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QUESTION 1
1.1 Solve for x:
1.1.1 Gx-D(x+4)=0
1.1.2 2x*4+9x—14=0 (correct to TWO decimal places)
1.1.3 J3-26x =3x
1.1.4 (x—D(x—4) > x+11

1.2 Simplify fully:

V16x7 —+/25%
Jx

1.3 Solve simultaneously for x and y:

xy=9and x-2y-3=0

1.4 Prove that x> +2xy+2y° cannot be negative for x, yeR.
QUESTION 2
2.1 Given the quadratic pattern: 5;10;17;26; ...
2.1.1 Write down the next TWO terms of the pattern.
2.12 Determine the formula for the #” term of the pattern.
2.1.3 Which term of the pattern will have a value of 1 7657
2.2 The first 24 terms of an arithmetic series are: 35 +42+49+ ... + 196.

DBE/2018

)
(4)
)
©)

€)

)

(4)
[27]

@)
(4)
4)

Calculate the sum of ALL natural numbers from 35 to 196 that are NOT divisible

by 7.
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QUESTION 3

Themba is planning a bicycle trip from Cape Town to Pretoria. The total distance covered
during the trip will be 1 500 km. He plans to travel 100 km on the first day. For every following
day he plans to cover 94% of the distance he covered the previous day.

3.1 What distance will he cover on day 3 of the trip? )
3.2 On what day of the trip will Themba pass the halfway point? ()]
33 Themba must cover a certain percentage of the previous day's distance to ensure that
he will eventually reach Pretoria. Calculate ALL possible value(s) of this percentage. 3)
]
QUESTION 4

The graph of f(x)=1log, x is drawn below. B (1—96— ; p] is a point on f.

3

4.1 For which value(s) of x is log, x<07? 2)
3

4.2 Determine the value of p, without the use of a calculator. 3)
4.3 Write down the equation of the inverse of f in the form y= ... 2)
4.4 Write down the range of y= ' (x). 2)
4.5 The function A(x)= G:—j is obtained after applying two reflections on f.

Write down the coordinates of B”, the image of B on A. ()

[11]
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QUESTION 5

The graphs of f(x)= Ll +4 and parabola g are drawn below.
X+

e C, the turning point of g, lies on the horizontal asymptote of f.
e The graph of g passes through the origin.

B (k;l;—lj is a point on f such that BC is parallel to the y-axis.

\

f

\

|

|\

'\ i

|

|

i

|

1
5.1 Write down the domain of f. 2)
5.2 Determine the x-intercept of f. (2)
53 Calculate the value of £ 3)
5.4 Write down the coordinates of C. (2)
5.5 Determine the equation of g inthe form y=a(x+ p)* +4. 3)
5.6 For which value(s) of x will % <07 4

g(x
5.7 Use the graphs of f and g to determine the number of real roots of
2 5=~(x—-3)>-5. Give reasons for your answer.
x 4)
[20]
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QUESTION 6
6.1 Calculate how many years it will take for the value of a truck to decrease to 50% of
its original value if depreciation is calculated at 15% per annum using the reducing-
balance method. €))
6.2 Every month Tshepo deposited R1 500 for his retirement into an account that paid

interest at a rate of 9,2% per annum, compounded monthly. Tshepo made his first
instalment on his 23™ birthday and the last instalment one month before his 55t
birthday. Calculate how much money he had in the account on his 55% birthday. (5)

6.3 Abram has R150 000 to invest in two separate accounts. One account pays interest at
a rate of 8,4% per annum, compounded quarterly, and the other account at a rate of
9,6% per annum, compounded monthly. How much money should he invest in each
account so that he will collect the same amount from each account at the end of 12

years? (6)
[15]
QUESTION 7
7.1 Given: f(x)=2-3x
Determine f’(x) from first principles. (5)
7.2 Determine:
7.2.1 D, |(4x+5)*] 3)
2 —
722 D oipyyfx X8
& X )
[12]
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QUESTION 8

The graph of f(x)=-x’+13x+12 is sketched below.
A, B and D(-1;0) are the x-intercepts of f.
C is the y-intercept of f.

y
f
C
D
A Ul 0 B X
\
8.1 Write down the coordinates of C. (D
8.2 Calculate the coordinates of A and B. (5)
8.3 Determine the point of inflection of g if it is given that g(x) = —Ax). 4)
8.4 Calculate the value(s) of x for which the tangent to f is parallel to the line
y=-14x +c. 4

[14]
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QUESTION 9

A right circular cone with radius p and height ¢ is machined (cut out) from a solid sphere
(with centre C) with a radius of 30 c¢m, as shown in the sketch.

9.1

9.2

93

94

3

Sphere: V= gﬂ' r

Cone: V=l7r}’2h
30 3
{
C
30
_______ "1---—----_—:___‘_
A P B

e
----------

From the given information, express the following:

9.1.1 AC interms of .

9.12 p’, inits simplest form, in terms of .

Show that the volume of the cone can be written as V(f) = 20zt> — %md.

Calculate the value of ¢ for which the volume of the cone will be a maximum.

What percentage of the sphere was used to obtain this cone having maximum
volume?
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QUESTION 10

Ben, Nhlanhla, Owen, Derick and 6 other athletes take part in a 100 m race. Each athlete will be
allocated a lane in which to run. The athletic track has 10 lanes.

10.1 In how many different ways can all the athletes be allocated a lane? 2)
10.2 Four athletes taking part in the event insist on being placed in lanes next to each
other. In how many different ways can the lanes be allocated to the athletes now? ?3)

10.3 If lanes are randomly allocated to athletes, determine the probability that Ben will be
placed in lane 1, Nhlanhla in lane 3, Owen in lane 5 and Derick in lane 7. (2)

[7]
QUESTION 11

A survey on their preference of exercise was conducted among 140 people in two age groups.
The information is summarised below.

11.1

11.2

AGE TENNIS RUNNING GYM TOTAL
35 years and u 8 c 80
younger ]
Older than b 1 J 60
35 years
21 49 70 140

If it is given that preferring to play tennis and age are independent of each other,

determine the value of a.

If it is given that a = 12, determine the probability that a randomly selected person
prefers going to the gym or is in the age group 35 years and younger.
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QUESTION 1
The monthly profit (in thousands of rands) made by a company in a year is given in the
table below.
110 112 156 164 167 169
171 176 192 228 278 360
1.1 Calculate the:
1.1.1 Mean profit for the year
1.1.2 Median profit for the year
1.2 On the number line provided in the ANSWER BOOK, draw a box and whisker
diagram to represent the data.
1.3 Hence, determine the interquartile range of the data.
1.4 Comment on the skewness in the distribution of the data.
1.5 For the given data:
1.5.1 Calculate the standard deviation
1.5.2 Determine the number of months in which the profit was less than one
standard deviation below the mean
Copyright reserved Downloaded from eduresourceza.com Please turn over
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QUESTION 2

DBE/2018

It is said that the number of times that a cricket chirps in a minute gives a very good indication
of the air temperature (in °C). The table below shows the information recorded during an
observation study.

2.1

2.2

2.3

2.4

CHIRPS AIR TEMPERATURE
PER MINUTE IN °C
32 8
40 10
52 12
76 15
92 17
112 20
128 25 il
180 28
184 30
200 35

Represent the data above on the grid provided in the ANSWER BOOK.

Explain why the claim, 'gives a very good indication', is TRUE.
Determine the equation of the least squares regression line of the data.

Predict the air temperature (in °C) if a cricket chirps 80 times a minute.

Copyright reserved Downloaded from eduresourceza.com

Please turn over

()
(D
&)

)
[91



Mathematics/P2 Downloaded from éduresourceza.com DBE/2018
SCE

QUESTION 3

In the diagram, ABCD is a quadrilateral having vertices A(7;1), B(—2;9), C(-3;-4) and
D(8 ;- 11). M is the midpoint of BD.

B-2;9) |7
/%m
| S T
.f'/ \\,\__ \
r."" \\ \
/ Y .
N =
/ 0 AT )
i = \ X

fll o \\‘__. \

If'l M \\‘\_\ \

/ N \

¥ |II
- \
\ME‘ \\\\ ,\
R"'-—a S . '.llI
\ \‘\\ llllll
—
D(8;—-11)

3.1 Calculate the gradient of AC. 2)
3.2 Determine:

3.2.1 The equation of AC in the form y=mx + ¢ 2)

3.2.2 Whether M lies on AC 4)
33 Prove that BD 1 AC. 3)
34 Calculate:

34.1 @, the inclination of BD 2)

342 The size of CBD 3)

3.4.3 The length of AC (2)

344 The area of ABCD (5)

[23]
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In the diagram, a circle having centre at the origin passes through P(4 ; — 6). PO is the
diameter of a smaller circle having centre at M. The diameter RS of the larger circle is
a tangent to the smaller circle at O.

1y
R
0
M
S
P(4;-6)
4.1 Calculate the coordinates of M.
4.2 Determine the equation of:
4.2.1 The large circle
422 The small circle in the form x> +y* +Cx+Dy+E=0
423 The equation of RS in the form y=mx + ¢
4.3 Determine the length of chord NR, where N is the reflection of R in the y-axis.
4.4 The circle with centre at M is reflected about the x-axis to form another circle

centred at K. Calculate the length of the common chord of these two circles.
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QUESTION 5
50 In AMNP, N=90° and sin M =%.
Determine, without using a calculator:
5.1.1 tan M 3)
512 The length of NP if MP =51 (2)
5.2 Simplify to a single term: cos(x —360°).sin(90° + x) + cos” (—x) —1 4)
53 Consider: sin(2x + 40°)cos (x + 30°) — cos(2x + 40°) sin(x + 30°)
53.1 Wirite as a single trigonometric term in its simplest form. (2)
532 Determine the general solution of the following equation:
sin(2x + 40°) cos(x + 30°) — cos(2x + 40°) sin(x + 30°) = cos(2x — 20°) (7
[18]
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QUESTION 6

In the diagram, the graphs of f(x)=-3 sin% and g(x)=2cos(x —60°) are drawn in the
interval x €[-180°;180°]. T(p ; q) is a turning point of g with p <0.

f y
g
i

6.1 Write down the period of f. (D
6.2 Write down the range of g. (2)
6.3 Calculate f{p) — g(p). (3)
6.4 Use the graphs to determine the value(s) of x in the interval x €[-180°;180°] for

which:

6.4.1 g(x)>0 (3)

6.4.2 g2(x).g"(x)>0 @)

[13]
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QUESTION 7

The captain of a boat at sea, at point Q, notices a lighthouse PM directly north of his position.
He determines that the angle of elevation of P, the top of the lighthouse, from Q is & and
the height of the lighthouse is x metres. From point Q the captain sails 12x metres in
a direction B degrees east of north to point R. From point R, he notices that the angle of

elevation of P isalso 4. Q, M and R lie in the same horizontal plane.

P
x
1
M
8
) B
Q 12x R
7.1 Write QM in terms of x and 6. 2)
cos 3
7.2 Prove that tan @ = ~ - 4
7.3 If f=40° and QM = 60 metres, calculate the height of the lighthouse to the nearest
metre. (3)

1]
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QUESTION 8

8.1

In the diagram, O is the centre of the circle. Radii OH and OJ are drawn.
A tangent is drawn from K to touch the circle at H. AHGIJ is drawn such that

GJ||KH. O, =2x.

J
G
H
K
8.1.1 Name, giving reasons, THREE angles, each equal to x. (5)
8.1.2 Prove that I:I2 = 1:13. 3)
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8.2 In the diagram, KLMN is a cyclic quadrilateral with KLM =87°. Diagonals LN
and MK are drawn. P is a point on the circle and MP is produced to T, a point

outside the circle. Chord LP isdrawn. LMK =y and Nl =2y.

8:2.1 Name, giving a reason, another angle equal to y. (2)
8.2.2 Calculate, giving reasons, the size of:
(@ y 3)
(b) TPL )
[15]
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QUESTION 9

9.1 Use the diagram to prove the theorem which states that a line drawn parallel to one
side of a triangle divides the other two sides proportionally, that is prove that
XK XL
KY LZ

&)

9.2 In ARST, F isapointon RS and H isapointon RT suchthat FH || ST.
RF=2x—-10, FS=9, RH=4 and HT =x - 2.

9.2.1 Determine, giving a reason, the value of x. 5)

9.22 Determine the ratio: & ARFH “

area ARST
[14]
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QUESTION 10

In the diagram, FBOE is a diameter of a circle with centre O. Chord EC produced meets
line BA at A, outside the circle. D is the midpoint of CE. OD and FC are drawn.

AFBC is a cyclic quadrilateral.

DBE/2018

10.1 Prove, giving reasons, that:

10.1.1  FC| OD

10.1.2 DOE = BAE

10.1.3 AB x OF=AE x OD

10.2 If it is further given that AT =3TO, prove that SCE? =2BE.FE

Copyright reserved Downloaded from eduresourceza.com
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Mathematics 3 June Common Test 2018
NSC

QUESTION 1

1.1 Solve for x: (Answer correct to TWO decimal places where necessary)
L.l \'[3—1\']—0 (2)
el 5
112 x*48x=5 (4)

.13 2x—10+x =1 (5)

Ix2 Solve the following equations simultaneously:

y—x+1=0 and x*+xy=3 (6)

1.3 How many solutions does the equation x.3% — x + 33x* = 0, have?

Show all working. (3)

[20]

QUESTION 2

A quadratic sequence has x; 4 8; v ... asits first four terms.

2.1 Determine the value(s) of x and v if its second difference is 4. (2)

2.2 Determine the n™ term of the sequence. 4)

2.3 Which term is equal to 129647 (3)
9]

QUESTION 3

3.1 In an arithmetic sequence the eighth term is twice the fourth term. The sum of the
first three terms is 12. Determine the first term. (5)

12
Evaluate: Z:S.ZH (3)

k=l

[V8]
(]

3.3 Determine the value(s) of x for which the series

2 , _
2% g(\ 4 5)+ %(erS)“ + ... will converge. 3)
[11]
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QUESTION 4
Given: g(x)=-— =3
x+1
4.1 Write down the equation(s) of the vertical and horizontal asymptotes of g. (2)
4.2 Determine the intercepts of the graph of g with the x and y axes. (2)
4.3 Sketch the graph of g. (4)
8]
QUESTION 5
: : 3 ;
f(x)==2x"+x+6 and g(x)= —Ex +3 are sketched below. fand g intersect at P and C.
B and C are the x — intercepts of #. ADE is perpendicular to the x — axis, with A on /'
and D on g. A is the turning point of /.
ALJ‘ :f
P
.\;
& >
/ |
/ \
5.1  Determine the co-ordinates of A, the turning point of f. (3)
5.2 Write down the range of f. (2)
5.3  Calculate the length of BC. 4)
54  Determine the co-ordinates of P. (5)
5.5  Determine the equation of 4 if h(x) = f(x—3). Hence, write down the coordinates
of the new turning point of /1. (3)
[17]
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QUESTION 6

. : I
Given h(x) = a" passes through the point A(—Z : —j.

9
6.1 Calculate the value of a. (2)
6.2 Write down the equation of /™', the inverse of A, in the form y = ... (2)
6.3 Write down the co-ordinates of any point on the graph of the inverse of /. (2)
6.4 Determine the value(s) of x for which 47 (x) < -2. (2)
6.5 Write down the equation of / if /() = h(i;:j. (2)
[10]

QUESTION 7

7.1  Office equipment costing R500 000 depreciates on the diminishing balance method at
an interest rate of 9, 25 % p.a. Determine the value of the office equipment at the end
of 7 years. (3)

7.2 A farmer has just bought a new tractor for R900 000.

7.2.1 The farmer wants to replace his present tractor with a new one in 5 years’ time
by trading the present one for R300 000. The replacement cost of the tractor is
expected to increase by 8,25 % p.a. Calculate the amount that he will need to
pay for the new tractor, (3)

7.2.2  One month after purchasing his present tractor, he makes monthly deposits of
x rands into an account that pays interest at a rate of 12 % p.a. compounded
monthly for 5 years. After 60 months he has the exact amount of money to
purchase the new tractor after he trades in the present tractor. Calculate the
value of x. : (5)

7.2.3  Suppose that 12 months after the purchase of the present tractor and every
12 months thereafter he withdraws R8000 from his account to pay for
maintenance of the tractor. If he makes 5 such withdrawals, determine the
value of the new monthly deposit. (4)
[15]
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QUESTION 8

301 Determine the derivative of f(x) = 37 —5x from first principles. (5)

8.2 Determine the derivative with respect to x if:

821 f(x)= -'3'1;4 (4)
822 g(x)=3x"+(3x) (4)
[13]
QUESTIONY
F(x) = =x* +3x +9x =27 = —(x +3)(x —3)” is the equation of a cubic function.
9.1 Write down the intercepts of f. (3)
9.2 Calculate the co-ordinates of the stationary points of /. (5)
9.3 Sketch the graph of / on a system of axes. (Clearly indicate the coordinates of the
stationary points and the intercepts with the axes). 4)
9.4 Determine the value(s) of x for which the graph is concave down. (2)
9.5  Determine the equation of the tangent to the graph of fatx=0. (3)
9.6 If f(x)=k has 3 unequal real roots, determine the value(s) of £. 3
9.7 Write down the equation of 7 if / is shifted 3 units horizontally to the left. (2)
122]

TOTAL MARKS: 125
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NSC

QUESTION 1
s
In the diagram alongside, 1
A(—4;-1) R(2;3) and
M (6; —3) are vertices of R(Z; 2%
AARM. S(x; y)is the
midpoint of RA.
Rf’Q =0
o -
> x
/ AR
A=) M(6;-3)
sl Calculate the co ordinates of S, the midpoint of RA. (2)
1.2 Determine the equation of the straight line RM. (5
1.3 Calculate the co ordinates of P. (3)
1.4 Calculate the length of RA, rounded off to one decimal digit. (3)
1.5 Show that AARM is right-angled. ()]
1.6 Calculate the value of a rounded off to one decimal place. (4)
1.7 Calculate the area of AARM. (3)

[24]
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QUESTION 2

In the diagram below, a circle with centre M(5;4) and radii AM and MB cut the x-axis at
A and B, with A the point closest to the origin.

be

t

M (5:4)
e Ja :
< O -B » X
A 4
P
| Determine the equation of the circle. (3)
22 Determine the co-ordinates of A and B. (4)

2.3 Determine the equations of tangents to the circle from a point P with points of

contact A and B. (6)

2.4 Calculate the co-ordinates of P. &)

2.5  Calculate the size of AMB. (6)
[24]

QUESTION 3

3.1
3.1.1  Show that cos (P+ Q) + cos (P —Q)=2cos P cos Q. (2)

3.1.2 Hence evaluate cos 70" + cos 50° without using a calculator if cos 10°=0,984.  (7)

32 If sin 54° = m, express the following in terms of m, without using a calculator;

3.2.1 sin 594° 3)
3.2.2 cos 18° (5)
[17]
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% n
[

QUESTION 4

246

4.1 If sin 20 = where 6 e [45” ;36()"] determine, with the aid of a diagram and

without using a calculator the value of sin 0 . (6)

4.2 Simplity without using a calculator:

sin 104°(2cos” 15° —1) -
(an 38", sin 412°

43 Prove the identity:

cos2x .cos” x 5 |
COS™ X ~—-
2

cos2x+ 1 |
(5)

4.4 Determine the solution of’

sin x + cosx =1, for 0° < x <360° (6)

4.5 In the figure alongside, RP is a diameter of
the circle. RPM is a straight line and

PM=PN=yx, PRN =0.

4,5.1 Show that:

MN?* = 2x” (1+sin ) (5)
452 If MN =12 units and x =2 units
Show, without using a calculator, that
0 =30" and RP = 4 units. (4)
[32]
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NSC

QUESTION 5
In the accompanying diagram alongside,
LN is a chord of the circle with centre O.
OP is drawn perpendicularly onto LN 0
and meets the circle in M. H

M
5.1  Prove that MN?> =2 OM.PM. (4)
5.2 If OL = 9 units and OP = 1 unit, calculate the length of MN. (2)

[6]
QUESTION 6
In the figure below, two circles cut in points F and D. BFT is a tangent to the smaller circle
at F. Straight line AFE is drawn so that FE = FD. CDE is a straight line and chords
AC and BF cut at K.
A
B K NF T
2
|
C\—/D\/ E
Prove that:
6.1 BT || CE. 4)
6.2  BCEF is a parallelogram. (5)
6.3 AC =BF. (6)
6.4 BF is a diameter if it is given that AF = FE, (N
(22]
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QUESTION 1

1.1  Solve for x:

L11  x*—x-30=0 (2)
1.1.2 3x2—2x=14 (correct to TWO decimal places) “4)
L13 x> 42x+1<0 3)
L1420 =3/ (5)
1.2 Solve for x and y simultaneously:
3 97 and  xy=3 2
1.3 Given f(x)= x2 —5x+ p
Determine the value of pif f(x)=0and x= i;/ﬂ . 3)
[24]
QUESTION 2
21 Given the geometric series : 9+3+1+ % +...
2.1.1 Determine the next terms of the series (D
2.1.2 Explain why this sequence will converge (1)
2.1.3 Calculate the sum to infinity of the convergent series. 3)
2.2 The following consists of a constant and an arithmetic sequences.
6;x;6;12;6;y;6;24;6;...
2.2.1 Determine the values of x and y (3)
222 3T, (D)
2.2.3 Calculate the sum of the first 30 terms of the sequence “4)
IS District Cluster . Page2
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2.3 Given the quadratic sequence : 10;1;—5;-8;—8

2.3.1 Determine which term of the first differences will be equal to 81. 3)
2.3.2 Determine the nth term of the given sequence. 4)
5 n—1
24 5(3) =p
n=1
5 n
Write down 245 (3) in terms p. 3)
n=1
[23]
QUESTION 3
3
Given: J(X) = -1
x+2

3.1  Write down the equation of asymptotes of f. (2)
3.2 Calculate the x and y intercepts (3)
3.3 Sketch the graph of f. (3)

3.4  The graph of f(x) is shifted horizontally 2 units to the right to form m (x).

2
Write down the domain of m (x). @
[10]
JS District Cluster Page 3
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QUESTION 4

Given: f(x)=-x>—4x+5 and g(x)=mx+c
E, M and P are the intercepts of the graphs with the axes. N is the turning point

and NTD the axis of symmetry of f. T is a point on the graph of g.

