
1.1.4 2x>+x—-3>0

x—1)2x+3)>0
3
x>10rx<—§

or (=00, =2 U (1; 0)

v'critical values

v'v'notation
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or
< l i > O < R
1 3

3
-5 3

©)

121 4_x+2 . 8y+1 — Zl—x
22(x+2) . 23(y+1) = pl-x v'Exponential Law
2x+4+3y+3=1—x v'Exponential Law
3y=-3x-6
y=-—-x—2
v Simplify (3)
1.2.2 y=—-x—2...... (1)
x2+y?+xy=7....... (2)
substitute for y in (2) using expression from (1)
x2 + (—x — 2)2 +x(—x—-2)=7 v'Substitution
x2+x?+4x+4—x2-2x=7
X2 4+2x—-3=0 v'Standard form
x—-1Dx+3)=0 v'Factors
x=1 or x= —3 v'x-values
ny=—1)—20ry=—(-3)-2 v'y-values ()
y=-3 ory=1
1.3 6x2+2gx—3x—g=0

6x2+2x(g—3)—g=0
A= b? — 4ac
A= (2g —3)* — 4(6)(—9)
A=4g% —12g +9 + 24g
A=g?+12g+9
A= (2g + 3)?

~ A = perfect square, thus rational roots.

v'coefficient of x

v'correct substitution into
formula

v'factors

v'conclusion 4)

[25]
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QUESTION | CALCULATION MARK ALLOCATION
2.1 37—-x—(x+5)=x+13-(37—x) v'use of common
37 —x—x—-5=x+13-37+x difference for an AP
—4x = —56 v'Simplification
x =14 v’ Answer (3)
2.2 T1=19, T, =23, T3 =27
d=4
T,=19+ (n—1)4 v'Correct substitution
T, = 4n + 15 v'v Answer 3
2.3 a(r™ -1
S3 ES ( ), * 1
r—1
a(3®-1) v'Formula
91 3-1 v'Substitution
a.26 v Answer
91 =
2
a=7
OR
91 =a + ar + ar? va+ar +ar?
91 =a+3a+9a v'Simplification
91 = 13a v Answer
a=7
©)
a
2.4 Sp= s —1<r<1
1—r
375 _a
4  1-r
375(1 — 1) = 4a
_375(1—r1) .
a= 1 e € v Equation 1
a(r? -1 v i
S, = g e €q 2 Equation 2
r—1
a(r—-1 +1
oo - LT =D+ 1)
r—1

0= 375(1 —=r)(r+ 1)

0= —375(r —41)(r +1)

4
_375(r*—-1)

4

90

v’ Substitution

412




~

Y 375(1-3) Tt org e 375(1-(-2) _ 225
4 4 2

v" Simplification

v'v' Answers

(6)

25.1 32699 32896 33091 33284 33475
1% difference 197 195 193 191 v 1%t difference and 2"
2" difference -2 -2 -2 difference
The 2" difference is constant, therefore pattern is quadratic. v’ conclusion (2)
2.5.2 T, =197+ (n — 1)(-2) v'correct substitution
T, =199 — 2n vT, =199 — 2n
)
2.5.3 2a = -2 ca=-1 v a
3a+b =197 v b
3(-1) +b =197 -~ b =200 ve
a+b+c=32699
—1+4+ 200+ ¢ = 32699 ~c=32500
T,, = —n? + 200n + 32 500 an 4)
25.4 1% derivative: T, = —2n + 200 v'v' 1% derivate

0= —2n+4 200
n =100
Maximum will be on the 100" day.

OR

Complete square:
—T,, = n? — 200n — 32 500
—T, = n? — 200n + (—100)2 — 32 500 — (—100)?
—T, = (n —100)% — 42500
T, = —(n — 100)2 + 42500
by inspection, maximum will be on the 100" day.

v’ Answer

v'v’complete the square
v’ Answer

(3)