* X
v

Determine :
4.1 The coordinates of M, E and P 4)
4.2  The coordinates of N (3)
4.3  The equation of g. 3)
4.4  The length of NT (3)
4.5 The coordinates of S if S is the reflection of M with respect to the axis of (2)

symmetry.
4.6  For which values of x will :

4.6.1 f(x)—g(x)<O0 (2)

462 f(x) .g(x)<0 (2)

[19]

JS District Cluster Page 4
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VA
g
;7/ P
« >
O X
v
5.1 Write down the co-ordinates of P. (D
5.2  Determine ALL possible values of a. 2)
5.3 Write down the equation of g ' the inverse of g in the form y=...... (2)
5.4 Draw a sketch graph of ¢ ', the inverse of g. indicate the co-ordinates of any (2)
intercepts with the axes.
5.5 Write down the values of x for which logsx <0 2)
91
JS District Cluster Page 5

QUESTION 5

The sketch below shows the curves of f(x)=a" and g(x)=5".
The curves cut the y-axis at P.

——y m——— = — -
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QUESTION 6

6.1 Given: f(x)=5—2x2
6.1.1 Determine: f'(x) from the first principles. @)

6.1.2 Theline g(x)=-2x+ p is atangent to the graph of f at point A.

Determine the coordinates of A.

(3)
6.2 Determine:
6.2.1 Dx[3x—3x2—§} (3)
X

dy . 32 X 3

622 =L =Ax  +Z4+7x
iy if y 3 3)
[14]
JS District Cluster Page 6
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QUESTION 7
7.1 The graph of f(x)= x> +bx* +cx+d is sketched below. The graph of f

intersects the x-axis at P and S(3;0), and the y-axis at (0;9). R and S are the

turning points of f .

?l
Yl r

\
P| X
— -
/0 S(3;0)
\J
7.1.1  Show that:b=-5,c¢=3 and d =9. 4)
7.1.2  Calculate the coordinates of R. &)
7.1.3  The x—coordinate of the point of inflection of f. 2)

7.2 Use the graph to determine the values of x for which :

721 f'(x)<0 2
7.2.2  The graph is concave down. (1)
7.3 For which value(s) of ¢ will f(x)=r have only one root. )
[16]
JS District Cluster Page 7
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QUESTION 8

The diagram below shows a cylindrical can that fits into circle O with radius

R =2+/3 units.
8.1  Express rin terms of x. (2)
8.2 Calculate the value of x for which the volume of the cylinder,V =7 r*hisa )
maximum.
8.3 Calculate the maximum volume of the can in terms of 7. (2)
[8]
JS District Cluster Page 8
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QUESTION 9

9.1 Convert the effective interest rate of 10,5 % p.a, to a nominal interest rate

compounded quarterly. (4)

9.2 Chauke invests R12 500 for k years at a compound interest rate of 9% p.a., 4)
compounded quarterly. At the end of the k years his investment is worth

R30 440. Calculate the value of k.

9.3 Jabulile invests R25 000.00 at an interest rate of 7,5% p.a, compounded
monthly for the first 3 years and thereafter she deposits another
R10 000.00 at 6,7% p.a, compounded semi-annually. Calculate the total 4)

amount of her investment after 7 years.

[12]

QUESTION 10
10.1 The probability that a person will order coffee at a cafe is 0, 6.

The probability that a person will order tea is 0, 3.

The probability that a person will order neither coffee nor tea is 0, 2.

Using a venn diagram, calculate the probability that a person:

10.1.1 Will order both coffee and tea. (5)

10.1.2  Will order only one of the two. (2)
JS District Cluster Page 9
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10.2 In asurvey, 250 grade 11 & 12 learners were polled to see which brands of soft

drink they prefer. The results are shown in the contingency table below.

Grade 11 Grade 12 Total
Likes Brand A a 30 150
Likes Brand B b c d
Total 200 250

10.2.1 Determine the value of g, b, ¢, and d. )
10.2.2 Determine the probability of selecting a grade 12 (1)
10.2.3 Determine the probability of selecting a learner in grade 11 that likes
Brand A. M
10.2.4 Is the learner’s being in grade 11 independent of liking brand A?
Show all relevant calculations motivate your answer. )
[15]
TOTAL:150
JS District Cluster Page 10
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QUESTION 1

The distance (in metres) covered by Eric during mountain climbing for a two weeks period is
represented in the table below.

170 191 239 240 246 259 260
260 276 296 310 322 354 490
1.1 Calculate the :
1.1.1 Mean distance covered for two weeks 2)
1.1.2 Median distance (nH
1.2 Use DIAGRAM SHEET 1 provided to draw a box and whisker diagram to
represent the data 3)
1.3 Hence determine the interquartile range of the data 2)
1.4 Comment on the skewness in the distribution of the data ()
1.5 For the given data:
1.5.1 Calculate the standard deviation 2)

1.5.2 Determine the number of days in which the distance climbed was less
than one standard deviation below the mean 2)

[13]
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QUESTION 2

The speeds of 55 cars passing through a certain section of a road are monitored for an hour.
The speed limit on this section of the road is 60 km per hour. A histogram is drawn to
represent this data.

Histogram
18 - 17
16 -+
14 13 —
12
E 10 —9—
=
Z 87 7
— &4 5
4 4 L
2
2 4 1 —] 1
0 | I‘ I S-S es S 1 o4 5§ 15 S8 i BSRasy S8R
20 30 40 50 60 70 80 90 100
Speed (in km per hour)
2.1 Identify the modal class of the data (1)
2.2 Use the histogram to :
2.2.1 Complete the cumulative frequency column in the table using 2)
DIAGRAM SHEET 1
2.2.2 USE DIAGRAM SHEET 1 to draw the ogive ( cumulative frequency
graph) of the above data 3)
2.3 The traffic department sends speeding fines to all motorists whose speed

exceeds 66km per hour. Estimate the number of motorists who will receive a  (2)
speeding fine.

[8]
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QUESTION 3

In the diagram A; B(—6; —5) and C(8; —4) are points on a Cartesian plane. F(3; 3 % ) and
G are points on the line AC such that AF = FG. E is the x intercept.

[y A
F|3;3 l
G
Y 4 : - N
I 0 H D X
C(8;4
B(-6; -5)
3.1 Determine:
3.1.1 The equation of AC in the form y = mx + ¢ 3)
3.1.2 The co-ordinates of G if the equation of BG is 7x — 10y = 8 3)
3.2 Show by calculation that the co-ordinates of A is (2;5) (2)
33 Calculate the size of AED 3)
34 Calculate the area of A AED (7)
3.5 Determine the equation of a circle with centre at the origin passes through  (2)
point C
[20]
4
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QUESTION 4
In the figure below, T is a point a point on the x-axis. A circle having T as its centre intersects
a circle having N (2; 3) as its centre at P (4; 5) and M. TP is a tangent to the circle centre N at

P.

4.1

4.2

4.3

4.4

4.5

4.6

Determine the equation of the circle centre N in the form
(x—a)*+ @ —b)* =r?

Hence write the equation in 4.1in the form Ax? + Bx + Cy? + Dy + E =0
Determine the equation of PT in the form y = mx + ¢
Determine the equation of the circle with centre T

Prove that NPTM is a Kite if it is given that MT is a tangent to the circle
centre N at M.

Determine the equations of tangents to the circle with centre T, which are
parallel to the y- axis .

Downloaded from eduresourceza.com
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3)

2)
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QUESTION 5

5.1

5.2

5.3

54

In the diagram below, T(x;t) is a point in the third quadrant and it is given

t

V1+t?

that sin f =

> X

N

[(x: t)

5.1.1 Show that x = —1
5.1.2 Write cos(60°+ ) interms of t in its simplest form

5.1.3 ) 1-t2
Show that cos2f can be written as 1c2

Simplify the following expression to a single trigonometric ratio:
sin(—x) .sin(540° — x) — sin(90° + x) . cos(180° — x)

Given the identity:

2tanx—sin2x
— = tanx
2sin?x

5.3.1 For which value(s) of x will the identity be undefined in the interval
0° <x <180°

5.3.2 Prove the identity

Determine the general solution of cos2x — 7cosx —3 =0

Downloaded from eduresourceza.com
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3)

(6)

2)

®)
(6)
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QUESTION 6

In the diagram below, the graphs of f(x) = cosx + q and g(x) = sin(x + p) are drawn on
the same system of axes for —240° < x < 240°. The graphs intersect at (O° ; %), (—120°-1)
and (240°;—1).

T240° N\-180° | -120° | A0° 0° )
I
-14
|
6.1 Determine the values of p and q. 2)
6.2 Determine the values of x in the interval—240° < x < 240°, for f(x)>g(x) 2)
6.3 Describe a transformation that the graph of g has to undergo to form the 2)

graph h, where h(x) = —cosx

[6]
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QUESTION 7

In the Figure below A, B and C are in the same horizontal plane P is a point vertically
above A. B and C are 20 units apart. The angle of elevation from B toPis «a
ABC =6and ACB=§

P
A
(4 L C
= 20
20 si
71 Prove that AP = M )
Sin(6+p)
7.2 Given that AB = AC , determine AP if f = 30° and a = 60° 3)

[7]
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QUESTION 8

O is the centre of the circle and diameter CH. ST is a tangent to the circle at C.
OM //HN and K = 84°.

Calculate, with reasons, the size of each of the following angles:

8.1 H 2)
82 0, )
83 N, 2)
8.4 ¢, 2)
8.5 M,+M, 2)
8.6 Prove why CONM is not a cyclic quadrilateral 2)

[12]

9
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QUESTION 9

In the diagram below, F is the centre of the circle. TBK is a tangent to the circle at B. E and F
are points on AC and AB respectively. EF is produced to T. BC// TE and BFC = 2x.

9.1 Name with reasons, FOUR angles equal to x 6)

9.2 Is FCBT a parallelogram? Motivate your answer 3)

[9]

10
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QUESTION 10
10.1 Use diagram sheet 6, to prove the theorem which states that if
VW || YZ, then ﬂ:ﬂ
vy Wz
X
v = ¥
Y —=>— ¥

June 2019

(6)

10.2 In APQOR below, B lies on PR such that 2PB = BR. point A lies on PQ such

that PA: PQ =3:8. CB is drawn parallel to AR.

Q
& Write down the value of area APRA )
area AOQRA
10.2.2

Calculate the value of the ratio g—D

Show all your working

Downloaded from eduresourceza.com
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QUESTION 11

In the diagram below, chord BA and tangent TC of circle ABC are produced to meet at R.
BC is produced to P with RC = RP.
AP is not a tangent.

Prove that:

11.1 ACPR is a cyclic quadrilateral 5)

11.2 A CBA||| ARPA (6)

11.3 RC = $BRA 2)
AC

11.4 RB.AC =RC.CB 4)

[17]
GRAND TOTAL: 150 MARKS
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DIAGRAM SHEET 1

June 2019

| SURNAME AND NAME OF LEARNER

Question 1.2

Question 2.2.1

Class

Frequency

Cumulative
frequency

20<x <30

30 <x <40

40 <x <50

50 <x <60

~N | W

60<x<70

70 <x <80

80 <x <90

90 <x <100

N YRS, 1 170) P P P

Question 2.2.2

60

Ogive

50

N
o

N
o

Cumulative frequency
w
o

10

10

20

30

40 50 60
Speed (in km per hour)

70

80
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QUESTION 1

% Solve lor x:

LL1T (x+3)(9+x)=0

.12 —4x" +9x = 3. to TWO decimal places.

1.2 Solve for x and y simultancously given x — 3y = 1and x? — 2xy + 9y? = 17.

1.3  Solve x* —5x+4 <0

QUESTION 2

The first four terms of the first difference of a quadratic sequence are 5:9 : 133 17 -... and the

61* term of the quadratic sequence is 7383,
2.1 Calculate the #™term of the quadratic sequence.

2.2 Determine between which two consecutive terms is the 1 difference equal to 20217

Copyright Reserved Downloaded from eduresourceza.com Please Turn Over
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NSC
QUESTION 3
Given —3;—1:1: 3:... are the first four terms of an arithmetic sequence.
3.1 Write down the value of the next term of the sequence.
3.2 If the last term of the sequence is 7997, calculate the value of n.

3.3  Given the last term is 7997, determine the sum of the terms that are divisible by 5.

QUESTION 4
4.1 1:4:16:64 ... are the first four terms of a geometric sequence.
4.1.1 Write down the value of the common ratio.

4.1.2 Caleulate the sum to 16 terms of the sequence.

42 The sum of the first 3 terms of geometric series is [%_ If the first term is 1, then calculate

the value of the common ratio. r (r > 0).

Downloaded from eduresourceza.com
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(1)

(3)
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Downloaded from Stanmorephysics.com
QUESTION §

a ). : :
Given f(x) = — +e; A(G j ;} is the y — intercept of the graph. The asymptotes to the graph
x—bh P

intersects the x —axis at 1 and the y —axis at 2 respectively.

b 3

=)

A 4
5.1 Write down the equations of the vertical and horizontal asymptotes of /. (2)
52 Caleculate the value of «. (3)
5 Determine the coordinates of A’, the image of A. if it is reflected about (1 ; 2). (4)
54  Determine the equation of g if g(x)= f(x—3). (2)

Downloaded from eduresourceza.com
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NSC

QUESTION 6

The graphs of f(x) = ax® + bx + ¢; a # 0 and g(x) = mx + k are sketched below. The x — intercepts
of fare Q(2:0) and P(6:0). and the y — intercept is T(0:12). The graph of g interseets fat T and P.
M is the turning point of f.

‘\MH b 1t
AT
g 4
b 7
.1 e 4
A s g /
\, \\\R J
7 \\\“\ ’../-".
\\ \\ z."/-'f
\ R \\\‘\‘-\. f/'
N, M"h-..\\ -
\‘\ ’\\‘\\_‘_ y #
B e
O Q \\\4-\ /{/{ p N“‘”\__‘_\\\H
\\\ - \\\
Ty
M
6.1 Show that the values of ¢ = 1. h= -8 and ¢ = 12. (4)
6.2 Calculate the co-ordinates of M, the turning point of f. (2)
6.3 Write down the range of £, (1)
Write down the value(s) of x for which 18 £ U
6.4 g(x) (3)
6.5 Determine the values of k for which f(x) = & has two positive unequal real roots. (2)
6.6 Determine the values of x for which the graph of g is a tangent to /. (3)
[15]
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QUESTION 7

Given t(x) = 8

7.1 Write down the equation of ¢ ', the inverse of 7. in the form y= ... (2)
1 5
Pt Show that ¢ (x- + E) = 2. ¢x). 3)
7.3 Sketch tand £77 in the same system of axes, showing the line ol reflection and
intercepts with the axes). 4)
9]
QUESTION 8
8.1

R80 000 was invested in an off-shore company at 7 % per annum interest rate
compounded half yearly. Alter 5 years the investment grew to R146 338.09.
Calculate the interest rate. (4)

8.2  Samucl invested R200 000 with the bank at 11 % per annum. compounded quarterly.

o After two years he withdrew R60 000 from the investment to buy a car.

e After a further three years later he withdrew R45 000 to begin his studies.

e After the last withdrawal the bank increases the interest rate to 12 % per annum
compounded monthly.

e  Two years later Samuel decides now he wants to withdraw the entire amount of
his investment.

Calculate the total amount of his final withdrawal. (8)
[12]
QUESTION 9
9.1 Determine £/ (3) from first principles given f(x) = 5x% + 4. (5)

9.2 Differentiate:

i1 ald)= [2.\' - J“ 4)
2x
922 D{L___I—i (4)
} = |
[13]
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QUESTION 10

Given: f(x) = (x + 2)*(x — 3) is a cubic function.
10.1  Write down the x - intercepts and the y - intercept of f. (3)
10.2  Determine the local maximum and minimum turning points of 7. (4)

10.3  Sketch fshowing the coordinates of the turning points and the intercepts with the axes. (4)

10.4  If f(x) = k has one root equal to 0, write down the value of k. (2)
10.5 Given g(x) = f(x-4). write down the coordinates of the new maximum point. (2)
10.6  Write down the values of x for which fis concave up. (2)
10.7  Determine the equation of g(x) if g(x) = f (x + %) )
(191

QUESTION 11

A piece of wire 10 metres long is cut into two pieces. One piece is bent into a square and the other
is bent into the shape of a rectangle. The rectangle has the width the same length as the square.

11.1  The length of the wire used to make the square is x metres. Write down in terms of x
the length of the side of the square. (1)

11.2 Show that the sum of the areas(S) of the square and the rectangle is given by

Il = 3§
S == gx + Z X (4)
11.3  Determine the value of x for which the sum of the areas is a maximum. (3)

8]
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An airplane company transports passengers (o a holiday resort daily. Upon boarding this fTight

beverages are given. Each passenger chooses exactly one heverage from the given list.

MALL FEMALLL TOTAL
TEA 35 45 80
COFIEL i 2 90
FRUIT JUICE z W 30
TOTAL 80 120 P
12.1 Write down the value of p. ()
12.2  Calculate the probability that a random selected passenger is a female. (2)
12.3  Given the event of choosing fruit juice is independent of being a male, caleulate the
value of z. (6)
191
QUESTION 13
If it is given that P(A) = 0.34. P(B) = 0.26 and P(A or B) = 0.55. determine;
13.1  P(A and B) (3)
13.2  Are the events A and B mutually exclusive? Explain. (2)
151
TOTAL: 150

Downloaded from eduresourceza.com




education

Department:
Education

PROVINCE OF KWAZULU-NATAL

L GRADE 12

NATIONAL
SENIOR CERTIFICATE

a MATHEMATICS P2 2

E COMMON TEST g

i JUNE 2019 :
'MARKS: 150

TIME: 3 hours

N.B. This question paper consists of 10 pages, 1 information sheet and an
answer book with 18 pages.

Copyright Reserved Please Turn Over

Downloaded from eduresourceza.com




Comimon Test June 2019

3
Muhemitipydwnloaded from Stanmorephysics.com
QUESTION 1

The time taken, in minutes, to complete a 5 km race by 10 athletes of an Athletic Club
is given below.,

16 [18 T19 20 21 [22 |23 24 |28 |29 ]
1.1 Calculate the mean time taken to com plete the race. 2)
1.2 Calculate the standard deviation. (2)

1.3 Draw a box and whisker diagram to represent the five number summary of the
above information. 4)

1.4 How many runners completed the race within one standard deviation of the mean time? (3)

[11]
QUESTION 2
A certain company develops a new product and does some market research. The table below is a
summary of the ages of people who say they will buy the product.
Age Frequency Cumulative
Frequency
5<x=x15 200 200
15<x<25 A 450
25<x<135 20 470
35<x<45 32 B
45 <x <55 23 545
55 <x <65 300 825
B5 <x< 75 475 1300
.1 Calculate the values of A and B in the table above. (2)
2.2 Calculate the estimated mean age of the people who say they will buy the new
product. (3)
2.3 Find the modal class interval. (2)
24 Sketch the ogive on the grid provided on the diagram sheet. (3)
2.5  Use your sketch to answer the following question:
Is the data normally distributed? Give a reason for your answer. (2)
[12]
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QUESTION 3

In the diagram, A(1; 4); B(—2; —2) and C(4; 1) are vertices of A ABC in a Cartesian plane.
M is the midpoint of AB. E is on AC, D is on BC such that DM L AB. ME and BE are joined.
The inclination of Iine CB is 6.

Y
A(1; 4)
E
M
C(4; 1)
Dg -
B(-2; -2)
sl Calculate the length of BC, in simplified surd form. (2)
3.2 Determine the co-ordinates of M, the midpoint of AB. (2)
33 Determine the equation of MD. 4)
34 If ME " BC, calculate the co-ordinates of E, with reasons. (3)
3.3 Determine the equation of BE. (3)
3.6  Calculate the size of . (4)

(18]
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QUESTION 4

PV, PL and VL are tangents to the circle, centre A(2; —1) at Q. R and N respectively. The co-ordiantes
of QandR are (—6; ~7) and (10; =7) respectively. The inclination of PL is B and PVis a.

ur

4.1 Calculate the length of AQ. 2)
4.2 Write down the equation of the circle whose centre is A in the form

(x—a) + (- b)? =r? 2)
43  Calculate the gradients of:

43.1 QP. (2)

43.2 PR. 2)

44  Determine the equations of:

44.1 QP. (2)

442 PR, 2)

4.5.1 Calculate the co-ordinates of P. (4)

4.52 Express Pinterms of @ and 3. (2)
_ .y .. Sin(@-p) _ _ 24

433 It tanla~f) = ==« showihat tanP =2 )

[22]
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QUESTION 5
5.1 If 4tanA =3 and 3sinB — 1 = 0, where 180° £ A < 360° 0° < B <£90°. Use a sketch

52

5.3

54

5.5

Copyright Reserved Downloaded from eduresourceza.com

to determine the value of the following without using a calculator.

5.1.1 cos2A (3)

5.1.2 sin(A+B) (3)

Simplify, without the use of a calculator:

sin 20° cos 320° 4+ cos (—20°) sin (400°)

(3)
Prove the identity:
cos’ (90“ + 6) .. 1 1 5)
cos (—=0) + sin (90° — 0) cos 6 cos 6
It is given that
p=cosa+ sina
g =cosa— sina
deduce the following trigonometric ratios in terms of p and g.
54.1 cos2a (2)
+ sin 2
dig 12N 5)
cos 2a _
Determine the general solution of 6 cos” x+sinx—5=0. (6)
[27]
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QUESTION 6

In the diagram below, the graph of g(x) = cos 2y, for x e [-90% 120°]

is drawn.

Common Test June 2019

[ &1

\

p° 9

Ch 2

0

M3

6.1 Draw the graph of f{x) = sin (x + 30°) for x & [-90% 120°] on thé set of axes
provided in the ANSWER BOOK. (3)
6.2 Determine the value(s) of x, x € [-90°; 120°] for which both graphs are decreasing (2)
6.3 Consider h(x) = f (x + 60°).
Describe the transformation the graph of f to obtain the graph of h. (2)
[71
QUESTION 7 5
A, B and C are three points in the same horizontal plane.
DA is a vertical cliff.
The angle of elevation of the top of the cliff from D is 0.
If ABC =ACB =q and the distance between B and C is k metres.
Prove that _t
AD = k tan @ s
2cosa [
B K C
[6]
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QUESTION 8

Common Test June 2019

In the figure, TQSW is a cyclic quadrilateral with tangent PR touching the circle at Q.
WQ bisects PWR . QJ =X

8.1

8.2

Copyright Reserved

Name with reasons 5 other angles each equal to x.

Prove that:
82.1 TS/ PR
g§22 Gy="

8.2.3 A TQS is an isosceles triangle

" a

824 woP=T,

Downloaded from eduresourceza.com

(5)

(2)
(3)
(4)

(3)
[17]
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QUESTION 9

9.1 In the figure, TP and TS are tangents to the circle. R is a point on the circle and RS
are drawn. Q is a point on PR such that TQP = TPS. SQ is drawn.

Prove that:

9.1.1 TQI SR 3)
9.1.2 QPTS is a cyclic quadrilateral (3)
9.1.3 TQ bisects SQP. (3)

Please Turn Over
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9.2 Inthe figure, LN is the diameter of the circle. KL is the tangent to the circle at L.

9.2.1 Prove that A LPK /// ANPL (4)
9.2.2 Show that PL? = NP. PK 3
9.2.3 Name another triangle which is similar to A NPL (1)
9.2.4 Calculate the area of the circle if NP = 10 ¢cm and PK = 6 cm (6)
[23]

QUESTION 10

In AADF, DF || CE and CF || BE. If AB = 4 units and BC = 6 units, then calculate

F
E
A 4 B 6 C D
10.1  the length of CD (3)
10.2  the numerical value of
area of AFEC @)
area of AFAD
[7]

TOTAL: 150
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QUESTION 1

Each child in a group of four-year-old children was given the same puzzle to complete.
The time taken (in minutes) by each child to complete the puzzle is shown in the table below.

TIME TAKEN (?) NUMBER OF
(IN MINUTES) CHILDREN
2<t<6 2
6<t<10 10
10<t<14 9
14 <t <18 7
18<t <22 8
22 <t <26 7
26 <t <30 2
1.1 How many children completed the puzzle? (1)
1.2 Calculate the estimated mean time taken to complete the puzzle. (2)
1.3 Complete the cumulative frequency column in the table given in the ANSWER
BOOK. )
1.4 Draw a cumulative frequency graph (ogive) to represent the data on the grid provided
in the ANSWER BOOK. 3)
1.5 Use the graph to determine the median time taken to complete the puzzle. (2)

[10]
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QUESTION 2

Learners who scored a mark below 50% in a Mathematics test were selected to use a computer-
based programme as part of an intervention strategy. On completing the programme, these
learners wrote a second test to determine the effectiveness of the intervention strategy. The
mark (as a percentage) scored by 15 of these learners in both tests is given in the table below.

LEARNER | L1 | L2 | L3 (14 | L5 | L6 | L7 | L8 | L9 |(L10 | L11 | L12 | L13 | L14 | L15

TlgsT) Volro|1s| 23 |24 |27 |34 |34 |36 |37]39]| 40| 44|45 48] 49

(1]

Tl?;:g 2 33 121 [ 32 |20 | 58|43 |49 | 48 | 41 [ 55| 50 | 45 [ 62 | 68 | 60
2.1 Determine the equation of the least squares regression line. 3)
2.2 A learner's mark in the first test was 15 out of a maximum of 50 marks.

2.2.1 Write down the learner’s mark for this test as a percentage. (1)
2.2.2 Predict the learner's mark for the second test. Give your answer to the

nearest integer. 2)
2.3 For the 15 learners above, the mean mark of the second test is 45,67% and the
standard deviation is 13,88%. The teacher discovered that he forgot to add the marks
of the last question to the total mark of each of these learners. All the learners scored
full marks in the last question. When the marks of the last question are added, the

new mean mark is 50,67%.

2.3.1 What is the standard deviation after the marks for the last question are

added to each learner's total? (2)

2.3.2 What is the total mark of the last question? (2)

[10]
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DBE/2019

In the diagram, A, B, C(2;-3) and D(-2 ; —5) are vertices of a trapezium with AB || DC.
E(-2 ; 0) is the x-intercept of AB. The inclination of AB is «. K lies on the y-axis

and KBE=4.
Yk
0
2% .
E(-2;0) 0
A
C(2;-3)
D(-2;-5)
3.1 Determine:
3.1.1 The midpoint of EC (2)
3.1.2 The gradient of DC (2)
3.13 The equation of AB in the form y =mx+c¢ 3)
3.14 The size of 6 3)
3.2 Prove that AB L BC. 3)
33 The points E, B and C lie on the circumference of a circle. Determine:
3.3.1 The centre of the circle (1)
3.3.2 The equation of the circle in the form (x—a)> +(y—b)* =r’ 4)
(18]
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QUESTION 4
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In the diagram, the circle is centred at M(2 ; 1). Radius KM is produced to L, a point outside

the circle, such that KML | y-axis. LTP 1is a tangent to the circle at T(-2 ; b).
S (— 4% ; — 6) is the midpoint of PK.
Y L
"""
\ 4 Y
T(-2; b)
M2 1)
"
4.1 Given that the radius of the circle is 5 units, show that b =4. 4)
4.2 Determine:
4.2.1 The coordinates of K (2)
422 The equation of the tangent LTP in the form y = mx + ¢ 4)
423 The area of ALPK (7)
4.3 Another circle with equation (x —2)> +(y—n)> =25 is drawn. Determine, with an
explanation, the value(s) of »n for which the two circles will touch each other
externally. (4)
[21]
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QUESTION 5
5.1 Without using a calculator, write the following expressions in terms of sin11°:

5.1.1 sin191° (1

5.1.2 cos 22° (1)
5.2 Simplify cos(x —180°) + V2 sin(x + 45°) to a single trigonometric ratio. (%)
53 Given: sinP +sin Q =% and 13+Q:90°

Without using a calculator, determine the value of sin 2P . (5)

[12]
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QUESTION 6
6.1 Determine the general solution of cos(x —30°) =2sin x . (6)
6.2 In the diagram, the graphs of f(x) =cos(x—30°) and g(x)=2sinx are drawn for

the interval x €[-180°;180°]. A and B are the x—intercepts of f. The two graphs
intersect at C and D, the minimum and maximum turning points respectively of f.

y1
g
~180° B 0° A 180° X
f
C
6.2.1 Write down the coordinates of:
(a) A (1)
(b) C ()
6.2.2 Determine the values of x in the interval x e [-180°; 180°], for which:
(a) Both graphs are increasing (2)
(b) f(x+10°) > g(x+10°) (2)
6.2.3 Determine the range of y = psinxt3 (5)

(18]
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QUESTION 7

In the diagram below, CGFB and CGHD are fixed walls that are rectangular in shape and
vertical to the horizontal plane FGH. Steel poles erected along FB and HD extend to A
and E respectively. AACE forms the roof of an entertainment centre.

BC=x, CD=x+2, BAC=6, ACE =20 and ECD = 60°

H
F
G

7.1 Calculate the length of:

7.1.1 AC in terms of x and & (2

7.1.2 CE in terms of x (2)
7.2 Show that the area of the roof AACE is given by 2x(x+2)cosé. 3)
7.3 If 8= 55°and BC = 12 metres, calculate the length of AE. 4)

[11]
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QUESTION 8

8.1 In the diagram, O is the centre of the circle and LOM is a diameter of the circle.
ON bisects chord LP at N. T and S are points on the circle on the other side of
LM with respect to P. Chords PM, MS, MT and ST are drawn. PM = MS and

MTS = 31°
P
M
L /
/ S
T

8.1.1 Determine, with reasons, the size of each of the following angles:

(@  MOS ()

(b L ()
8.1.2 Prove that ON = %MS. 4)
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8.2 In AABC in the diagram, K is a point on AB such that AK : KB =3 : 2.
N and M are points on AC such that KN || BM. BM intersects KC at L.

AM : MC=10:23.

A N M C

Determine, with reasons, the ratio of:

8.2.1 AN (2)
AM
CL
8.2.2 = 3
K (3)
[13]
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QUESTION 9

In the diagram, tangents are drawn from point M outside the circle, to touch the circle at B
and N. The straight line from B passing through the centre of the circle meets MN produced
in A. NM is produced to K such that BM = MK. BK and BN are drawn.

Let K=x.

9.1 Determine, with reasons, the size of Nl in terms of x. (6)
9.2 Prove that BA is a tangent to the circle passing through K, B and N. (%)
[11]
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QUESTION 10

A

10.1 In the diagram, AABC and ADEF are drawn such that A=D, B=E and C=F.

Use the diagram in the ANSWER BOOK to prove the theorem which states that
if two triangles are equiangular, then the corresponding sides are in proportion,

. AB AC
thatis —=—.
DE DF (6)
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10.2 In the diagram, O is the centre of the circle and CG is a tangent to the circle at G.
The straight line from C passing through O cuts the circle at A and B.
Diameter DOE is perpendicular to CA. GE and CA intersect at F. Chords
DG, BG and AG are drawn.

E
10.2.1  Prove that:
(a) DGFO is a cyclic quadrilateral 3)
(b) GC =CF (5)

10.2.2  Ifitis further given that CO =11 units and DE = 14 units, calculate:

(a) The length of BC 3)

(b) The length of CG (5)

(©) The size of E. 4)
[26]

TOTAL: 150
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QUESTION 1
1.1 Solve for x:
1.1.1 x*=5x-6=0 2)
1.1.2 (3x—1)x—-4)=16 (correct to TWO decimal places) 4)
1.1.3 4x-x*20 3)
1.1.4 52x_l=4 3)
5" +1
1.2 Solve simultaneously for x and y:
x+3y=2 and x* +4xy-5=0 5)
1.3 A rectangular box has dimensions a, b and c¢. The area of the surfaces are

2@ ; 3\/5 and 6\/5 , as shown in the diagram below.

2410
32
c
65
b
a
Calculate, without using a calculator, the volume of the rectangular box. &)
[22]
QUESTION 2
2.1 The first FOUR terms of a quadratic pattern are: 15 ; 29 ; 41 ; 51
2.1.1 Write down the value of the 5™ term. (D)
2.1.2 Determine an expression for the n™ term of the pattern in the form
T, =an’ +bn+c. 4)
2.1.3 Determine the value of T, 2)
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2.2 Given a geometric sequence: 36 ; —18 ; 9 ; ...
2.2.1 Determine the value of r, the common ratio. (1)
222 Calculate n if T, ZL 3)
4 096
223 Calculate S 2)

224 Calculate the value of T+T AT +T, . 4Ty @

T, +T, + T, + T +...+ T,

[17]
QUESTION 3
3.1 The first three terms of an arithmetic sequence are: 2p +3 ;p+ 6 and p — 2.
3.1.1 Show that p=11. 2)
3.1.2 Calculate the smallest value of n for which 7, <-55. 3)
6 9 15
32 Given that ) (x—3k)=) (x—3k), prove that » (x—3k)=0. (5)
k=1 k=1 k=1 o]
QUESTION 4
: : : 1"
Given the exponential function: g(x) = (Ej
4.1 Write down the range of g. (D)
4.2 Determine the equation of g~ in the form y = ... 2)
4.3 Is g~ afunction? Justify your answer. 2)
4.4 The point M(a ; 2) lieson g~'.
4.4.1 Calculate the value of a. 2)
4.4.2 M’ the image of M, lies on g. Write down the coordinates of M. (1)
4.5 If h(x) = g(x + 3) + 2, write down the coordinates of the image of M " on h. 3)
[11]
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QUESTION 5
5.1 Given: f(x)= L 3
x+2
5.1.1 Determine the equations of the asymptotes of f. 2)
5.1.2 Write down the y-intercept of f. (D)
5.1.3 Calculate the x-intercept of f. 2)
5.14 Sketch the graph of f. Clearly label ALL intercepts with the axes and any
asymptotes. 3)
5.2 Sketched below are the graphs of  k(x)=ax’ +bx+c and h(x)=-2x+4.
Graph k has a turning point at (-1 ; 18). S is the x-intercept of h and k.
Graphs & and k also intersect at T.
(-1:18)
y
T
k
h
X
5.2.1 Calculate the coordinates of S. 2)
5.2.2 Determine the equation of k in the form y = a(x + p)2 +q 3)
523 If k(x)=-2x>—4x+16, determine the coordinates of T. 5)
524 Determine the value(s) of x for which k(x) < h(x). 2)
5.2.5 It is further given that k is the graph of g’ (x)
(a) For which values of x will the graph of g be concave up? (2)
(b) Sketch the graph of g, showing clearly the x-values of the turning
points and the point of inflection. 3)
[25]
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QUESTION 6

6.1 Sandile bought a car for R180 000. The value of the car depreciated at 15% per
annum according to the reducing-balance method. The book value of Sandile's car is
currently R79 866,96.

6.1.1 How many years ago did Sandile buy the car?

6.1.2 At exactly the same time that Sandile bought the car, Anil deposited
R49 000 into a savings account at an interest rate of 10% p.a.,
compounded quarterly. Has Anil accumulated enough money in his
savings account to buy Sandile's car now?

6.2 Exactly 10 months ago, a bank granted Jane 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

6.2.1 How much did Jane owe immediately after making her 6™ repayment?
6.2.2 Due to financial difficulties, Jane missed the 7th, 8" and 9" payments.

She was able to make payments from the end of the 10™ month onwards.
Calculate Jane's increased monthly payment in order to settle the loan in

the original 20 years.
QUESTION 7
7.1 Given f(x)=x"+2.
Determine f /(x) from first principles.
7.2 Determine @ if:
dx
7.2.1 y=4x" + 2
X
722 y =43/x + (3x%)?
7.3 If g is a linear function with g(1)=5 and g’(3)=2, determine the equation of g

in the form y=.....

Downloaded from eduresourceza.com
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QUESTION 8

A cubic function h(x) =-2x> +bx* +cx+d cuts the x-axis at (=3 ; 0); (—% ; Oj and (1;0).

8.1 Show that h(x)=-2x"—7x* +9. 3)
8.2 Calculate the x-coordinates of the turning points of 4. 3)
8.3 Determine the value(s) of x for which /& will be decreasing. 2)
8.4 For which value(s) of x will there be a tangent to the curve of & that is parallel to

theline y—4x=7. 4)

[12]
QUESTION 9
A

A cone with radius r cm and height AB is inscribed in a
sphere with centre O and a radius of 8 cm. OB =x.

Volume of sphere = % r (/

Volume of cone = %mﬂzh \

9.1 Calculate the volume of the sphere. (D)

9.2 Show that r* = 64 — x°. (1)
9.3 Determine the ratio between the largest volume of this cone and the volume of the

sphere. (7

91
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QUESTION 10

10.1 A bag contains 7 yellow balls, 3 red balls and 2 blue balls. A ball is chosen at random
from the bag and not replaced. A second ball is then chosen. Determine the
probability that of the two balls chosen, one is red and the other is blue.

10.2 Learners at a hostel may choose a meal and a drink for lunch. Their selections on a
certain day were recorded and shown in the partially completed table below.

MEAL
TOTAL
SANDWICH (S) PASTA (P)
Fruit Juice (F) a 30 b
DRINK
Bottled Water (W)
TOTAL 200 250

The probability of a learner choosing fruit juice and a sandwich on that day
was 0,48.

10.2.1 Calculate the number of learners who chose fruit juice and a sandwich for
lunch on that day.

10.2.2 Is the choice of fruit juice independent of the choice of a sandwich for
lunch on that day? Show ALL calculations to motivate your answer.

QUESTION 11

Two learners from each grade at a high school (Grades 8, 9, 10, 11 and 12) are elected to form a
sports committee.

11.1 In how many different ways can the chairperson and the deputy chairperson of the
sports committee be elected if there is no restriction on who may be elected?

11.2 A photographer wants to take a photograph of the sports committee. In how many
different ways can the members be arranged in a straight line if:

11.2.1 Any member may stand in any position?
11.2.2 Members from the same grade must stand next to each other and the

Grade 12 members must be in the centre?

TOTAL:
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e Ifa candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent accuracy applies in ALL aspects of the marking guidelines.

LET WEL:

o Indien 'n kandidaat 'n vraag TWEE KEER beantwoord, merk slegs die EERSTE poging.
e Volgehoue akkuraatheid is op ALLE aspekte van die nasienriglyne van toepassing.

QUESTION/VRAAG 1

LLL | Bx=1)x+4)=

AR
=

1
Lu|.—

@)

1.1.2

Vb* —4ac

2a
—9+,/92 —4(2)(-14) ¥ substitution into correct
e w— formula
2(2)
_—9%4/193 v simplification
x=122 or x=-572 Vix=122
Y x=-572
(O]
OR/OF OR/OF
LA L. Vforaddingﬂon
2 16 16 both sid 16
9} 193 oth sides
X+—| =—
4 16
9 4193 v simplification
X+—==%
47
—-9++/193
x=
4 vx=122
x=122 or x=-572 Vox=-572 @)
113 J3-26x=3x ;
3-26x =9x” v 3-26x=9x?
9x? +26x-3=0

Ox=1)x+3)=0
x:l or x=-3
9

N/A

v standard form
v factors

v answer with selection

Copyright reserved/Kopiereg voorbehou

whtoaded-ffom edures
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1.1.4 (x=1)(x—4)>x+11
2
2P =5x+4>x+11 Voxt-5x+4
2
X" —=6x=7>0 v standard form
(x=7)x+1)>0 v factors
Y «— o—>
- oR —S—F—
+ -1 7+
re—lorx>7 vV x<-lorx>7
)
1.2
v 4\/x—7 —5vx7
v 7
v X
3)
OR/OF
v x"(4-5)
v
3 Vg
3)
OR/OF OR/OF
| 1
116):7 !2 —!25)(7 !2
I
x2
1 z
2 _§y2 z z
Sd oS L, o
. T
7 x?
—x? A
=7 v —x2
x2
=-x v o—x
3)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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13 x=2y-3=0
X=2Y+3u (1) Vx—2p43
B T 2
Substitute (1) into (2)
(@y+3)y=9 v substitution
2y? +3y=9
2y% +3y-9=0 v standard form
(2y-3)y+3)=0
3 v vevalues
,V:EOY,V:—3 y-values
Y=6orx=-3 v x-values (5)
OR/OF OR/OF
x-3 x=3
= e 1 Vy=
r== () y==
xy=9..
Substitute (1) into (2)
-3 -
x(x 3 j =9 v substitution
x*-3x=18
X =3x-18=0 v standard form
(x=6)x+3)=0
x=6o0rx=-3
v x-values
v y-values (5)
OR/OF
,ol
) Tox
Substitute (2) into (1)
(9
= ZL;) +3 v substitution
X2 =2(9)-3x=0
X2 =3x-18=0 v standard form
_=btN b2 —4ac
2a
_ =334(=3)7 —4()(=18)
- 201)
_—3+4B1
2
x=6orx=-3 v x-values
DU G%lfaoﬁg_-‘fn3 v y-values (5)

Copyright reserved/Kopiereg voorbehou
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1.4 X%+ 2xy +2y°

=x? 2+t 4yt
=(x+y) +y?