[26]
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QUESTION

CALCULATION

MARK ALLOCATION

3.1 A(0; 6) v’ Answer 1)
3.2 b 5
T4 2(-1) =25 +~S(56) using axis of symmetry:
v'x-value
OR v'y-value
y=x+1 v'Equating equation to 6
6=x+1 v'x-value
X =
S(5;6)
OR
y=-x2+5x+6 v'Equating equation to 6
6=-x>+5x+6 v'x-value
—x2+5x=0
x> —5x=0
x(x—=5) =
x=0o0rx=
S(5;6)
OR v'Equating equations
—x?4+5x+6=x+1 v valid x-value
x2—4x—-1=0
x=5x+1)=0
x=50rx=-1 (2)
Valid x value:x = 5 ~ 5(5;6)
3.3 —x?+5x+6=0
x> —-5x—6=0 V Eact
-6 +1)=0 actors
(9; _ 6)29; X =)_1 v’ v Answers
B(—1;0) and C(6;0) 3)
3.4 fx)—gx) =5 v'Subtract g from f
—x2+5x+6—(x+1)=5 vEquate to 5
2+ 5% +6—x—1=5 v'Solve for x
¥2 — 4y = 0 v'State OR = 4 units
x=0o0rx=4
OR = 4 units
3.5.1 b 5 5 v'Formula
= Toa 2(=1) =25 or 2 v'CA axis of symmetry

v'CA substitution

6|12




) 49 v'CA Answer
f(2,5) =—-(2,5)*+5(25)+6=12,25 or T
M(2,5;12,25) M(S 49)
"~ ) Or 2 ) 4
OR 1 5 v'Midpoint Formula
X = — +6 2 v'CA axis of symmetry
2 2 49 v'CA substitution
y=-(25?+525) +6=— ¥'CA Answer
Iy (5_ 49)
2' 4
OR
5 v'1* derivative equal to 0
f'x)=—-2x+5=0 nx=5 v'CA axis of symmetry
5 5 49 v'CA substitution
y=—(—)2+5(—)+6=— v'CA Answer
2 2 4 4
(4)
3.5.2 PQ=—x%+4x+5 v'PQ in terms of x
(PQ) = -2x+4=0 nx =2 v'1% derivative equal to O
PQ max.= —(2)?> +4(2) + 5 = 9 units v'CA x-value
v'CA Answer
OR
b v'PQ in terms of x
= —— = — 4 -2 v'substitution
2a 2(—-1) v'CA x-value
PQ max.= —(2)?> + 4(2) + 5 = 9 units v'CA Answer
(4)
[19]
QUESTION | CALCULATION MARK ALLOCATION
4.1 y = 2%
whenx =0
fO)=2°=1 :
thus C(0; 1) v'y-intercept
— _ 2
gl = —(x 12) *q v'Substitute and simplify
1= —(0 - 1) + q 2
)
q=2
4.2 gx)= —(x—1)2+2
D(1; 2) v'v' Answer
)
4.3 t=2 v" Answer 1)
4.4 fhix=2Y v'v Answer
y = log,x )

7] 12




4.5 v'form of the graph
v'x-intercept
v‘any other coordinate on
the graph
@)
4.6 gx)= —(x—1)>2+2
gx+1D)—-2= —(x+1-1%?+2-2 v'correct substitution into g
h(x) = —x? v’ Answer
4.7 Domain:x >0 or x<0 v Answer
[13]
QUESTION | CALCULATION MARK ALLOCATION
5.1.1 A=PQ1-D" -
79 866,96 = 180 000(1 — 0,15)™ v Substitution
79 866,96 = 180 000(0,85)™
(0,85)" = 79 866,96
’ ~ 180000
1 (79 866,96)
_ 198180000
log(0,85) v'use of logs.
n = 4,999 ...years
n =5 years
v’ Answer
@)
51.2 a1-p(1 i\ 4
=p(1+3)
5x4 v'values of i and n.
A =49 000 (1 _l_;) v'substitution
4
A = R80 292,21
Yes, the money will be enough to buy the car. v’conclusion (consistent
with answer) 3)
521

p_A1-(+D7]