(x+y) =z0and y* 20

Therefore (x+ ) +y* >0

Voxl 2+ yt eyt

v (et )

v (x+y) =0and y* =0
v (x+y)Y +y720

4
127]
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QUESTION/VRAAG 2
2.1.
5 10 17 26 37 50
N/ N/ NN SN
5 7 9 11 13
N/ N NN
2 2 2 2
v'37
37; 50 V5 B
2.1.2|  second difference 2 v second difference of 2
T2 2T Va=1
3a+b=5
3+b=5
bh=2 V=2
a+b+c=5
1+2+c=5
€=2 V=2
T,=an’*+bn+c
=n’+2n+2
(©)

2131 p2ion42=1765
n?+2n-1763=0
(n+43)n—41)=0
n=-43 or n=41
N/A
OR/OF
n?+2n+2=1765
n?+2n-1763=0
n_—btvbz —4ac
- 2a
—2+4/2% —4(1)(-1763)
201
~ —2+4/7056

2
n=-43 or n=4
N/A

v equating 7, to 1765
v standard form
v factors

v answer with rejection
@
OR/OF

v equating 7, to 1765
v standard form

¥ subt in correct formula

v  answer with rejection

[©]

Copyright reserved/Kopiereg voorbehou
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2.2 | Sum of multiples of 7 from 35 to 196:
Som van meervoude van 7 vanaf 35 tot by 196:
a=35;, d=17

8,=7le+d]
:2—24[35+ 196]

=12[231]
=2772
Sum of all natural numbers from 35 to 196:
Som van alle natuurlike getalle vanaf 35 tot by 196:
a=35,d=1;, n=162
n
S, = 0 [u + /]

_162
T2
=81[231]

=18711

Sum of numbers not divisible by 7/
Som van getalle nie deelbaar deur 7
=18711-2772

=15939

[35+196]

v correct a, d and n
substitution into correct
formula

v answer

v 162

v answer

v answer 5)

115]
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QUESTION/VRAAG 3
31 [ =094 a=100 V=004
T, = ar®
=100(0,94)"
=88,36 km v answer [©)
32 n_
S, :Ar_l)
r—1
750 = 100{0.94" —1! v substitution into correct
0,941 formula
750(=0,06) 09471
100

n
094" =1 2 or ay_u
20 50 20

n
0,94" =0,55 v 094" =055
n _log0,55 v use of logarithms
log0,94
=9,66
He will pass the halfway point on the 10" da; v answer
Hy sal die halfpadmerk verbysteek op die 10% dag “
33 g .«
© v use of S, formula
100
1500< —r v substitution
100
l-r<——-
1500
r 2o 0333% v answer
15 3)

191
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QUESTION/VRAAG 4
4.1 O<x<lor (0;1] v'v answer
@)
rs) e 16
p=loga~ v substitution
(i f_le
3 9
4) _(4Y /(i)’
5 -G :
v ans
p=2 answer
3)
43 [ Jiy=log,x
3
[T ix=log, ¥ v x=log,y
3 3
(A (8
- (3 ) ! ( 3 )
@)
4.4 y>0 or ye(0;0) v'v answer
@)
4.5 16 -2
25 16
9
(2)
[11]

Copyright reserved/Kopiereg voorbehou
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QUESTION/VRAAG 5
5.1 XeR; x#-1 vxeR
v oxz-l
@
5.2 | x-intercept of f:
v .
0= 2 a4 equating to 0
x+1
2 —
x+1
2=—4x-4
4x=-6
3
x=—= v answer
2 @
53
y= 2 +4
x+1
14 2
—=——4+4 v substitution
3 k+1
2 14
——=—-4
k+1 3
2 2
11 3 v'simplification
2k+2=6
k+1=3
v answer
k=2
3)
54 | c:4) V2
V4 (€))
33 | y=alr+p) +q . )
-2) +4
—a(x—2P +4 alx=2)*+
Substitute (02; 0): v Substitute (0 ; 0)
0=a(0-2) +4
0=4a+4
B v oa=-1
a=-1
(x=2) +4
y=s-2) o
3 3
5.6 XS_E or —l<x<0 or x>4 ‘/XS_E
VY —1<x<0
v x>4
(©)

Copyright reserved/Kopiereg voorbehou

5.7

E—5 : f shifted 1 unit to the right and 9 units down.
x

1 is | eenheid na regs en 9 eenhede afgeskuif.

—(x— 3)2 —5: g shifted 1 unit to the right and 9 units down.
g is 1 eenheid na regs en 9 eenhede afgeskuif.

Therefore the shift of both graphs took place relative to each
other/Dus het die skuif van die grafieke relatief tot mekaar
plaasgevind.
They only intersect in the third quadrant.
Hulle sny mekaar slegs in die derde kwadrant.
Therefore there is only one point of intersection.
Daar is dus slegs een snypunt.

¥ both shifted 1 unit to
the right

v both shifted 9 units
down

v relative shift

v one real root
“)
[20]
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QUESTION/VRAAG 6
6.1 A=P(-i)'
| v A=05P
0.5 = P(l -0l 5) v substitution into correct
(1-015)" =05 formula
(0,85)" =0,5
o tog0s log, 4 0.5 v use of logs
log 0,85 -
=4,27 years v’ answer
“4)
6.2 In account one month before his 55™ birthday:
In rekening een maand voor sy 55 verjaardag:
Fe X[(1+':) -1
i
£
150 (1+M) -1 v value of i
_ 12 v value of n
B 0,092 v substitution into correct
12 formula
=3478620,49
In account on his 55" birthday:
In rekening op sy 55" verjaardag:
A=P(l+i)
0,092’ v adding last month's
= 3478620,49[1 + T] interest
v ans
= R3505289.91 answer ®
OR/OF OR/OF
o +iI(1.+ ' -1
i
e v value of i
1500(1+M (1+MJ -1 v value of n
_ 12 12 v substitution into correct
- 0,092 formula
12 v adding last month's
=R3505289,91 Interest
v answer
)

Downloaded from eduresourceza.com
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6.3

Invest Rx inaccount A paying 8,4% p.a. compounded
quarterly./Belé Rx in rekening A wat 8,4% p.a rente
betaal, kwartaalliks saamgestel.

A=P(1+i)
( 0,084‘)Ax
=xl1+——
4

=2,711662406 x

Invest (R150 000 — x) in Account B paying 9,6%
compounded monthly./Belé (R150 000 —x in rekening A
wat 9,6% p.a rente betaal, maandeliks saamgestel.

After 12 years, the amounts are equal:
4 14
o 1,2:084 =(150000—x .4 209
4 12

2,711662406x = 3,150044027 (150000 — x)
2,711662406 x = 472506,6041—3,150044027 x
5861706433 x = 472506,6041

x =R80609,05

Invest R80 609 in Account A and
R150 000 — R80 609,05 = R69 390,95 in Account B

OR/OF

a=amount invested at 8,4% p.a. compounded quarterly
bedrag belé teen 8,4% p.a. kwartaalliks saamgestel

b = amount invested at 9,6% p.a. compounded monthly
bedrag belé teen 9,6% p.a. maandeliks saamgestel

a+b=150 000
a=150000—-b
a 14

(1500005 1. 2084y, 0096

4 12

48 144 48
150000| 1+ 0084 =bl||1+ 00% +(1 +—0’084

4 12 o4

b =R69 390,95
a=R80 609,05

48
v (HM]
4

Vv
14
(150000-x)(1+%)

v equation

v R80609,05

v R69 390,95
(6)

OR/OF

s
‘/(1 . 0,096)
12
.
w(lsoooo-b)(H@)

v equation

Vb
va ()
[15]
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T o]
v lex
=D, (163" +40x+25) Y ;g; 40r+ 25
=32x+40 v 440 [©)
7.22
L
v
v1-8x7
vl
4
v 16x7
)
[12]
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QUESTION/VRAAG 7
Penalize 1 mark for incorrect notation in the whole question.
7.1 fx+h)=2=3(x+h)*
=2-3(x" +2xh+h*)
=2-3x —6xh—3h* V2 —3x? —6xh—3h*
S+ )= f(x) =2 =32 —6xh 30" —(2-3x)
=—6xh—3h* v —6xh—3h*
ooy i SR = (%)
J'(x) =lim P
i =6 =3n’
"0 h v/subst. into formula
. h(=6x—3h) o
= 1,}{)‘37 ¥ factorisation
= l/ing(— 6x—3h)
—_6x v answer (5)
OR/OF OR/OF
S ()
Y =
S'() =lim W
2 2
273 )~ 235
0 h
2230 634 - 2-3¢)
0 I
. —6xh=3h’
=lim————
0 h
)
0 h
_ lhi"o‘(_ 6x—3h) ¥'subst. into formula
=—6x ¥ simplification
v —6xh=3h*
¥'common factor
v answer (5)

Downloaded from edures
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QUESTION/VRAAG 8
8.1 | c(0;12) v C(0;12) (1)
82 —x} +13x+12=0 v f®)=0
3 -
X =13x-12=0 \/(x+l)
(r+ )l —x-12)=0 v (¢ -x-12)
(v +1)x—4)x+3)=0
A(-3;0) v x=-3or4
B(4;0) ¥ clearly indicating A and B
' )
83 | f(x)==3x"+13 v f(x)=3x"+13
[ (x)=—6x v f’(x):—éx
—6x=0 .
v equating to zero
x=0
For f{x), point of inflection will be at (0 ; 12).
Vir fix), sal buigpunt wees by (0 ; 12)
For g(x), point of inflection will be at (0 ; —12).
Vir g(x), sal buigpunt wees by (0 ; —12). v (0; _ 12) )
OR/OF OF/OR
glx)=x'-13x-12
2 v g =3x’—
¢/(x)=3x"—13 /;,’(x) 3x"-13
¢'(x)=6x ‘/g (x)=6x
equating to zero
6x=0
x=0
0:-12) v (0;-12) “
OR/OF OR/OF
fx)=-3x"+13 v f(x)=-3x*+13
TP's where
-3 +13=0 v =357 +13=0
2
3
. 13
3
— 208 v x-values of TPs
x-value of point of inflection: w =0
For f{x), point of inflection will be at (0 ; 12).
Vir fix), sal buigpunt wees by (0 ; 12) v (0. -12) @)

For g(x), point of inflection will be at (0 ; —12).
0 UM 2R OB o 12,
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84 S(x)==3x" +13

v equating derivative to — 14
v simplification

v'¥ answers 4)
[14]
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QUESTION/VRAAG 10
10.1 10! V10!
=3 628 800 v answer
2
10.2 47 v 41
=120 960 v 7
v 41% 7! or 120 960
3)
OR/OF OR/OF
4% 61x7 v 4l
=120 960 v 67
v 4% 61x 7 or 120 960
3)
103 o 76l
10!
! 0,000198 o or ! or 0,000198
“30a0 OV 101 5040 ’
2)
171
QUESTION/VRAAG 11
1.1 | P(tennis)x P(<35 years) = P(tennis and < 35 years) v statement
21 80 a
120 120 " 120 v substitution
=12
“ v answer
3)
11.2 P(gym or <35 years) v statement
= P(gym)+ P(< 35 years)— P(gym and <35years) 2
0, % 40 .
140 140 140 80
v ==
110
:m 140
40
11 v =
:H or 0,79 140
v 10 or u or 0,79
140 14
)
18]
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QUESTION/VRAAG 9

9.1.1 [AC= (—30 V answer o

912 | 30% = (1=30) + p* [Pythagoras]

p* =900—(-30)
p* =900 (1% - 60r +900)
p* =900—1* + 60t —900

v p? =900—(r-30)

/(ﬂ —601+900)

p’=60t-1 v pr=60t-1 3)
o2 V(t):lfrr2t
3
=%7r(60t—t;)t v substitution
21 s
=207t" ——nxt
3 (0}
93 V(6)=2071* —%ml
. 2 v
V()= 4071 -x1* 40’”2
2 v -zt
40zt—7mt" =0
(407 —17)=0
t=0 OR r=40cm v answer with selection A3)
N/A

9.4 Volume of cone/keél
=20(z)(40)" —%n(40)}

=10666,677r  or 3351033211

Volume of sphere/sfeer
=—m
3

)

=360007 or 113097,3355

10666,677
360007
=0,296296

~29,63%

v volume of cone

v volume of sphere

. 10666.677
360007

v % cut out 4)
112]
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NOTE:

e Ifacandidate answers a question TWICE, only mark the FIRST attempt.

e Ifacandidate has crossed out an attempt of a question and not redone the question, mark the
crossed out version.

e Consistent accuracy applies in ALL aspects of the marking memorandum. Stop marking at the
second calculation error.

e Assuming answers/values in order to solve a problem is NOT acceptable.

LET WEL:

e As 'n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

e As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die doodgetrekte
poging na.

e Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien
by die tweede berekeningsfout.

e Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY

A mark for a correct statement
(A statement mark is independent of a reason.)

'n Punt vir 'n korrekte bewering
('n Punt vir 'n bewering is onafhanklik van die rede.)

A mark for a correct reason
(A reason mark may only be awarded if the statement is correct.)

'n Punt vir 'n korrekte rede
('n Punt word slegs vir die rede toegeken as die bewering korrek is.)

Award a mark if the statement AND reason are both correct.

S/R

Ken 'n punt toe as beide die bewering EN rede korrek is.

Downloaded from edures
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110 112 156 164 167 169
171 176 192 228 278 360
111 . 2283
Mean/Gemiddelde = B v sum/som
~190,.25 v answer
Mean profit/Gemiddelde wins = R190250,00 or 190,25 thousand rands v answer in
thousands
of rands
[€)
112 Median = w =170 thousand rands
=R170 000 v answer
A
12
D: v whiskers
10 a0 360 v quartiles
100 140 160 150 220 260 300 340 380
@)
13 | IQR=Q,-Q,
=210 - 160 thousand rands
=R50 000 v answer
()]
1.4 | Skewed to the right or positively skewed. v answer
@
1.5.1 | 0 =67,04118759 thousand rands
=R67 041,19 v answer
A
1.52 | ¥ — o =123,21 thousand rands v lower
For 2 months the profit was less than one standard deviation below the mean. limit
v answer
2)
[L81}
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QUESTION/VRAAG 2
CHIRPS/TJIRPGELUIDE | AIR TEMPERATURE/
PER MINUTE/ LUGTEMPERATUUR
PER MINUUT IN °C
32 8
40 10
52 12
76 15
92 17
112 20
128 25
180 28
184 30
200 35
2.1
SCATTER PLOT/SPREIDIAGRAM
B 40
9
]
E 30 3 marks:
E’. All points correct
H
]
Ec o 20 2 marks:
% © . 6—9 points
£
t
£ 10 correct
£
% 1 mark:
& 0 3 -5 points
.5 0 20 40 60 80 100 120 140 160 180 200 correct
Chirps per minute/ Tjirpgeluide per minuut
3)
2.2 | The points lie almost in a straight line. This suggests a very strong positive | v justify with
relationship between the number of chirps per minute and the temperature straight line /
of the air. Motivering
Die punte 1é amper in 'n reguitlyn, wat beteken dat daar 'n baie sterk mby
positiewe verband tussen die aantal tjirpgeluide per minuut en die reguitlyn
lugtemperatuur is.
(8]
OR/OF
r= 0,99 so there is a very strong positive relationship between the number | v' link with /
of chirps per minute and the temperature of the air. gebruik
r=0,99, dus is daar 'n baie sterk positiewe verband tussen die aantal r=0,99
kriekgeluide per minuut en die lugtemperatuur. om te motiveer
OUrcezZa.com A
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23 [ a=397 vV a=397
b=015 v b=0,15
$=397+0,15x v equation
3)
2.4 | Air temperature = 15,67°C (calculator) v'v answer
@)
()
$%3.97 +0,15(80) v substitution
~ 15,97°C v answer
)
OR
Air temperature ~ 16°C (graph: Accept between 15°C and 17°C) ' answer
@)
191
QUESTION/VRAAG 3 B2;9) 7
m NG
x
D8~ 1)
31 T—(4) —4-1
Mac = 7-(=3) OR 37 v substitution
=31 v answer
10 2 B
321 1 1
y=gxrte y=y=5k-x)
1 1
1= 2 M+c y-1 :E(X =7 v substitution M and A(7 ; 1)
c=—£ OR/OF y—l=lx—l
2 2 2
1 1 1 1
y=ox-2— y=sx-2- ¥ equation
2 2 2 2
)
OR/OF
y=lx+c y=n =l(x—x,) v substitution M and
& 2 . C(-3:-4)
—4==(3)+c —(4)==(x-(3
2 -3) y=(4 2 (x=(=3)
c=—= OR/OF y+d=—x+=
poleal .
2 2 2 2 ¥ equation ?2)
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322 _ =
M( 22+x ;9+( 11)1

meyy =myc and C a common point

2
“MG;-1) ’ ¥'x coordinate ¥y coordinate
Equation of AC: =l)c—2l OR/OF y=—x-2
2 2 2 2
Lot _1=Li0Ll v substitution of x
2 2 2 2
=1 x=3 v conclusion
~. M lies on AC )
OR/OF
M(—2+8 ; 9+(—11))
2 2 ¥’ x coordinate

vy coordinate
v gradient of CM

v reasoning & conclusion

Mathematics/P2/Wiskunde/V2
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343 | AC=(x, = x,)* + (), —32)°
= \/(7 —(=3))* +(1-(=4))* OR \/((—3) —7)* +((-4)=1)* | v correct substitution
_ /100725 into distance formula
=125 =55 =11,58 v answer
_ @
344 | BM=y((-2)-3)* +(9—-(-])* OR %3 —(=2))* +((=1)=9)* v correct substitution
into distance formula
=125=5\5 v BM
Area of AABC= %basex 1 height
1 ey v substitution into area
7E(v125)(\125) formula
= 62,5 square units v 62,5
Area of ABCD =2 x 62,5
= 125 square units v 2x AABC
3)
[23]

. M lies on AC
33 My, = 9= OR C1h-9 v’ correct substitution
2-8 8—(-2)
-2 Y my
1
My X My :EX—Z
_1 v product of gradients = —1
~BD L AC 3
341 tan6 =my,=-2 v tan0 =my,
~0=116,57° v answer
2
342 [ anf = my
_9-(4 —4-9
K23 T -3-(22)
=13 v omy, =13
B =85,6° v value of 8
~.CBD =116,57°-85,60° [ext £ of A]
=3097° v answer
OR/OF 3)

BD = /500 ; BC = 170 & CD = +/170
CD? = BD? + BC? - 2BD.BC.cosCBD
170 =500+ 170 - 24/500.v170.cosCBD
/500

cosCBD = == 0,85749...

24170

¥’ subst into cos rule

v value of cosCBD

CBD =30,96° D ow rﬂ ﬁwéd e d f It
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QUESTION/VRAAG 4
y
N R
o x
M
s
P@;-6)
4.1 M(o;zt ; 0+;_6)J
v2v-3
SM2;-3
( ) @
421 | x4 y? =42 4 (-6)? v substitution
=52
g2 2 _ 2 .
LAk =S v equation
@)
422 | (x=2) +(y+3)° = [ v substitution of M
X —dxt 44y +6y+9-13=0 V52

x4yt —dx+6y=0

v substitution of radius = ——

v answer
3)
s3] :76:_% v ey
Mg X Mgy = =1 [radius L tangent / raaklyn]
2
- Mgs =3 V' Mg
o2
Lry=3 v equation
3)

Copyright reserved/Kopiereg voorbehou
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43 x4y’ =52 and y =§x
P
x +(§X) =52 v substitution
eateis
1-x?=52
Y o36 v simplification
x=6 v value of x
2 R(6;4) and N(-6;4)
. NR = 12 units v length of NR
[C)]
4.4 Let T(x ; 0) be the other x intercept of the small circle
Then OT is the common chord
S (x=2+(0+3) =13 Vy=0
(x-2)*=13-9=4 X —4x+4+9=13
J, 2 _4x=0
x=2=%2 OR X x , 1
x=2%£2 x(x-4)=0 x-values
x=4o0r0 x=0 or x=4 v
. answer
.. length of common chord = OT = 4 units 3)
117]
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QUESTION/VRAAG 5
511 M
Given:sinM = %
MN?2 =172 152 g 17a v sketch or Pyth
a
=64
_ OR v =
MN=8 N 154 S MN =8
15
sotanM = r v answer
3)
512
sinM = NP
MP
NP 15a . -
? = m v equating trig ratios
NP=45 v answer
2
5.2 €0s(x —360°).8in(90° + x) + cos? (—x) — 1
B v cosx ¥ cosx
=cosx.cosx+cos” x—1 . )
= cos’ x+cos’ x—1 cos ¥
= 2cos’ x—1 + identi
— cos2x identity
(C]
5.3.1 | sin(2x + 40°)cos (x + 30°) — cos(2x + 40°) sin(x + 30°)
=sin[(2x + 40°) — (x + 30°)] v reduction
=sin(x +10°) v answer
@)
5.3.2 | sin(2x + 40°) cos(x + 30°) — cos(2x + 40°) sin(x + 30°) = cos(2x — 20°)
.cos(2x —20°) =sin(x +10°) v equating
cos(2x —20°) = cos[90° — (x +10°)] v co ratio

3x =100° + £.360° or 2x —20°=280°+ x + £.360°
x=33,33°+£.120° or x =300°+ £.360° ; ke Z

OR/OF

. cos(2x — 20°) =sin(x + 10°)
sin[90° — (2x — 20°)] =sin(x + 10°)

3x=100°~£.360° or 110° —2x=170° - x + k.360°
x=3333°-£.120° or x=—60°—-£.360° ;ke Z

2x—20°=80° - x + k.360° or 2x —20° =360° - (80° — x) + k.360° v 80°—x v'280° +x

v simplification/vereenv
v x=3333°+k.120°
v x=300°+ £.360° ;
kez
(G
v equating
v co ratio

110°=2x =x +10°+ £.360° or110°—2x =180°—(x +10°) + £.360° v x+10° V170° —x

v’ simplification/vereenv
v x=3333°-£k.120°
v x=-60°-k.360° ;
kez
()]

8] |
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QUESTION/VRAAG 6
_f ”
0 X
~180° 180°
T
6.1 Period = 720° v answer
@
6.2 yel-2;2] v answer
&)
OR/OF
-2<y<2 Vv answer
2)
63 F(=120°) = g(~120°) v x=-120°
= —35in(—%)—2cos(—120°—60°) v substitution
44343 v answer
=———— or 4,60 (4,5980...
> .60 (4,5980..) &
6.4.1 x-intercepts of g at —90° + 60° =-30° v value
and 90° + 60° = 150° v value
s xe(=30°; 150°) v answer
OR/OF 3)
x-intercepts of g at -90° + 60° =—-30° v value
and 90° + 60° = 150° v value
—30°<x<150° v answer
3)

642 xe[=180° ; =120°) U (=30°;60°) U (150°;180°]

OR/OF

—180°<x<-120° or —=30°<x<60° or 150°<x<180°

v [-180° ; —120°)
V' (=30°; 60°)
v (150° ; 180°]
v notation for inclusive in the
first/last interval

@
v —180° < x <—120°
v =30°<x<60°
v 150° < x <180° 1 mark: each
interval
v notation for inclusive in the
first/last interval

“4)

purceza.com
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QUESTION/VRAAG 7
7.1 . .
In PMQ: tan6 = = v trig ratio
QM
X
QM= ano v answer
OR/OF @
x _ MQ
sin@ sinP v sine rule
MO = X s}n P
sin@
= X‘?OS 0 v answer
sin@ o))
_ X
tan @
72
In PMR : tan 0 :ﬁ OR PMQ=PMR [AAS/HHS]
X
MR = =QM
tan @ Q v MR =QM
MR =180°-2
Q i v correct

sin§ _sin QMR

MR 12x
sin B x tand _ sin(180°-27)
X 12x
(an0 - sin2f3 X
12x  sinfg
and - 2sin B cos B X
12x sin
tanS:M
6
OR

substitution into the
sine rule in AQMR

v reduction

v double angle

)

Copyright reserved/Kopiereg voorbehot
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In PMR : tan 0 = ﬁ OR PMQ=PMR [AAS/HHS]
MR’ = QM” + QR* —2QM.QR cos
2 v correct
MR? = (L) +(120) - 2( X )(12)[)(0055) substitution into the
tan@ tan@ cosine rule in

2

X X—;+144x2—24( x J(cosﬂ)
an @

tan’0 tan’ 6 tan

AQMR

v substitution

X 2
24[Iﬁn6J(COSﬂ) =144x v MR =QM
cos ff=6tan @
tan 6 = cosf
6 v simplification
“4)
7.3 x _cosf
Q_M = o [both equal tan 6] v equating
o 60cos 40 v subst. QM = 60
6 and /= 40°
x=17,66
The height of the lighthouse is 8 metres v answer
3)
191

QUESTION/VRAAG 8
8.1
811 G=x [£ centre = 2x circumference / midpts/ = 2x omtreks/] | V'S VR
I:[, =x [alt Zs/ verwiss Ze; KH | GI] Vs
GJH = x [tan chord theorem / raaklyn koordstelling | vSvR
®)
8.12 [sum of Zs in A / som van Ze in A]
[£s opp equal sides / Ze teenoor gelyke sye] Vs
[tan L radius / raaklyn L radius) vS VR
3)
Copyright reserved/Kopiereg voorbehou Please tumn over/Blaai om asseblief
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8.2
8.2.1 N, =y [£s in the same seg / Ze in dieselfde segment] VS VR
)
8.2.2(a) | 2y + y+87°=180° [opp Zs of cyclic quad / teenoorst <e v kvh] vS ¥R
3y=93°
yy= 310 s
3)
8.2.2(b) | TPL = 62° [ext. 2 of cyclic quad / buite 2 v kvh] VSVR
2)
[15]
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QUESTION/VRAAG 9
9.1
9.1 Constr: Join KZ and LY and draw 4, from K L XL and 4, v constr / konstr
from L L XK
Konstr: Verbind KZ en LY en trek hyvanafK L XLen h,
vanaf'L 1. XK
Proof / Bewys:
1
area AXKL 3 KX A XK , area AXKL
area ALYK %KY «hy KY area ALYK
%XK x hy
Ixtun 1
area AXKL 2 <M _XL EKYxh,
arcaAKLZ 1, I, Lz
2
area AXKL =area AXKL [common / gemeenskaplik]
But area ALYK =area AKLZ [same base & height ; LK || YZ / V' SYR
dies basis & hoogte ; LK || YZ]
. area AXKL _ area AXKL
area ALYK  area AKLZ V'S

(XK XL
TKY Lz

3)

Copyright reserved/Kopiereg voorbehou
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921 %:% [line || one side of A OR prop theorem; FH || ST] VSR
[Lyn || een sy van A OF eweredigh. st; FH|| ST]
2-10 4 v cubstita
5 i3 substitution
(2x=10)(x=2)=4x9
2x* —14x-16=0 v standard form
x*=7x-8=0
(x=8)(x+1)=0 v factors
x=8 (xx-1) v answer with
h rejection
OR/OF ©)
RE = RA [line || one side of A OR prop theorem; FH || ST]
RS RT VSR
[Lyn || een sy van A OF eweredigh. st; FH|| ST]
2x-10 _ 4
2x—-1  x+2
(2x=10)(x+2)=4(2x~1) v substitution
2x* ~14x-16=0
2 —7x—-8=0 v standard form
(x=8)(x+1)=0 v factors
X v answer with
sx=8 (D) rejection
©)]
9.22 1 -5
area ARFH 3 RFxRHsinR v numerator/zeller
= N v denominator/noemer
area ARST %RS «RTsinR
L 6xaxsink
= 12 _ v substitution
Exlsxloxsinli
4
150 25 v answer
Downloadaoad &
UTVVITTIUVAAUC U 14
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QUESTION/VRAAG 10
10.1.1 [£ in semi circle / -~ in halfsirkel] v SYR
[line from centre to midpt of chord / [yn vanaf midpt | ¥'S v R
na midpt van koord]
¢, =D,
FC||OD  [corresp £s =/ ooreenkomstige e =] v R
)
OR/OF
FO=0E [radii] v SV R
CD=DE [given / gegee] vs
. FC|/OD  [midpoint theorem / middelpuntstelling ] v
R
®)
10.1.2 [corresp £s =; FC || OD] v SYR
[£s in the same seg] VSYR
(O]
10.1.3 | In AABE and AFCE:
£ is common Vs
BAE=f [proved in 10.1.2] Vs
. ABE= 6‘ [sum of Zsin A]
. AABE ||| AFCE [££2] v R
AB AE v
s fi1as) s
FC FE
ABxFE=AExFC V'S
But FE =2 OF [d=2r]
And FC =2 OD [midpoint theorem] v S/R
ABx 20F = AE x 20D v's
- ABxOF = AE x OD @)

Copyright reserved/Kopiereg voorbehou
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OR/OF
In AODE and AABE
1. E is common Vs
2. DOE=EAB (provedin 10.12) Vs
3. D,=ABE  (Zsuma)
AODE ||| AABE (££2) VR
EO OD ED v
22222 (jay) s
EA AB EB
V'S
- AB.EO =OD.EA
but OE =FO (radii) v S YR
.. ABxOF = ODxEA (@)
102 AT_AC_3 [line || one side of A OR prop theorem; FC |[OD] | ¥ SY' R
TO CD 1
But CD = DE
v
AE_5 . AE-2cE S
CE 2 2
BE AE v'Ss
e [l As]
CE FE
5
BE ECE v'substitute
CE FE AE=2CE
5 e 2
BEXFE = ECE
~.5CE® =2BE.FE
(5)
[21]
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MATHEMATICS P2: JUNE 2018
MARKING GUIDELINES NOTES
QUESTION 1
1.1.1 If left as 190, 25 then penalise 1 mark.
1.1.2 If the position is used:
1 3
—(n+1)+=(n+1)|+2
3002300
1584219
2
_m
2
=188,5
QUESTION 2
| 2.4 | Do not accept estimation from the table.
QUESTION 3
31 |Nocaif 2%
Y2=N
33
MD’® + AM?
=[B=8)+ (=141 [+[B=7" +(-1-1)"]
=125+20 v AM®+MD?
=145
AD?
=(7-8)" +(1+11) v AD?
=145
2 2 2
MD? + AM? = AD? v MD? + AM® = AD ©
QUESTION 4
43 Candidates can use the rotation of P through 90° to get to R(6 ; 4)
) If the candidate assumes that R(4 ; 6) : 1/4 marks
QUESTION 6
6.2 ye (—2 ; 2) 1/2 marks
-2<y<2 1/2 marks
QUESTION 7
| 7.3 | There is NO penalty for incorrect rounding. |
Page 21
Mathematics/P2/Wiskunde/V2 DBE2018
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QUESTION 9

9.22 Join FT.
area ARFH = %x (area ARFT)

area ARFH = i>< o x(area ARST)
10 15
areaARFH

areaARST

But area ARFT = % x (area ARST) (common vertex; = heights)
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Mathematics P1/Grade 12 1 JUNE 2019
Memorandum
QUESTION 1
111 (x +5 )(x —6) =0 ¥ factors /subst. in
quad.formula
x==50rx=6
v answers
)
112 3x2—2x—14=0 v Standard form
_ =(=2)+/(=2)?-4(3)(-14) v Substitution into
x= 2(3) correct formula
1+ 172 v x=-185
r=——
v x =252
@)

x=-185 or x =252
If left in simplified surd form;MAX = 3/4
OR/OF

3x2—2x—14=0

14
x2—Sx=—
3

2 1_14 1

x—Zx+-=—+-

=3t
1,,_43
=37 =5

x=-1,850rx =252

PENALIZE -1 MARK
FOR INCORRECT
ROUNDING

OR

v Standard form

v" For adding % on both

sides
v x=-1,85
v x=252

“)

1.13
x2+2x+1<0 v Factors
(x+1)%2<0 v critical value x = - 1
Critical value: x = —1 3)
++ 0+ + ¥ No solution
_—
No solution
OR OR
(x+1)?%<0 v Factors 3)
Perfect square(x + 1)? is always positive v Explanation
No solution v No solution
OR OR
y v for correct graph
N~
v graph touching x- axis
atx=-1
1
3)
|
-1 0 x
v conclusion
The graph does not lie below x- axis; therefore, No
solution
Mathematics P1/Grade 12 3 JUNE 2019
Memorandum
L14| V37 =10 =3Vx
x2—10 =(3vx)? v'squaring both sides
x?—=10 =9x
X2 —9x—10=0 v standard form
v .
(x+1 )(x _ 10) -0 Factors / subst in
quad formula 5
x=-lorx=10 ®)
v'Both values of x
~x =10

v correct selection

Downloaded from eduresourceza.com
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Memorandum
12 |3 1=97 v (1) and xy=3 -—2) | V3%
3x+1 — 32y
x+1=2y v x subject of the
formula
x=2y-1 .(3)
Substitute (3) into (2):
v substitution
@y-Dy=3
v standard form
2y?—y-3=0
v factors /quad formula
QCy=-3)y+1) =0
v Y v values of y
——1ory=2 M
ry= Y=z v values of x
x=-3orx=2
OR /OF OR /OF
33+l =9y and xy= -(2)
3x+1 — 32y 32y
x+1=2y
--(3) vy subject of the
formula
Substitute (3) into (2):
x(E2)=3 o
2 v substitution
2 -
X" 4x =6 v standard form
2 -
¥ +x-6=0 v factors /quad formula
(x+3)(x-2)=0 v values of x
x==3orx=2 v values of y
7
y=-1ory=2 o
Mathematics P1/Grade 12 5 JUNE 2019
Memorandum
1.3
A=b"—4ac VA=41
41=(=5)" =4(1)(p) v substitution
41=25-4p
4p=-16
p=-4 v' Answer 3)
OR OR
. 5+.(C5) —a(h(p) v substitution
2
541 _5+25-4p
2 2 Val=25-4p
41=25-4p
4p=-16 v' Answer 3)
p=—4
[24]
QUESTION 2
943+ 141t
2.1.1 1 v' Answer [¢))
Next term = H
212 =1 v Explanation
3
Since —-1<r<1 “l<r<i O

Mathematics P1/Grade 12 6 JUNE 2019
Memorandum
2.13 v Correct formula
v _—
9 27 Correct Substitution
=~ =21-135
1_1 2 v’ Answer 3)
3
221 |As: x;12;y;24
12-x=y—-12=24-y v oy—12=24-y
y—12=24-y
2y =36
y=18 v o y=18
also
12—-x=y-12
12-x=18-12 Vx=6 3)
x=6
22.2|3T;3 = 3(6)=18 v answer 1)
223 8,,=6x15=90 7790
Sis :E[2X6+(15—1)><6] v subst. into correct
2 formula.
Sy5 =720 v 720
S5 =90+720=810
v Answer
(O]
-9 —6 -3 v'First differences
3 3 3
Ty=a+m—1d
81=—-9+3(n—1)
81=-9+3n-3 ¥'substitution
81 =3n-12
93=3n
n=31
Ty =81 v n=31 3)
Mathematics P1/Grade 12 7 JUNE 2019
Memorandum
232 (2a=3 3a+b=-9 v value of a
3 3
a=2 3(3)+p=-9
— v Value of b
2
a+b+c=10
327
273 te=10 v Value of ¢
c=22
. _3,2_27
PTh=gntognt 2l /Tn=§n2—§n+22 )
OR OR
T,=T, +(n—1)d, +w v substitution in the
2 formula
~1)(n-2)3
=10+ (n—1(-9) +L:)() v value of @
=10-9n+9+3n—2n+3 v Value of b )
v'Value of ¢
CTy=3n2-Zn422
2 2
24 [ TserT =p
m 3)"x3
Tie145(3)" = Xy 45 2 v 5452
v27.5@3)" !
5 _19x5(3)"1x3 3)
= 12753
- 5 n-1
27.%5-15(3) v
=27xp
=27p 123]
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QUESTION 3
31 |x=-2 and y=-1 Vx==2 vy=](Q
-1
3 i
32 y=55-1 Vy= 7
y=3 (O
x- intercept: (lety =0) Vy=0
0=2--1
Lo V=1
T x+2 3)
x+2=3
x= (1;0)
x=-2 ¥'shape in QUAD 1
and 3
33 1 3 3)
¥'Both asymptotes
' 2
v'Both x and y-
* t intercepts
oIS
LRI R
] . L L ' 1 1
T ' 2
- 3
34 -3 v m() @
mW ==t
v x€R ;x # 0 (both
mx) = % -1 must be correct)
Domain: xeR ;x # 0 ACCEPT:x <0 or x>0
[10]
Mathematics P1/Grade 12 9 JUNE 2019
Memorandum
QUESTION 4
41 | f(x)=—-x>—4x+5 gx)=mx+c
At M (y - intercept: letx=0) vVM(0;5)
M(0;5)
At Eand P ( x- intercept: y=0) Vy=0
—x2—4x+5=0
x?+4x—-5=0 vE(=5;0) ()
(x=Dx+5) =0
x==5o0rx=1 v P(1;0)
E(=5;0) and P(1;0)
42 __ = _ Vx=-2 3)
X = =
2(-1)
v substitution
y=—(-2)?-4(-2)+5=9
vVy=9
N(=2;9)
OR
OR /OF
v" Adding and
fG) =-(*+4x=5) subtracting (2)?
=—[x2+4x+(2)2-5-(2)?]
=—[x*+4x+4-5-4] V—(x+2)2+9
= —[(x+2)?-9]
3)
f)=—=(x+2)?+9 VN(=2;9)
N(=2;9) OR
OR xy="2=_2 Vx=-2
2
v _—
y=—(=2)2=4(=2)+5=9 substitution o)
N(=2;9) vy=9

Mathematics P1/Grade 12 10 JUNE 2019
Memorandum
43 __5-0 _ v substitution
Mem = =5 1
v m=1 3)
¢ =5 (y- intercept)
Vy=x+5
y=x+5
44 |NT=yy—yr
=[-(-2)2—4(-2)+5] - [(-2) +5] v substitution
=9-3 v simplification
=6 units v Answer 3)
OR OR
NT = £(x) = g(x) ,
=—x2—4x+5—(x+5) v NT = —x*—5x
NT 2 _ 5y 3)
When x = —2 v subst x = =2
NT = —(=2)% —5(=2) v' Answer
NT = 6 units
45 |S(=4;5) Vx=-4 /y=5 5)
4.6.1 | f(x) <g(x) vx<-=5 Vx>0 ?2)
x<=5o0rx>0
OR  xe(-o0;=5) U (0; o) OR ¥/ (=w0; —5) ¥ (0;0) | (2)
462 f(x).g(x) <0 ¥ critical value 2
x>1 v’ correct inequality
OR xe(1; o) OR 2)
¥ critical value
¥ correct notation
[19]
Mathematics P1/Grade 12 11 JUNE 2019
Memorandum
QUESTION 5
51 [P(0:1D) VP0: 1) 0
52 a>1 OR a€(l;o) OR l1<a<o ¥ critical value (2)
v’ correct notation
53 g 5% =y v'swopping x and y
g 57 =x
y = logg x v Answer 2)
54 y ¥ correct shape
gt v x-int(1;0)
[ (1;0)
2
55 logsx =0
x=(5)0°=1 Y critical value x =1 2)
0<x<1 OR x€(0;1) v correct notation/
inequality
191
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QUESTION 6
6.1.1] f(x) =5 — 2x2
v
) 5 2(x+ h)2 —(5- 2x2) correct formula
S'(x) = lim ————————
h—0 h
— lim 5—2(x2 +2Xh+h2)_5+2)‘2 v'subst.in correct
h—0 h formula
- s—2x? —axh—2n% —542x°
= lim
h—0 h
2
- h(4x —2h) Y —hxh =2k
= lim ———=
h—0 h v - 4x—2h
= lim —4x—2h
h—0 v answer
— _4x ) )
penalize

OR/OF
flx+h) =5=2(x+h)?
=5—2x2 — 4xh — 2h?

flx+h) — f(x) =5—2x? — 4xh — 2h? — (5 — 2x?)

(—1 mark incorrect
notation)

OR

v'5 — 2x? — 4xh — 2h?

Mathematics P1/Grade 12 14 JUNE 2019
Memorandum

QUESTION 7

TILf(x)=x*+bx’+cx+d V(x=3)(x—x)
y=(x=3)(x-x)
Sub (0:9)
9=(0-3)20—-xy) v Sub (0;9) (O]
9 = —9x;
x=-=1 ; P(L0) vx=-1

y=(x-3)72x+1)
y=@x?-6x+9(x+1)
fx)=x*=5x>+3x+9

OR

f) =x*+bx?+cx+9

Sub S(3;0)

0=3)3+b(3)?+3c+9

0=36+9% +3c

12+3b +¢ =0 —mmmmmmmeeemeee (1)

AT a turning point, f'(x) = 0
3x2+2bx+c=0

vV (x?=6x+9x+1)

OR

¥ equation (1)

= —4xh — 2h? v —4xh —2h?
£ = li fx+m)—f(x) v correct formula
x) = lim ’
— Jim ==k
=) h
. h(—4x—2h v lim(—4x —
= L‘f{‘)% lim (—4x — 2h)
= ’]llil'll)(—‘ifx —2h)
v Answer
= —4x ©)
Mathematics P1/Grade 12 13 JUNE 2019
Memorandum
6.1.2 [ mr = f1(0) 7 2= —4x
—2 = —4x
1
x==
2 1 v o x==
—5_2(2)2
y= 2 2(3)
y= 3 v y==
4G ;2 ®
G
62.1 3 73
D, |3x=3x"—=
v —6x
D, [3x—3x’—3x"] 32 ®
=3—6x+3x72
6.2.2 2z 2
y:x3+lx+7[3 VX3
3
o
- v 23
% = %x—T + % +0 3)
Vs
[14]

Sub S(3:0) .
332 +2b@3) +c=0 + equation (2) @
27+ 6b + € = 0 <mnemememememmn @
Eqn(2)-(D) v method of solving
15+3b =0
b=-5
Fromeqn(1) 12+3(-5)+c=0
c=3 ¥ substitution to get ¢
712 f/(x) =0 VF(x) = 3x2 — 10x + 3
3x2—10x +3 =0 Vi) =0
Bx—Dx=-3)=0 ¥ factors/Quad. Formula
x=2orx=3
3 v'both values of x
1 1\3 1\2 1
y=r(3)=0() -5@) +3()+9=948 vy =948/ or2>
5
R(3948) OR  R(:LE) ®
Mathematics P1/Grade 12 15 JUNE 2019
Memorandum
713" (x) =6x—10=0 V') =0
6x =10
r=2 v answer
3 )]
OR/OF OR
-b
Bl il )] x=o &)
3a 3(1) v a
= 3 v Answer
3 )]
OR
OR/OF
_mtxs _3*3_5 e
2 Z 3 2 @
v Answer
72 |7.21 ¥ critical values
X € (l ;3 )
3’ ¥ correct notation @
OR
OR/OF 1
1 3 v 3<%
3 < x < Vx<3
722 | x<t v x<®
3 3 )
73 256 256
t>9,48/ > or t<0 v t>948/ > @
vYt<0
[16]
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QUESTION 8
8.1 > o 2o
X+ =(2\/§) Pythagoras VX' +r :(Qﬁ)z
P =12-x"
r=+12-x
Vir=412-x" 2
821 y=mh V'sub rand hinto V

:271x(12—x2), but  h=2x

formula

v=24m -2 v V=24m- 21’
3
.'.ﬂ=d24m_2ﬂx -0 /d_l/70
dx dx dx
24w — 6mx? =0
6mx* =247 “)
2 =4, vanswer..x =2
x=12
Sx=2
83|y, =24nx—2m’ when x = 2 v'substitution of x=2
into V
=247(3)-27(2)
=487-2x87 2
=(48-16) v32m
=32n
18]
Mathematics P1/Grade 12 17 JUNE 2019
Memorandum
QUESTION 9
91 |14 fopy = (1+ 'n:m)n v correct formula
v substitution of i
= Inomy 4 eff
1+0105=(1+ 4 ) and n into correct
formula
+ = Inom
V1,105 =1+ .
1,105 — 1 = fmem
* v {1,108
inom = (V1,105 — 1) x 100
_ 4)
0,101101904x 100 v answer
=10,11%
92 |A=P+D)" v substitution into
ol correct formula
30 440 = 12 500(1 + 224k
4 0,09
Vi === 0,0225 =
1522 _ (1 4 29%%ek K3
625 4 00
109% =log(1+ 0,43)4,( v use of logs
1522
il
log(1+27%) k=10 @
4k = 40,00020365
k=10
9.3 A=P+D™(1+1i)" +10000((1 + )" V(1 +%)36
_ 0,075, 36 0,067, 0067, g
A= 250001 +==)%¢ (1 + =) + 10000(1 + =) v+ 0,0257)3
= 40 722,64871 + 13 016,18905 0,067
v'10000(1 + ——)
= R 53738,83776 2
=R 53 738,84 Y Answer @
[12]