l
785315 [1 _ (1 +

0,1025)‘234
12
P =

0,1025

12
= R793 749,25

vn=234
\/i - 0,1025

12
v/substitution into present
value formula

v’ Answer

8|12




OR

Balance outstanding =

0,1025\°
01025 o312 l(l +=70) - 1] /n=6 in both
= —_ . 0,1025
800000 (1 + 12 ) 0,1025 vi= "
12 VA_F
= 841 885,56 — 48 136,62 v Answer
= R793 748,94 (4)
522 A=PA+0D)" 3
0,1025\° v 793 749,25 (1 + 222
A =793 749,25 (1 + 12 )
= R814 263,3052
New instalment:
x[1—(14+0)™
p_H1=(+D]
[
—-231
x[l—(1+0‘110225) 1 vn=231
814 263,3052 = v’ substitution for new P
0,1025 v'substitution for n and i
_ 12 v Answer
= R8 089,20 (5)
[15]
QUESTION | CALCULATION MARK ALLOCATION
6.1 f(x) = —3x2
f(x+h)—f(x) v'1* principles formula
f'(x) = lim
h=0 h 2 2
—3(x+ h)* —3x
Fitx) = lim D)
o) = Ti —3x? — 6xh — 3h% + 3x2
f0) = lim T
, . —6xh—3h v —6xh — 3h?
f'(x) = }g%ﬁ L, h(—69;—3h)
f’(x) = lim M v Answer
h—-0 h (4)
f'(x) = —6x
6.2 3
y =7x*—5Vx —— .
" v 7x* —5xz — 3x71
y =7x*—5x2 —3x71 v'28x3
d 5 1 5 _1
d—y=28x3—5x7+3x‘2 v—sXx 2
g v+3x72 (@)
6.3 gx) =ax®—24x+b

g'® =3ax? - 24
0 =3ax* — 24

v'1% derivative of g

9|12




0 =3a(—-2)?-24
12a = 24
a=2
17 =2(-2)3—-24(-2)+b
17=-16+48+5»b

v'equating 1% derivative to
0 and substituting x = —2
v'Answer for a

v/substituting x = —2 and
y=17into g

b=-15
v’ Answer for b
(5)
[13]
QUESTION | CALCULATION MARK ALLOCATION
7.11 f(x) = —2x3 +5x% +4x — 3
0=(x-3)(-2x2—-x+1) v—-2x?-x+1
x—3=00r —2x2—x+1=0 v (3;0)
x=30r2x*’+x—-1=0
(3;0) 2x—1Dx+1) =0 v'factors or formula
2x—1=00rx+1=0
1
Jiz 5 oTX= -1
. . v'both coordinates
—:0 -1;0
(2 ) ( ) <1 0) 1:0
X (—10)
(4)
7.1.2 f(x) = —2x3 +5x% +4x — 3
f'(x) = —6x% +10x + 4 v—6x2%+ 10x + 4
3x2 —5x —2 =0 v'equating 1% derivative to
0
3 1 —-2)=0
(x + )1(x ) v'factors or formula
X=——0rx=2
3 v Answers
(4)
7.1.3 f'(x) = —6x% 4+ 10x + 4
fll(x) = —12x + 10 v'2" derivative
0=-12x+ 10
12x =10
5
X =-
5 v Answer
x < =
*<% 2)
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7.2.1

v'form
v’both x-intercepts
v’x-value of both turning

y \ points
! v'x-value of point of
« 1 . inflection
/ -2 0 2 4 x (4)
L 4
71.2.2 x<-=-2o0r x>2, x#4 vx <=2
Vx> 2
vx +4
(©)
[17]
QUESTION | CALCULATION MARK ALLOCATION
8.1 s(t) = t? + 15t
v=s'(t) = (2t + 15)m/s v'v" Answer 2
8.2 v =5'(t) = (2t + 15)m/s v'v'CA Answer
v =5'(25) = 2(25) + 15 = 65m/s 2
8.3 v=s'(t) = (2t + 15)m/s
a=s"(t) = 2m/s> v Answer Q)
8.4 a=s"(t) = 2m/s? v’ Answer 1)
8.5 s(t) = t% + 15t = 250 v'Equating s(t) = 250
t?+15t—250=0
(t+25)(t—10) = 0 v Factors
t=—-250rt=10
=g/ = s = V=105
v=s'""Y=2(10) + 15 = 35m/s v Answer
(4)
[10]
QUESTION | CALCULATION MARK ALLOCATION

11| 12




9.1

v'12
v'5;12; 24
v2y+3,y;y

v X
4

A
9.2 2y +34+5+x+12=5+x+24+y v'v'Equate expressions for
y =16 Maths and Accounting
v’ Answer for y
x+y+5+24=60
X+ 16+5+24 =60 Y Answer for X @
x =15
9.3 POM g _ 2y+3+5+12+x+24
(M or P and A) = 135 V2y+3+5+12
_32+434+5+12+12+ 24
- 135 v'X+24
91
135 7 0,67 v’ Answer
@)
[12]
TOTAL: 150
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