Mathematics P1/Grade 12 18 JUNE 2019
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QUESTION 10
10.1.1
¥ coffee
C T
V'tea
02 02
06—-x+x+03-x+02=1 v'equation
—x=1-06-03-02
x=0,1 v answer (5
10.1.2 [ (0,6=0,1)+(03-0,1)=0,5+0,2=0,7 V'simplify
v answer 2)
102.1 [a=120 b =80 c¢=20 d=100 v a and b (2)
v candd
1022 | p(grade 12) :% = % =02 =20% v Answer (1)
1023 1P (grade 11 and brand A) = 305 = 2= = 0,48 = 48% v Answer M
1024 | p(grade 11)xP(brandA) = 2 x 22 = 0,48 ¥ P(grade 11)
. 250 250 v P(brand A)
YES, they are independent: VYES “
since P(grade 11 and brand A)= P(grade 11)xP(brand A) Conclusion
[15]
TOTAL: 150
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QUESTION 1
SUGGESTED SOLUTION REMARKS
1.1.1 v 3913
Mean = ELi) @
14
v Answer
= 279,5m
ANSWER ONLY AWARD FULL MARKS
1.1.2 v Answer
Median = —260;260 M
= 260m
1.2
Q: =240 V240 & 310
Q; =310
v'min & max
v'correct
170 24b 2610 31 skewness to the
right
1 (3)
1.3 Interquartile range = Q3 — Q, v'310 — 240
= 310-240 v Answer
=70 (2)
1.4 | Positively skewed or data skewed to the right v
()]
1.5.1 | Standard deviation = 74,74 vV 74,74
1.5.2| < Mean - 1SD v'279,5-74,74
< 279,5-74,74
< 204,76 v'2 days
x < 204,76 2)
.2 days
[13]
2
Mathematics P2 memorandum June 2019
QUESTION 2
SUGGESTED SOLUTION REMARKS
21 50 <x <60 ACCEPT 50~-60 ACCEPT between 50 and 60 v )
2241 v'8
Class Frequency Cumulative
frequency v'55
20<x <30 1 1
30<x <40 7 8
40 <x <50 13 21
50 <x <60 17 38
60 <x<70 9 47
70<x<80 |5 52
B0<x=<90 |2 54 @
90 <x <100 |1 55
222 ) v
Ogive Grounding
60 at (20; 0)
z %0 v Plotting
%AO upper limits
g "
PR —— v Smooth
E /- shape
EEU 7
2 7
5
© 10
0
20 30 40 50 60 70
Speed in km per hour (3)
2.3 | At55-44 =11 motorists v Accept
(43-45)
v Accept
(10 =12)
motorists
(2)
[8]

Mathematics P2 memorandum June 2019
QUESTION 3
SUGGESTED SOLUTION REMARKS
3.1.1
Gradient of AC = o3 =-3 v Gradient of AC
3
=) ==30=8) v'Sub.m and pt (8;-4)
3 3
y:—?x.;.g Vy=—3x+8
(3)
3.1.2
G is a point of intersection
y=-15x+8 ; y=%x—§
eqn.of AC = eqn.ofBG
4
—15x+8 =% v equating .
x=4 v ox=4
" . 7 4
Substitute x into y = —=1,5(4) +8 or y = 3(4) —5 |v oy=2
y=2
G(4:2) (3)
32 G(4;2) & F(3:37)
1
Midpoint,; = F(3;3=)
1y xtx ,§1+y2 v X g
(3;33) = (F, s 2
4+xy _ 3 24y, =3 1
= -3 5 73 v Hgl
x=2 ;y=5
A@2:5) @
4
Mathematics P2 memorandum June 2019
3.3
tanAED = myp v'mup =;
_ —5-5
Map = -5
s v tanAED =2
& 4
tanAED = n
AED =51,34° v'51,34°
(3)
34 Area AAED = 3% AE X ED X sinAED
Equation of AB:
Substitute A(2, 5) into (y —5) = % (x—2)
5.5
YRS v oy= Sx42
E is the x intercept ; y = 0 ez
5
0=—=x+ >
) VE(.o-
= —2 E(-2:;0)
E(-2;0)
Point D is the y intercept of AC; x = 0
0= —-15x+8
_l_ 5 16
16 x_?_ 33 v D(O‘?)
D(5;0) /D(533;0)
22
v == =
ED= E—(—Z) 2 ED=> 7,33
3 3
ED =7,33 units
v AE =41 =6,40
AE=,/(5-0)2+ (—2—2)2 = V41 =6,40 units Vit !
) 22 ¥ Subst.in area
Area AAED =3 x VAT x 5 X sinS 1,34° formula
= 18,33 units* ACCEPT 18,32 units? V18,33 o
35 x4y =r? v oxt+y?
82+ (-2 =12
80 =r2 v 80
x?+y? =80 (2)
[20]
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QUESTION 4
SUGGESTED SOLUTION REMARKS
4.1 (x—a)3’+@—-b?=r?

(4-2%+(G-3)2=r?
@H+ @3¢ =r?

8 =12

Eqn: (x—2)?+(y—3)2=8
OR

PN

=/G=27+ (5-3)2=18=2v2

v'sub.N(2;3)&P(4;5)

v RHS =8
OR
v r=PN=+8

V(x=2)* + (y-3)?

(©)

Mathematics P2 memorandum June 2019
5.2 = (—sinx).sin(180° — x) — (cosx). (—cosx) v (—sinx)
= (—sinx). (sinx) — (cosx).(—cosx) v (sinx)
= —sin%x + cos?x v/ (cosx)
= cos2x v'(—cosx)
v —sin®x + cos’x
ACCEPT v cos2x (6)
= (—sinx). (sinx) — (cosx).(—cosx)
= —(sinx). (sinx) + (cosx). (cosx)
= cos(x + x)
= cos2x
531 | x=0° or x=180° vx=0° v x=180°
. . @
532 (ztorsw;) — 2sinxcosx v Z;:i
2sin?x
v’ 2sinxcosx
sinx — sin*xcos®x
—— = sin’x ) L,
cosx v SIXTSINTXCOSTX
cosx
sinx(1 — cos?x) 1
cosx Sin?x v sinx(1 = cos®x)
sinx(sin?x) 1 v sin’x
T cosx x sin®x
sinx
cosx (5)
tanx
5.4 (2cos?x — 1) —7cosx —3 =0 v'double angle substitution

2cos? —7cosx —4 =0
(2cosx + 1)(cosx —4) =0
1 .
cosx =—7 Of cosx= 4(no solution)
x =+60°+k.360° ;k€Ez
OR
x =120°+k.360° ;k€ez
or
x =240°+k.360° ; kez

v standard form

v factorisation

v cosx = —% or cosx =4
¥ no solution
vx=460°+k.360° k€z
OR

v x =120°+ k.360°; k € z

x = 240°+ k.360° ; k€z

Eqn: (x—2)2+(y-3)>=8 V(x—2)? + (y-3)°
an: - ( ) + (v —-3) v RHS 28 )
4.2 (x—2)*+(y—-3)?=8
x2—4x+4+y*—6y+9=8 v
x2—4x+y?—6y+5=0 (O]
4.3 - v omyp=-—1
myp = e NP
=1 v mpp=-—1
Gradientyp X Gradientpr = —1 (Tan 1 radius)
mpr = —1
Sub:P(4;5) v sub.m=-1&P (4,5)
y-yD=m@x-x) ORy=-lx+c
y—5=—-1(x—4) 5=—14)+c¢ v y=—-x+9
y=—x+9 y=—x+9 (4)
44 T is x — intercept ; y =0 vy=o
y=-x+9
0=-x+9 v x=9 T(9;0)
x=9 T(9;0)
(x=9)% + (y — 0)? =12 v (x=9%+y?
(4—9)2 + (5)? = 12 v RHS'=50
50 =72 (4)
(x=9)*+(»)?* =50 OR
OR vy=0
PT=r=/4—97+(5-0) = V50 =5V v ox=9 TG0
(x— 9%+ (3)* =50 v (x=9) +y*
v RHS =50 (4)
45 NM = NP (radii) v NM = NP (radii)
PT = MT (Tans from common pt.) v PT = MT
NPTM is a kite (2 adjacent sides equal) v Reason
(3)
46 x=9-5/2=193 and x= 9+5VZ=16,07 Vx=9-5V2
Vx=9+5/2 2)
[17]
6
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QUESTION 5
SUGGESTED SOLUTION REMARKS
5.1.1 x2+tz=(/1+tzz Va2 +t2 = (V1+12)?
x2+t?=1+1¢°
x2=1 v xt=1
x=+1
x =—1(2"¢ quad) vox=+1
(3)
5.1.2 | cos(60°+ B) = cos60°cosp — sin60°sinf v correct Expansion
1( -1 ) V3ot Vv cosp = ——
==, - Jirez
e T e
v" sub for both special zs
e Sl v Answer
2V1+t2 4)
513 cos2f = cos?p — sin’p v'double angle expansion
S S SR
T Vit Vit 'substitution
1 t2
=g 4 _ 2 2
T+e2 1+¢2 L _ &
1—¢2 1+t2 1+t 3
o =17 @
R
cos2f = 2cos?f —1 OR
-1 .
=2(——)*-1 v double angle expansion
Vi 5 t2 v substitution
= - _2 e
STyt rrveimlt
C1-¢ 3)
T1+e2
OR OR

cos2f = 1—2sinB

v double angle expansion

=1-2(—)? © al
Vitez ¥ substitution
262 2t*
—1-— vl-1m
1422 Tt
1-¢2 3)
“1+42

(6)
[29]
8
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QUESTION 6
SUGGESTED SOLUTION REMARKS
6.1 1 . 8
f(x)=casx—2— amlig(x)=sm(x+30) V=30
po|:30und q=—7 \/q=—§
2)
sub.(60° 1) OR
sin(60° +p) =1 .
60°+p = 90° V=30
p =30
0.1
Sub.(0%3) vg=-1
. 1 2
cos0 +1q =3
1+q = 7
_ 1
1773 @
6.2 | x€(=12050) OR —120°<x<0 vend points
v'correct notation
(2)
6.3 The graph of g has to shift 60°to the left and then v shift 60° to the left
Reflected along the x — axis
v reflected along x-axis
2
OR
OR
The graph of g has to be shifted 120° to the right vshift 120°
v to the right
(2)
[6]
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QUESTION 9
SUGGESTED SOLUTION REMARKS
9.1 A=x (£ at centre = 2 x « at circumference ) ¥s VYR
C,=A=x (£s opp equal sides) vSIR
B =A=x (Tan chord Theorem) VS
T=B =x (Corresp. «s ; TE //BC) v¥S VYR
(6)
9.2 ¢, =B, («s opp equal sides) v SIR
naBFC 6 ="""% (. sumina)
G, =90°—x Vs
=T=%0C
~ FCBT is not a parallelogram ( opp. s of quad notequal ) | vR (3)
[¢]
B =x (proven in 9.1)
B, =90° —x (Tan L diameter) vSIR
C =B, =90°—x  («sopp equal sides) V'S
=>T=(
~ FCBT is not a parallelogram ( opp. s _of quad notequal ) | vR (3)
OR
C=x (proven in 9.1)
i +C, =90° (£s in semi circle) vSIR
€ =90°—x VS
=>T=(
- FCBT is not a parallelogram ( opp. «s_of quad not equal ) vR 3)
[9]
12
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QUESTION 10

10.1

Construction : Draw altitudes h1 1L XV and h2 1 XW.
Join VZ and WY

1

areaAXVW _ EXV'M
areaAVWY lVY.hl

2

XV
= ——(sameheight
77 ¢ ight)

1
areaAXVW _ EXW'hZ
areaAWVZ 1.,

2

xw
= ——(sameheight
w7 ight)

AreaAVWY = AreaAWVZ
(samebase,sameheight, VW /| ZY)
areaAXVW _ areaAXVW
areaAVWY — areaAWVZ

v' Construction

Same height
v Area

Same height

v Area

v’ equating areas
v (Same
base,same

height, VW//ZY)

v'equating ratios of
areas

Mathematics P2 memorandum June 2019
QUESTION 7
SUGGESTED SOLUTION REMARKS
7.1 BAC = 180° — (6 + B) (sum of zs ina A) vV 180°— (6 + )
AB 20 ¥ use of sine rule
sinf  sin[180 — (0 + B)]
20.sinf 20sinp
= — v - .sin,
sin(6 + B) Sn@+h)
tana = % (OR USING SINE RULE in AAPB)
_ AP
tane = —30sinp v definition of tana
sin(6 + )
. __ 20sinf.tana
~ AP = sin(0+p)
4)
7.2 If AB = AC
0=p (s opp equal sides) Vo=
AP = 20 x sin30°. tan60° v substitution
T sin(2 x 30°)
_10V3
el v 20 @)
=20
[9]
10
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EUCLIDEAN GEOMETRY
v'S - Statement ¥R - Reason
¥'SIR — Statement + Reason
QUESTION 8
SUGGESTED SOLUTION REMARKS
81 | vSYR
H =284 (£’s in same segment)
()
8.2 0, = 84° ( corresponding £’s; OM // HN) v SvR
(2)
83 | N, =42° («at centre = 2x £ at circumference) v SvR
(2)
84 |( =420 (tan chord Theorem)
v S VR
_ (2)
85 | M, + M, =96 (opp.s of cyclic quad) vS YR 2)
8.6 0, =84° AND N, = 42° 7S
CONM is NOT cyclic ( £’s subtended by line segment CM vR
NOT equal) (2)
[12]

XV xw
Le—= (6)
vy wz
10.21| P4: 40=3:5
1
areaAPRA75><3Xh/ height) v areas
- A
areaAQRA 1 5 o
2 v answer
P43
AQ 5 (2)
10.2.2 | From 2PB =BR
PC_PE_1 ; !
R 2 (line parallel to one side of A) OR v 3 v R

(prop.theorem ; CB I AR)

n Downloaded from eduresourceza.com 13
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2
Bp_ca 2 li llel t id A '/; TR
BQ-c0~7 (line parallel to one side of A)
OR (prop.theorem,AD I CB) (4)
[12]
QUESTION 11
111 iy =C, (tan chord theorem) Vs YR
Cy=Cs (vert.opp £s) VSR
C; =CPR ( 2s opp.equal sides) Vs
= A, = CPR .
«~ ACPR s a cyclic quadrilateral( converse ext. z of a cyclic R
quad) or (ext £ = intopp <) (®)
OR
C; =CPR (4s opp.equal sides) VSR
JU v
Ci+C=A4,+B  (ext. zofA) SR
C,=8 (tan chord theorem) /s vR
Gy =4,
= A, = CPR (both =C5)
vR ()
~ ACPR is a cyclic quadrilateral( converse ext. « of a cyclic
quad) or (ext £ = int opp £)
ACCEPT CPR or P, +P, or P _if candidates use them
11.2 |INnACBA and ARPA
1. ¢, = ARP  (ext. < of cyclic quad) vS ¥R
C, =B (tan chord theorem) VS
C, =P,  (zsinthe same segment) Vs ¥R
2.=B =P, (proved)
3. A =4 (zsuminaA) (3zofA)
- ACBA|||ARPA (£ £ £)/ (equiangular As) VR ®)
ACCEPT ARP or R, +R, or R if candidates use them
14
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11.3 [RE_RA /. V'S
T2 (las)
v(RC=RP
RP =222 put RP =RC (given) ( )
CB.RA (2)
~RC =——
AC
114 |InARAC and ARCB v'SIR
1. R =R, (common)
2. (=8 (tan chord theorem) V'S
3. A =CPR (¢zsuminad) [ (3“zof))
= ARAC|||ARCB (£ £ £ )/ (equiangular As) R
AC RC
= =1 (la's) vs
4)
RB.AC = RC.CB
[17]
TOTAL: 150

MARKS: 150
TIME: 3 hours
This memorandum consists of 14 pages.
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QUESTION 1
1.1l |x==-3 orx=-9 AV =3 AV =9 2
112 | —4x* +9x=3=0 AV 'standard form
I_—bi\b:—4ae
2a
= O)£JO) ~ 443 CAVsul ion in correct formula
2(-4)
~041 or 184 CACAY Y answers
(penalize 1 mark if rounding off is )
incorrect-once for entire paper)
LL3 | 22327 =80
2(22-32")=80 AV factorization
zl(é) =80 CAVsimplifying bracket
2
2" =80x E =32
5 CAvV' 2" =32
25 =2° y .
CAv Exponential form
x=5
CAVY answer )
1.1.4 -
x-4 —= 31
2
x—4-2Vx-3=2 AV Esolati d
solating sur
x=6=2+Jx-3 z
B v i
¥ —12x+36 = 4x—12 CAY squaring
X’ —16x+48=0 CAV standard form
(x-4)fx-12)=0 CAY factors
x=4 or x=12 CAV x —values and rejecting (3)
nla
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12 x—3y=1 )
X =2xp+9y* =17 —>(2) A makin « the sub
U =31 —(3) making x the subject
(3y+1)°=2y@y+1)+9y° =17 CAV substitution into equation (2)
9V +6y+1-6)* =2y +9y* =17=0
12 +4y-16=0
3y +y-4=0 CAV standard form
By+4)y-1)=0 CAY factors
-4
y=— or y=1 CAV'y values
Y=23 or x—4 CAY'x values ©)
13 AV factors
CAV Critical Values
\N-/+
1 4 .
, Av Notation 3)
X =5x+4<0
(x=1)(x—4)<0
l<x<4
[25]
QUESTION 2
2.1 Tl\ /Tz\ T\‘ Ty
1D 5 \ /9 \ /13
2D 4 4
2a=4 a=2
3a+b=5 =-1 AY avalue
T,=2n"—n+c CAV'b value
1, =2(61)? = (61) +c = 7383 CAV Substitution of 6land
c=7383-7381 equating to 7383
e=2 s CAY c value )
I,=2n"-n+2 CAY answer

Copyright Reserved
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22 4n+1=2021 Av'equating nth term to 2021
4n=2020 CAV'value of n
n=>505
Between Tyqs and 75 CAY answer
3
OR OR
T, = Ty = 2021
2n?—n+2—[2n-1)>%*-(n-1+2] AV/substitution
=2021
2n2—n+2—[2n—4n+2—-n+1+2]
=2021
4n = 2024
n=>506 CAY'value of n
Between 505" and 506 CAY answer 3
OR OR
Tpay =T, = 2021
18]
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QUESTION 3
3.1 5 AV answer )
3.2 2n—-5="7997 AV equating n™ term to 7997
2n =8002
= 4001 CAVY answer (7 must be natural) 2
33 Pattern: 5 : 15 : 25 ;35 ; .....7995 Av'Sequence
10n-5 = 7995 AV n" term
n =800
800 CAVY'n—value (n must be natural)
Sy0 = —][5+7995]
2 CAVY answer 4)
=3200 000
171
QUESTION 4
411 |4 AV answer )
412 _a@' -1
T AV substitution a into correct
145 —1) formula
S = m CAVY substitution of 7 into correct
. formula
=1 431 655 765 CAY answer 3)
42 a=1
2 —
"+ ZRQEL _53 57 AV substituting a =1
1+r+ri=1—=—
49 49 AV equating to 1=
4972 +49r—8=0 19
(Tr=1)(7r+8)=0 CAV'standard form
1 7
r=gor=-g CAY factors i
n/a CAVv answers and rejecting )
191
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QUESTION 5
5.1 x=1 and y=2 AAVY ¥'both asymptote equations ?2)
52
CAV substitution of » and ¢ values
AV'substitution of point A
3)
CAVY a - value(must be positive)
53 By using the gradient method
From point A move 1 unit horizontally to the [ Av transformation comment
right and 1.5 unit vertically upward.
Move 1.5 unit vertically upward and 1 unit v .
horizontally to the left A transformation comment
/ 1
Al2;3- .
2 Answer only — full CACAVY ¥ coordinates ()]
OR marks OR
By using the midpoint of line segment
AA’ and that AA’ passes through the point of AY comment
intersection of the asymptotes
1
Alo:=] and (1:2)
2
Al (2(1) —0;2(2) - %) Av'midpoint formula
A(2;3 ! @
( ! E) CACAY ¥ coordinates
Answer only — full marks
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5.4 3
2 3
X)=—5—+2 or gx)=—+2 ACAV'Y Ve 2
g(x) " 8(x) -3 CAC answer @)
[11]
QUESTION 6
6.1 y=a(x—x)(x—x;) AV formula
12 = a(0 - 2)(0 — 6) ., ) y
12 = 124 AV'substituting x and y intercepts.
a=1 AV'simplifying
y=x*-8x+12 v .
b= —gandc =12 Av'equation “
62 |x=2C6_4 CAVYaxis of symmetry (x must be
2 .
ositive]
o posithe) @
b (=8) CAY'minimum value (y must be
x=—ge= T = negative)
or
fx)=2x-8=0
x=4
y=(4)2—-8(4)+12 = —4
M(4;-4)
6.3 y € (—o0; —4) CAY answer [0
OR
y=—4
6.4 2<x<6orx>6 AVV2<x<6 vVx>6 3)
X=22;x#6 AvVx#6 YV x=2
6.5 —4<k<12 CAY critical values ?)
Av'notation
6.6 fl(x)=2x—8==2 AY derivative
2x=6 Avequating to—2
x=3 CAVY'x —value 3)
[15]
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QUESTION 8
81 |[A=P(1+0)"
i 10
146338,09 = 80000 (1 + E) A substitution into formula
(1 + i)“’ _ 146338,09
2/ 80000
=2 10/146338,09 1
i= —_—
80000 CAv'making 7 the subject
i = 0.1244999989
! CAY decimal value
Therefore, the interest rate = 12,45 % p.a.
compounded half yearly CAV answer “@)
82 [A=P,(1+i)™(l+ip)™ AAAAAAAAY VYAV ®)
=Py (1+ i)™ (1 + i)™
— Py(1+iy)"s
11 20 12 24
4=200000(1+555) (14 5375)
11 12 12 24
Pl (1 +W) (1 * 1200)
1 24
— 45000 (1 + —12000)
=R274 260,98
OR
A=P+i)" OR
4 11%)°
A '=200000 (1 + Av'substitution of i and n
=R 248 476,1104 CAV answer
119%\ 2 A substitution of / and n
A =188 467,104 (1 + ) CAYP value
R260 998.6597
12%\**
A = 215998,6597 (1 + 2 ) AV substitution of / and
R274 260.98 CA VP value
CAV answer ®)
[12]
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QUESTION 7
7.1 y=log,x AAV'Y answer ?)
72 1(x) =8
1 x4l 1
1 vo]= 8 3 AV substituting (x+§)
L
—g* 83 1
=8".8 1 AVSE g
_ o 3
=8 (2 )g Av'writing in exponential form
=82 3)
=21(x)
7.3 » ¢ Exponential:
y=x AV'shape
s/ AV intercepts of both graphs with
1 Y% e the axes
s
4_,/ 7 / Log graph:
0l X
AVsh
/// 1 shape @
e AV line of reflection
7
7
s
7
I's
191

Copyright Reserved

9.1 , ‘3+h)- /(3 Avformula
g TET 1)
0 h
5| > (53
= lim (3+h) +4-(5G +4 AV substitution
= h
45+30h+5h* +4—49
0 h CAV simplification of numerator
h(30+5h) )
Slim = CAV factorization
=
=30 CAv answer S
OR OR
X +h)—f(x
fl(x) = Hﬂyw Av'formula
2 _ 2
) = i SR 4= 5x ) .
h=0 h AV'substitution
, _ 5x2+10xh+5h? +4—5x%—4
100 = limy 7
10xh + 5h? izati
o) = i CAV factorization
fl = tlg‘v]: h
£ = lim h(leh+ Sh)
0 CAV value of derivative
f'(x) =10x
£13) = 103) = 30 CAY answer .
®)
9.2.1 Y
g(x)= (Zx - 2—)
* AV first and last terms
= 4x? _2+lx-2 Av'middle term
4
¢(x) = 8x— %xﬁz CACAV'Y derivatives @
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922 D,‘:xs _1]
1-x
-D (- 1!’(: +x+ 1) AV factorizing numerator
- —(x-1 Av'factorizing denominator
:DX[—x: —x—l]
=21 ) @
CACAY veach derivative
[13]
QUESTION 10
10l |x==2orx=3and y=-12 AY'¥x - intercepts 3)
vy-i
OR AV'y - intercept.
(=2;0); (3;0); (0;-12)
10.2 f(x)=(x+2)*(x-3)
= (x2 +4x+4Xx—3)
=x"=3x7 +4x7 —12x +4x—12
=x'+x"-8x—12 AV expression
F(x)=32" +2x-8=0 CAY derivative equal to 0
(Bx-4)x+2)=0
x=i or x==2 CAV'x— values
3
y=-18520r y=0 CAY y—values
Maximum : (-2 ; 0) @
Minimum (% =1 8,52)
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103 y CAY x — intercepts
CAY'y — intercept
CAY turning points
20 5 | Avehae
6]
—-12
(1.33;-18.52)
)
10.4 k=-12 CACAY v answer (@3]
10.5 2;0) CA v'x—value (@3]
CA v'y—value
106 | f/(x)=3x"+2x-8
CAv'second derivative and
f0=6x+2=0 equal to 0
x> L CAY answer )
3
107 1 f(x) = (x+2)(x=3)
2
f(x+lJ:(x+Zl] ( ‘—Zl) AAVY ¥ for each bracket @
2 2 2)
[19]
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11.1 X Avanswer 1)
4
2 | 1
I I
| 1}
I 'l
Length of side of square = %
10-x A Av'length of rectangle
Length of rectangle = 2_ 204 3
- ? x(20-3x
‘E*’Z 4 AY'¥'each area
x* 20x-3x7
=2 AT
16 16
—2x" +20x AVsimplifying
16
1, 5
=—=X"+—X 4
1 (©)
13 S:—lx:+§x
4
| 1 5 AV derivative
S = e 0 AV derivative equal to 0
¥ =5 metres CAV answer @
181
Copyright Reserved Please Turn Over
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QUESTION 12
12.1 | 200 AV answer [©)
122 120 3 AV'120
— -_ 0/
200 or T or 0,6 or 60% AV answer @
123 80 2 80 2
=—_— == = 40Y v —=Z= =409
P(Male) 2003 0,4 =40% A 2005 0,4=40%
hoosing Fruit Juice) = — = — = 0,15 = 159 30 3
P(Choosing Fruit Juice) = 300°-20" 015=15% | Av 2" -2 _(15=15%
) o ; 200 20
P(Male choosing Fruit Juice) = 500 Av L
P(Male choosing Fruit Juice) 200
= P(Male) x P(Choosing Fruit Juice) | Av Condition of independent
z 2 events
200 5720
z _ 6 CAY substitution in the condition
200 100 of independent events
100z = 1200
z=12 CAV answer ©)
101
QUESTION 13
131 |P(AorB) = P(A) + P(B)- P (AandB) AY Formula
0,55 = 0,34 + 0,26- P(AandB) AV substitution
1
P(AandB) = 0= 0,05 AV answer ®
132 | No Av'No
P(AandB) # 0 AY Justification 2
151
TOTAL: 150
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QUESTION 1
1.1 ?—E—ZZ VA 220
10 v CA answer )
Answer only full marks
12 | 6=395 vV AA answer 2)
If formula is used 1CA mark for
substitution and 1CA mark for
answer.
13
« —_—
18 16 18 1 0 E1] =z E 24 ] 7 L3 4 30
v" A minimum & maximum value
v" A quartile 1 value
¥" A median value
v'A quartile 3 value
If No Diagram No marks “
4l G-eita
(22-3.95:22+3.95) v
(18.05; 25, 95) JCA 18,05
6 runners v CA 2595 )
(answer only — full marks) CA answer S
[11]
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QUESTION 2
21 |A=250 v (A)A
B=502 v (A)B @
22
_ _ 2000 + 5000 + 600 + 1280 + 1150 + 18000 + 33250 v'CA sum
*= 1300
o 61280 VCA 61280
~ 1300
%= 47,14 VCA
(answer only — full marks) answer 3)
23 |65<x<75 VVAA
answer 2)
2.4 v'CA upper
AGES OF CONSUMERS limits
1400 vCA .
% 1200 (gsr?:;;\dmg
g 1000 v'CA joining
£ 80 points with a
2 600 smooth curve
S 400
2 o0
3
0
s 15 25 35 45 55 65 75
AGE ®
2.5 | Not anormal distribution. Highest frequency is found between the ages | v'A No 2)
55 to 75. Mean < median. therefore skewed to the left. v A Reason
[12]
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QUESTION 3
3.1 B 2 v'A substitution
BC= [ —x)" + (7 —yh)
= JE2-DZ+ (-2- 47
= V9+36
v'CA answer 2)
= 3.5
32 -1
. (1 -2 4- 2) VA=
T
YAl
M (—— ; 1)
2 @
33 o= = 2-4 _ -6
“-2-1 -3
_, VAM,,
Myp = == (DM L AB) v'CA gradient of MD
y o= mx+c
171
1=_E(_§)+C v'CA subst. (—% ; 1) into
eq.
L
1
=3
n
y=—cx+-—
v'CA answer
@
Copyright Reserved Please Turn Over
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34 E is the midpoint since ME [ BC. v ASR
E (1 +4 4+ 1) v'A substitution
22
(5.5
- (E E) vCA  answer  (provided
coordinates are positive)
[€))
3.5 - %
mpg = 5
—_2 -2
mpp =1 : v'CAm ; (must be positive)
y=y1=mx—x) OR y=mx+c o
y=(=2)=1(x—(-2)) —2=1(=2)+c v'CA substitution
y+2=x+2 0=c
y=x y=x v'CA answer (must be
positive) 3)
3.6 -2-1 _ 1 v A Substitution
e S 1 I
e VCAmy = =
2
1
mg. =tanf =— 1
2 YCAtan0 = -
6 = 26,57° v'CA answer
[C)]
[18]
QUESTION 4
4.1 2 v'A subst. into dist. formula
4Q = [(=6=2)2+ (=7 = (-D)
(=8)* +(-6)*
AQ = V64 +36
AQ =100
. AQ=10 v'CA answer
)

Copyright Reserved

Mathematics P2

6
NSC-Marking Guideline

Please Turn Over

Common Test June 2019

4.2
(x=a)* +(y=b)* =
VA -2+ +1)?
(x=2)%+ (y + 1)* =100 v CAgOy o
431, =T+l 3 N
—6-2 4 4
My = —= rad. L tan 4
or vea-2
@)
L I B a3
10-2 4
Mpp = 4 rad, L tan
™3 : /CA%
(2)
4.4.1 . _4
or =73
Y=y =mx—x,)
4 -
y+7 = -3 (x+6) v'CA substitution
y:_ix_l_f, v'CA answer
3 &)
dax | a
PR T 3
y=n=mx=x)
4 -
y+7= g(x —10) v'CA substitution
4x 40
X2y
77373
_ 4.6 v'CA answer
T3 @)

Copyright Reserved
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451 |4 61 v'CA Equating
§X 3= Ex —15
8 16
3773
x =2 v'CA xvalue
_53_3 v'CA y value
P = _53_3) ¥ CA both co-ordinates
OR
The x — co-ordinate of P is 2 (ARPQ is a kite) VAx =2
4 .
Subst x=2iny= -3 x=15
y=-2oy-1s
3 v'CA substitution
=-2_15
_-8-45
3
v'CA y value
SRk}
3
v'CA both co-ordinates
r(2 53 “)
(@-3
452 [In ASPR
a=P+ B (ext Zof ASPR) VASR
R VAP=q-
L P=a-
p )
Copyright Reserved Please Turn Over
8 Common Test June 2019
Mathematics P2 NSC-Marking Guideline
453 (an(@-p) = sin(a - f3)
cos(a—f)

sin azcos B — cosasin 5
cosacos 3 + sin asin B

_0@-(9E)
-E+66

~ B =53.13°

tana = —% ~a=12687°
sin(126.87-53.13)
cos(126.87-53.13)

¢ _4
anﬂ—3

tan(a=p) =

v'A expansion

¥’ A numerator
v'A denominator

v'A Simplification

@
v'A answer
v'A answer
v’ A simplification
v'A Answer )
[22]
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5.1

-" Y (5. 1)

r2=(—4)2+(=3)? ... Pyth . Py
r2=25
r=>5
5 cos 24
S 2 2cos?A—1
—4 2
-2(3) -1
_7
25

v'A diagram 1

v'A identity

v'CA answer 3)

5.1.2| sin(A + B)
=sinAcosB + cosAsin B

-EE)E6
4+ 62

v'A Diagram 2
v'A expansion

v'CA answer 3)

5.2 [ sin 20° cos 320° + cos (=20°) sin 400°
= sin 20° cos 40° + cos 20° sin 40°
= sin (20° + 40°)
=sin 60°
V3
2

v'A reduction
v'CA simplify

v CA answer | (3)
(provided
special angle
ratio)
ANSWER
ONLY =0

Copyright Reserved
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53 cos’ (90“ +0
cos (=0) + sin (90° -0) cos 6
sin2 0
cos 0+ cos? 0

¥’ A numerator
v'A denominator

00 v'A common
- sm9 factor
cos 8 (1 + cos 0) v A difference
1-cos’0 of squares
T cos 0 (1 + cos 0)
VA
_l—cos® simplification
"~ cos® 5)
_ 1
cos
= RHS
54| cos 2 = cos® & —sin’ & )
= (cos & +sin ) (cos & — sin ) VA expansion
=r4 v' A answer 2)

542 l+sin2a
cos2a
_sin +2sin & cos @ + cos” @

cos” @ —sin’ &

(sin & + cos @)’

(cos & — sin @)(cos « + sin @)
r

9

v'A numerator
v'A denominator
v A factorise

v A factorise

v'CA answer 3)

55 | 6cos® x+sinx=5=0
6(1—sin’ x)+sin x=5=0
6—6sin"x+sinx—5=0

—6sin’x + sinx+1=0

@sinx + 1) (=2sinx+1) =0

1

sinx=—§; sinx:i
x =199,47° + k.360% k € Z OR x =30°+k.360%k
x = 340,53°+ k.360% k € Z

OR x =150°+k.360%k €Z | solutions of

v'A identity

v'CA factors
v'CA both ratios
VA kKEL

€Z | VCAboth

sinx= —1
)

v'CA both
solutions of

sinx = =
T2

laasaAAada fi-m
roateai11e

Copyright Reserved
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QUESTION 6
6.1 | iy VA x-intercept
VAt pt
1607 1) (60 1)
———]
\E““‘-\ VA shape
i
iy et L ol
@)
62 | 60°<x<90° VCAend
values @)
¥ CA notation
6.3 | Graph of / moves 60° left.
A shifts 60°
VA to the left
@)
171
QUESTION 7
7 _ DA VA trig ratio
tanf = B
«~ AD = ABtan 6 o v AAD value
Also
AB _ k
sina  sin(180°-2a) v'A substitute into sine
AB sin2a = k sina rule
5= k sina vA
Zskinntcosa sin2a = 2sinacosa
AB = cosa : v
D_k.tanf) A k.sina
2cosa 5 AB:Zsinacosa
B F L
v'A making AB value -
simplified
[6]
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QUESTION 8
8.1 = x ... (tan chord theorem)
) AYSIR
=x ... (WQ bisects PWR.)
.. (tan — chord theorem) AYS/R
AVSIR
X ...(Zsin same segment) AYS/R
X ... Zsin same segment) AVSIR 3)
x AYS
AYR )
AAYSYR
AY'SIR
3)
AVS
AVS
=5, AVS “
. ATQS isosceles ... ( Zs opposite equal sides) AYR
8.2.4| WQP = WSQ... (tan — chord theorem) AAY'SVR
T, = WSQ ... (ext £ of cyclic quad)
AYSIR
3
[17]
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QUESTION 9
9.1.1| P, given
tan-chord theorem AAYSYR
2Qy=
=« TQ Il SR (corr £° are equal) AVR 3)
9.12|P =0Q given
TS = TP tan from same point AVSR
=3 equal 2% opp equal sides AVSR
~Q1=5; v
~QPTS is a cyclic quad converse equal £ subtended by same | AYR
chord (3)
9.1.3| QPTS is a cyclic quad
~P=Q <£%in same © segm AAYSYR
butP, =Q given ,
=Q=Q AVS
+TQ bisect SQP )
9.2.1|In A LPK and ANPL
KLP = LNP ... tan chord theorem AAYSYR
< insemi © AVSR
both = 90°
PRL = NLP ... remaining angle
=~ ALPK///ANPL...222 AR w
922| St = =28 ALPK /// ANPL AAYSYR
K
L et ALPK///ANPL AV’ proportionality
PL? = NP.PK
3)
9.2.3| ANLK AV answer m
924
ANLK///ANPL
“ I = np /A AV SR
LN? = KN.NP A ¥ Substitution
=16x10
=160
LN =160 v'CANL value
Radius =§ 160 JICAEdlus =
Area of Circle = r? v 160
= n(3V160)?
=125.66cm?
¥'CA Substitution
OR v'CA Answer
(6)
Copyright Reserved Please Turn Over
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From Question No. 9.2.2: PL’ = NP.PK
= 10cm x 6 cm

= 60cm?
NL? = PL? + PN? ... Pythagoras
= 60 +100 (ALPN)
= 160 cm?
~ NL =v160cm
1 NL = L diameter = 1 \Wcm
2 2 2

Areaof circle = 7z >

=mx (lm)z om?

2

= 125,66 cm* OR 407 cm?

VA PL? = 60 cm?
v'A Pythagoras

v'CANL value
v'CA radius =

T
2

v'CA substitution

v'CA answer
123]
QUESTION 10
AE 4 v
101 FF-E prop theorem ; EB//FC AVSR
g = % ...... prop theorem; EC//FD AV SR
_10
6 CD
CD = 15 units v'CA answer 3)
102 [ AFEC_3 i
AT s same height AY SR
Area ACFA _ 10 _ 2 heiah
ArcadfAD 25 5 same height AV SR
Area AFEC _ Area AFEC  Area ACFA
Area AFAD ~ Area ACFA ™~ Area AFAD
_3.2 v CA simplify
575
_6
25 v'CA answer
)
171

Copyright Reserved
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. If a candidate answers a question TWICE, only mark the FIRST attempt.
. Consistent Accuracy applies in all aspects of the marking memorandum.

LET WEL:

. Indien 'n kandidaat 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
. Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die memorandum van

toepassing.

QUESTION/VRAAG 1
LLL | x>=5x=6=0
(x=6)(x+1)=0
x=6 or x=-1 v factors
v both answers
)
OR/OF
v correct subst into correct
formula
x=6 or x=-1 v both answers
@)
L12 | (Bx-1)fx-4)=16 .
3% —13x—1220 standard form
v correct subst into correct
formula
1344313
x=—2"
6
x=5,12 or x=-0,78
v v answers
(O]
OR/OF OR/OF
3x’ —13x-12=0 v standard form
X —Ex =4
3 2
2 2 . 13)°
X2 E,H.(_BJ :4+[_E) v adding (—?J both
6 6
2 sides
13} 313
x-—| ===
6 36
R EESTE
6
DUICEeZ£a. €0 v o answers @

Copyright reserved/Kopiereg voorbehou
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113 x(4—x)2 0 v factorisation

—x(x—4 >0 or —x(x—4)20

x()c - 4) <

0
0 4
0<x<4 or xe[0;4] vV 0s<xs<4 &

1.1.4 52 1

Sl

v S i
(5x+1)(5x_1)_4 factors in numerator
5741
5°-1=4 v 5 _1=4
5=
x=1 v answer
3)
OR/OF OR/OF
57 -1
5% +1
57 —1=45"+4
57 -45"-5=0 v standard form
5*=5A5" +1)=0
( X N ) v factors
5"=5or 5"#-1
x=1 v answer
3)
1.2 x=2-3y vV x=2-3y

x4y -5=0
Substitute (1) in (
(2-3y)’ +4y(2-3y)-5=0
4-12y+9y* +8y—12y" =5=0
-3y’ —4y-1=0
3y +dy+1=0
By+hH(y+D)=0
y=—l or y=-1
3

x=3orx=5

OR/OF

v correct subst into correct
formula

v cither standard form

v y— values
v x—values

®)

OR/OF

Copyright reserved/Kopiereg voorbehou
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3% +8x—4x’ =15=0
—x’+8x-15=0
x*=8x+15=0
(x=5)(x=3)=0

x=3orx=5

_— or y=-1
y 3 ¥y

v correct subst into correct
formula

v cither standard form

v x— values

vy — values (5)

L3 | ap=2410
be =32
ac =65
abbe.ac =2:10.6v5.32
(abc)z =364100
abe=~360 = 6310

OR/OF
ac = 6\"? Sa= ﬂ

c
be =342 ;b:¥
ab =210

[
1810 = 24/10.¢>

=9
c=3
Volume = abe = 24/10.3 =360 = 6410

v volume = abc
Vv abbe.ac=210.65.332
v (abe) = 367100

v answer
)
OR/OF
v value of ¢
v Volume = abc
v answer (5)
122]

Copyright reserved/Kopiereg voorbehou
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QUESTION/VRAAG 2
2.1.1 |59 v answer
@
2.1.2 15 29 41 51
NN N
14 12 10
NN
-2 -2
2a=-2 v'second difference of — 2
a=-1 va
3(=1)+b=14
b=17 b
(=1)+(17)+c=15
c=-1 Ve
T, =—n® +17n—-1 @
213 | 7. =—(27) +17(27) =1 v substitution
2w ==(7) +1727) o S
=271 o
221 —18 1
36 2 v answer
1)
222 B a G
= =
2 2
=
A 35{ =
4096 2
=1 =
L 4y 1 v (1
16384 \ 2 16384 \ 2
(_ljm :(_l)n—l
2 2
1a=n-1 v answer
n=15 3)
OR/OF OR/OF
36;-1859; 22,222 s 2
2 4 8 4096
If you look only at the denominator: 2 ;4 ;8 ; ... ; 4096
2k _ 4096 v 2k =4096
ok _oi2
k=12 v k=12
~.n=15 terms v answer
3)

Copyright reserved/Kopiereg voorbehou
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223
v correct subst into correct
formula with — 1 <r<1
v answer if— 1 <r<1
2
224 ( 13250
_ISL(ZJ _l] v r=Landn=250
S250even = -1 4
—-1
4
=24 Y S =24
P
36| (—] -1
s 4
250 odd
L1
v Sasoo =48
=48
Sml// 48
Su\cn -24
) v answer
@

OR/OF OR/OF

T+ T, + T+ T, 4+ Ty

T, + Ty + T + Ty + ...+ Tsyy

498 408

atar’ var' +..+ar

ar+ar’ +ar’ +.+ar'”

atar’ +ar' +..+ar*®

a+ar’ var +..+ar™

voa+ar’ +art+ . +ar

s 99
Yar+ar®+ar’ +..+ar®

v
r(a var’ vart + o+ ar‘“’x)

v answer )

[17]
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QUESTION/VRAAG 3
311 |p+t6-(2p+3)=p-2-(p+6) v equating i.t.o p
-p+3=-8 v simplifying
p=11 2

312 [T, =25+(n—1)-8)=33-8n

v subst into 7, formula

33-8n<-55
e o
. vn=12
.. Term 12 will be the first term smaller than —55 3)
.. Term 12 sal die eerste term kleiner as — 55 wees.
32, =%[a+1]=§[(x—3)+(x—18)]
=6x-63 v 6x-63
S, :%[a+l]:%[(x—3)+(x—27)]
—9x—135 v 9x—-135
6x—-63=9x-135
3x=T72 P
x=24 12:
- Sis :%[a+1]:%[(x—3)+(x—45)] V=3 (x-49)]
15
=2 [2x-48
5 [2r=48]
:2[2(24)—48]: 0=RHS v substitution of x
2 )
OR/OF OR/OF
5
> (x-3k)=0
= v expansion
x3—21);—(x—24)+(x—27)=0 v aeT220
23x=72=0
x=72
x=24 V24
s
> (24-3%)
=
=21+18+15+...+-21. v substitution of x
8, =5la+n]
15 v sum of 15 terms
=—|21-21
2 [ I )
=0=RHS
OR/OF OR/OF

Copyright reserved/Kopiereg voorbehou
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(X=3)+(x—6)+ (x=9) + (x—12) + (x~15) + (x—18)
= (x=3)+ (x=6)+ (x=9)+ (x—12) + (x=15) + (x—18)
+(x=21)+ (x—24)+ (x—27)

v expansion

Mathematics P1/Wiskunde V1
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44T [ y=—log,x b .
2=-log,a correct subst into correct
) formula (a ; 2)
a—2'2—l or (-t
R “l2) 7% v answer )
442 A1 , v’ answer
M (2,1] or M'(2;a) )
45 V-1
M ’(-1;2J 9
4 vz
4
3)
[11]
QUESTION/VRAAG 5
5.1.1 x=-2 v answer
v answer
y=3
2
5.1.2 7
0 ;E v answer
(0]
513 1 4320
x+2 vy=0
1+3(x+2)=0
3x=-7
7
¥=73 v answer
7 (©2)
x-intercept (—— H O]
3
5.1.4
. y I

v asymptotes at
y=3and
x=-2

Yintercepts at
y=3,5and
x=-23

¥ shape

X (reasonable

representation in

correct quadrants)
3

Copyright reserved/Kopiereg voorbehou
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v -72=
S3x=72=0 By~ 7250
3x=72
x=24 v oA
15
S(24-3k)
=
=21+18+15+....+-21. v substitution of x
n
S, =—la+1
2]
15
=—|21-21
2 [ ] v sum of 15 terms ®)
=0=RHS 110]
QUESTION/VRAAG 4
4.1 y>0 v answer
[¢)]
OR/OF OR/OF
4
ye (0 ; w) answer
@

42 G
er<[3]

1

y=log,x or y=-log,x or y= logzl v equation )
> x
2
43 Yes. The vertical line test cuts g | once v yes
Ja. Die vertikale Iyn toets sny g slegs eenkeer. v valid reason ?2)
OR/OF OR/OF
Yes. For every x-value there is a unique y-value v yes
Ja. Vir elke x-waarde is daar ‘n unieke y-waarde v valid reason
®)
OR/OF OR/OF
Yes. g is a one-to-one function / Ja. g is ‘n een-tot-een funksie | v yes
v valid reason
2
OR/OF OR/OF
Yes. The horizontal line cuts g only once v yes

Ja. Die horisontale lyn sny g slegs een keer

v valid reason

Mathematics P1/Wiskunde V1 10 DBE/2019
SC/SS/NSC/NSS —~ Marking Guidelines/Nasienriglyne
521 [-2x+4=0 vy=0
2x=4
x=2 vx=2
5S(2;0)
)
522 Equation of k:
y=alx+1) +18 v y=alx+1) +18
0=a2+1)+18  or O=a(-4+1)* +18 v substitute (2 ; 0) or
9a=-18 40
a=-2 va
y:—2(x+1)2+18 3)
523 | -2’ —4x+16=—-2x+4 v equating
—2x?=2x+12=0
X +x=6=0 v standard form
(X+3)(X_2):0 v factors
¥=-3orx=2 v choosing x =-3
y=-2(=3)+4=10 v answer
T(-3;10) 5)
524 x<-3orx>2 v'Y answer
)
OR/OF OR/OF
Vv
S ISTC ) answer
@
5.2.5(@) [ x<-1 v'v answer
)
OR/OF OR/OF
(=05 =1) v'v answer
2
52.5(0)

v shape of cubic with
local min tp moving to
local max tp

v turning points at x =2

and x=—4
v point of inflection at
x=-1
3)
125]
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QUESTION/VRAAG 6
611 A= Py
79866,96 = 180 000(1 - 0,15)" V substitution
(1 —oi 5),, _ 79866,96
180000
log| 79866,96 v use of logs
180000
" log(i-0,15)
n = 4999... years
n=~5years v answer
3)
6.12 A=P+i)
2 v values of i and n
—49 000(1 + EJ v substitution
4
= R80292,21

The money will be enough to buy the car.

Die geld sal genoeg wees om die motor te koop.

v conclusion
(consistent with answer)

3)
6.2.1
i 0,1025
= V=234 v izl
7853,15[1—(1+0’1025) ] " 12
Pe 12 v substitution in present
0,1025 value formula
12
P=R793 749,25 v answer
)
OR/OF OR/OF
Balance Outstanding / Uitstaande balans
6 ¥ n= 6 in both
7853,15] (1 +%J -1 ~0,1025
0,1025)" 12 Vi=——
=800 000(1+’—) —_— 12
12 0.1025 VAF
12
=841 885,56 —48 136,62
= R793 748,94 v R793 748,94
)
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622 | 4= p(1+iy

5
= 793749,25(1 +%]

=R814 263,3052

New instalment/Nuwe paaiement:

[ 0,1025)‘23’1
xfl=[1+—
12

3
v 793749,25(1 +%)

v n=231

v substitution of new P

8142633052 = 0,1025 v substitution of 7 and i into
12 formula
x=R8 089,20 v answer )
[15]
QUESTION/VRAAG 7
7.1 f(x)=x+2
Sx+h)y=(x+h)+2
=x"+2xh+h*+2
Seerhy=f(x)= x>+ 2xh+ b +2-(x* +2) Vo 4 2xh 42
=2xh+h*
s Sl k)= f(x)
f(x)= lhlggf
- 2xh+ i’ v i 2Xh+ B
= lim=———— 1
= L
lim h(2x +h) 7 lim h2x +h)
= h B h
= l/irxﬂl(Zx +h)
o v answer
=2x
)
OR/OF OR/OF
i Lt 1= ()
S () =lim P’
B 2 B
=1himx +2xh+hh+2—(x +2) Vo ioxhe 2
oo
. 2xh+h® >
= LTQ‘T v fim 2R
(2 h) =
. h(2x+
=lim(2x + 1) D
“2x (
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721 | =4y +2x7 v o42x!
dy > -
E":llx‘—2x : v 2
v —2x7
3
722 | yogfi+ )
!
1 3 6
4x7 1 9x0 v 4xd v 9x
2 4 2
Z_«Vzé{hsw MEE R 543°
x
)
7.3 Point of contact: (1;5)
m=2 vm=2
y=y =m(x-x) or y=2x+c v substitution of (1 ; 5)
y=5=2(x-1) 5=2+c¢
c=3
y=2x+3 y=2x+3 v answer
3)
[14]
QUESTION/VRAAG 8

81 o= 20ee %)(x —D)(x+3)

h(x)=—(x+ 3){x2 + 2x—3)
h(x)= 25 =76 +9
OR/OF

h(x) =—=(2x +3)(x=)(x +3)
hx)=—(2x+ 3)():2 +2x-3)
h(x)==2x> =75 +9

Vv 2(x+%)(x—l)(x+3)

v correct simplification

OR/OF

VYV —Qx+3)(x=1)(x+3)
v correct simplification

8.2 h'(x) =—6x" —14x

v first derivative

—6x7 =14x=0 v =0
—2x(3x+7)=0
0 7
x=0or x=-= v both answers
3)
33 - 7 o V¥ answer
X<—— o0r x
3 &)
OR/OF OR/OF
XE(—w;—lJu(O;w) v'v answer
3 @
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8.4 y=4x+7 vioy=4x+7
—6x* —14x =4 v oh(x)=4
0=6x"+14x+4
2 v
0=3x% +7x42 standard form
0=x+1)x+2)
1 or x=—2 v both answers
3 @
[12]
QUESTION/VRAAG 9
9.1 Volume of Sphere
4 20487 B
_57[(8) or == or  =2144,66 + answer
@
9.2 1 +x* =8> (Pythagoras) v substitution or reason
2 = 64— x> Pythagoras
@
9.3 1 5
Veone = 37 h
v h=8+x

:%7[(64—xzx8+x)

=Z(512+ 64x—8x> =%’
Z( )

dv 64z 16z  3m
w3 3

a3 3
0=64—16x—3x"
0=(8-3x)(x+8)
x:§ x=-8
3
1 (512](32]
131232
Veore 3 L9 N3
Vophere 20487
3
-3 o3
27

v %1(64—1:2X8+x)
v expansion

v ar _64zr 16z 3z

—=———x-x

dx 3 3 3

V8
3

v volume of the cone

v or 0,3
27

)
191
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QUESTION/VRAAG 10
10.1
X
11, R
noB
2
Y/ R
1 B
1
P(One Red and One Blue)

=P(Red, Blue) + P(Blue, Red)

(B HEHEHE)

1

“[BH
<[5 )

v addition of products

Tl v answer
@
10.2.1 | a=0,48x250
a=120 v answer 1)
1022 | b=150 Vb
P(S) x P(F)
200 150 7 P(S) x P(F)
250" 250 200 4150
~048 250 250
=P(S and F)

These events are independent /
Hierdie gebeurtenisse is onafhanklik

v conclusion
(with realistic probabilities)

191

QUESTION/VRAAG 11
11.1 10 x9 vV 10x9
=90 [©)
11.2.1 | 10! v 10!
=3 628 800 (1)
11.2.2| 20 x 21 x 21 x 21 x 21 x4! V21X 21 x 21 x 21 x 21
=768 v 41

v 21 x 21 x 21 x 21 x 21x4!
or 768

3)

16]
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NOTE:

e Ifacandidate answers a question TWICE, only mark the FIRST attempt.

e Ifacandidate has crossed out an attempt of a question and not redone the question, mark
the crossed out version.

e Consistent accuracy applies in ALL aspects of the marking memorandum. Stop marking
at the second calculation error.

e Assuming answers/values in order to solve a problem is NOT acceptable.

NOTA:

o As 'n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

o As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die
doodgetrekte poging na.

e Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op
nasien by die tweede berekeningsfout.

e Om antwoorde/waardes te aanvaar om 'n probleem op te los, word NIE toegelaat NIE.

GEOMETRY ¢ MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir 'n korrekte bewering
('n Punt vir 'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede
('n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct
S/R

Ken 'n punt toe as die bewering EN rede beide korrek is

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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QUESTION/VRAAG 1
1.1 ] 45 children v answer
[O)
L2 N fe (4x2)+(8x10)+(12x9)+ (16x 7)+ (20 x 8)+(24x T)+ (28 2)
x=
n 45
- 692 - . v 692
R OR x =1538 minutes | Answer only: full marks v answer
&)
1.3
Time taken (7) Number of Cumulative
(in minutes) children frequency
2<1<6 2 2
v first4 cum freq
6<t<10 10 12 correct
v
10<r<14 9 21 fast 3 cum freq
correct
14<t<18 7 28
18<1<22 8 36
22 <t<26 7 43
26<t<30 2 45
&)
14 CUMULATIVE FREQUENCY GRAPH
(OGIVE)
50
)’,_—1
. 40 v plotting cum
g )/ freq at upper
2 4 limits correctly
Z 30 :
2 A (all points)
= R // v shape (smooth)
% 20 L v grounding (2;0)
E S
: /
© 10 /
v/
0 —
0 5 10 15 20 25 30
Time in minutes
3)

1.5 | On graph at the y-value of 22,5 or 23
Median = + 15 minutes.

v graph
Answer only: full marks v  answer
2)

trceza.com [10]
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QUESTION/VRAAG 2
2.1 a =12,44 v value of a
b =098 Answer only: full marks v value of b
y=12,44 +098x ¥ equation
3)
221 Percentage :Ex 100
50
=30% v answer
(0}
222 | 5=12,44 4+ 098x
5 =12,44 + 0,98(30) v’ substitution of 30
F=4184
0; 42 Answer only: full marks v answer as integer
. . (@)
¥ =41,87 (if using calculator) v value of y
y =42 v answer as integer
(@)
OR
.21
= % v v answer
@
2.3.1 | standard deviation =13,88 v v answer
2
232 | x=50,67-45,67 v 50,67—-45,67
=5% Answer only: full marks v answer
2)
[10]
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QUESTION/VRAAG 3
Yk
/B
1

C2;-3)

D(-2;-5)
3.1.1'| Midpoint of EC:
—-2+2 0+(-3 -3
:(T+ )%) :(0; T) v xvalue vy value
@
312 —-3—-(=5) -5-(3)
b =T (-2) OR — 2-2 v substitution
- % - % Answer only: full marks v’ answer
@
313 1 1
"= [AB||DC] v M =7
1 1
y=3x+c y—y,=5(x—xy)
1 1
0 :E(-z)n OR y=0 :E(X_(_Z)) v substitution of (—2;0)
c=1
lx+1 ¥ equation
2 3)
314 1 v 1
Iana:mAB=E tana:i
=26,57° v value of
0=90°+26,57° [ext Zof A]
=116,57° D 1 value Of& d f
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(x-0) (%J .
(~2-0) +(0+%)2

32 BO; 1) v’ coordinates of B
1-(=3) (=3)-1
= OR =
MBC =TT, mpc 2.0
) ) Vomye ==2
1
My X e =—x =2
21 v product of gradients = —1
- AB LBC
3)
331 ABC=90°
. EC is diameter [converse: £ in semi circle]
. centre of circle=(0 ; —i] v answer
2
@
332 v substitution of centre

v’ correct substitution of
E(-1;0), B(0; 1)or
C(2;-3) to calculate
ror r

v value of 7 or r

v’ equation

“4)

[18]
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QUESTION/VRAAG 4

T(-2;b)

M@2; 1)

4.1 (x=2)" +(y=1)*=25 ¥ equation of the circle
5 5 ¥'substitution of point T
(=2=2)2+(b=-1)% =25
(b=17=9  OF 6447 -2b+1=28 v simplification
b-1=%3 P
~b=4 or b#-2 Sohed or B v answer
“)
421 K@2;1-5)
K25 —4) Answer only: full marks v x value v y value
2
422 _4-1 3
e =TT <
my :% [radius L tangent] Vomy = 3
y=—x+c
4 I
4=—(2)+c v’ substitution of
3 and the point T
20
c==
3
A2
= 3 s 3 v equation
purceza.com @
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DBE/201

9

OR
_4-t 3
Tt T 57Ty v g
4 .
My, :5 [radius L tangent] v omy :%
y—y1=§(x—x1)
4
= 4= (x+2
Y 3 x+2 v’ substitution of m,, and
4 20 the point T
y=—x+—
3 3
v equation
OR “4)
P(-11;-8)
4-(=8) v’ coordinates of P
mpL =
—2—(-11)
4
BE)
Vg =i
y=—x+c 3
4
-8 =—(-1)+c
3 =11
20 v substitution of m, and
¢ 3 the point P or T
4 20
y:;erT
v equation
“4)
423 4 20 28 28
2228 .
n=3@+ =3 =3
L(Z; ?) and K(2 ;-4): LK:?—(—M:% v length of LK
Coordinates of P:
x+2 =—4l and ﬂ=—6
2 2 2
sox=-l1 y=-8 MR
S P(=11;-8)
Lheight (PH) =2-(-11) =13 v length of L height
Arca APKL :%(LK)(PH)
1(40 P(-11:-8)
= E(?)(n) v substitution into
the area formula
- 260 R 86,67 i
=3 O ,67 square units v answer
)

QUESTION/VRAAG 5
5.1.1 | sin191°
=—sinll° v —sinl1°
@
5.1.2 | cos22°
=cos(2 x11°)
=1-2sin’11° v answer
@
52

cos(x—180°) + V2sin (x+45°)

=—cosx +\/§(sinxcos45°+cosxsin45°)

=—cosx++2| sin x| L +cos N
\2 V2

=—Cosx+sinx+cosx

=sinx

OR

cos(x—180°) + V2sin (x+45°)

=—cosx + ﬁ(sinxcos45°+cosxsin45°)

=—cosx+ ﬁ[sin x[ﬁj +cos x[ﬂj]
2 2

v'simplification of 1
2 terms

v answer

v —cosx ¥ expansion

v special angle ratios

ast

®)

v —cosx ¥ expansion

v special angle ratios

Copyright reserved/Kopiereg voorbehou
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=—Cosx+ Sin x+cosx v'simplification of last
2 terms
=sinx v answer
(©)
53 sinP +sin Q = sinP + cos P v sinQ = cosP
7V
. 2 .
(sm P+cos P) =(§J v squaring
. . 49 i
sin’ P+2sin Pcos P+cos® P =3 ¥ expansion
. 49
ZsmPcosP=E—l v'sin’ P+ cos® P=1
. 49 25
sin2P =|—-—
25 25
% v answer
25 (5)
[12]
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QUESTION/VRAAG 6

6.1

cos(x —30°) = 2sinx

€0s xc0s 30° +sin xsin 30°= 2sin x
3 1 )

\—cosx+35mx: 2sinx

N 3.
——cosx=—sinx
2 2

v expansion

v special £s

v simplification

423 | OR
4 20 28 28
) =—(2)+ =22 Vi =—
n=3@D+==3 =3
L(Z; %) and K(2;-4): LK:%—(—M:% v length of LK
Coordinates of P:
x+2 =—4l and 222 -4 ==6
2
MR
2 (11 -9V 4 (g 2
PK? = (=11-2) + (-8 —(—4)) Do, ¥
PK = +185 units POl —8)‘4—/ 0
—8—(—4) 4 ’ H2:-8)
My =————— =77
-11-2 13
tan @ = 4 50=171027..°
13 .
= PRL =90°+17,1027..° = 107,1° v PKL
Area APKL =%(PK)(LK).sin PKL
_ l(m{ﬂ)sinlollm v substitution into
2 3 the area rule
= 86,67 square units v answer
(U]
4.3 | The centres of the two circles lie on the same vertical line v correct method
x=2.and the sum of the radii = 10 v sum of radii = 10
n=1=10 1-n=10
n=11 o n==9 v =11 v n=-9
Answer only: full marks 4)
121]
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tanx:% ¥ equation in tan
x=30° +k.180°% keZ v 30°
v k180°% ke Z
OR OR
x =30°+£.360° or x =210° +£k.360°;, keZ v 30° and 210°
v k360°; keZ
(©6)
¥
—
—188¢ B 0° A™ 180°
S
[
C
6.2.1(a) | A(120°; 0) v answer
M
6.2.1(b) | C(-150°; _1) v x value v y value
2
6.2.2(a) | xe(-90°;30° OR —90°<x < 30° ¥ endpoints
v correct interval
@
6.22(b) | xe(~160°;20°) OR —160° < x < 20° 'endpoints
¥ correct interval
2
623 y =pnaed
Range of y=2sinx: ye[—2 B 2] OR -2=<y<2
Range of y=2sinx+3: ye[l; 5] OR1<y<5 v1vs
Range: y=2%""%:ye[2 ;32] OR 2<y<32 v2v32
v correct interval
Answer only: full marks 5)
NLIrceza com [18]
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QUESTION/VRAAG 7 QUESTION/VRAAG 8
8.1
G
(R sing _sin90° ¥ trig ratio
AC OR % AC
AC = _X ACm -t v simplification 8.1.1(a) | MOS= 62° [ at centre = 2x £ at circumf/middelpts = =2omtreks 2] v SYR
sind T sing 2) (2
712 ) K K 8.11(b) | L=31° [equal chords; equal Zs /= koorde; = ~Ze] v SYR
T | ees60°="m Sin30 sing0e v trig ratio @)
OR iz CF 8§12 |LN=NP and LO=0OM vV LO=0M
x+2
CE= — + making CE th 1 o
€0s 60f making CE the ~ ON=73PM [ midpoint theorem/middelpuntstelling] Vv SYR
x+2 subject
=10 20(x+2) 1
T . ON=7MS [PM = MS] Vs
2
@ - @
72 _1 LA v use area rule
Area AACE= EAC‘EC‘S‘" ACE correctly N;=90° [line from centre to midpt chord/lyn v midpt na midpt kd] v SR
v substitution of b _o0° . i . R
_ l( L )(2(x+2))sin 20 N P T90 [ in semi-circle/< in halfsirkel]
2{sin@ '_H(Z(X +2)) L is common/gemeen
. sin
. v
_ x(x+2) xIZSmHCOSH + substitution of “ ANLO || APLM (££Z4) S/R
sind sin 26 &:&:l v's
=2x(x+2)cos@ 3) PL PM 2
1
. ON=73PM
1
~ ON=73MS [PM = MS] vs
“)
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73 EC=2(12+2)=28 v EC 8.2
AE?=AC? +EC* - 2(AC)EC)osACE ¥ use cosine rule B
R correctly
12 2 12 . 2
:(—sin55°J +28 _z(sinSS")(zg)COSHOO v substitution 7
AE =35,7Tm v answer K
(©)
[11]
3y
A N M C
10x 23x
8.2.1 . .
ﬂzﬁ [line || one side of A OR prop theorem; KN |[BM/ YR
AM AB
Iyn || sy van A OR eweredigheidst; KN||BM]
AN 3y 3
AM 5y 5 v's
2
8.2.2 AM  10x .
——=——[given]
MC 23x
AM =5y =10x . y=2x Vs
L—C=M—C [line || one side of A OR prop theorem; KN ||[LM/ v R
KL NM
Iyn || sy van A OR eweredigheidst; KN||BM]
B 2w B s
2y  4x 4 3)
OR
AM_10x [given]
MC 23x €
AN_3y_6x Vs
MN 2y 4x
L—C=M—C [line || one side of A OR prop theorem; KN |[LM/ v R
KL NM
Iyn || sy van A OR eweredigheidst; KN||BM]
B 2 23 vs
2y 4x 4 3)
[13]
~
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QUESTION/VRAAG 10
10.1
A
D
M N
E F
x L
B C
10.1 Constr: Let M and N lie on AB and AC respectively such that v'Constr / Konstr

AM = DE and AN = DF. Draw MN.
Konst: Merk M en N op AB en AC onderskeidelik af sodanig dat
AM = DE en AN = DF. Verbind MN.
Proof:
In A AMN and A DEF
AM = DE [Constr]
AN =DF [Constr]
A=D [Given]
. AAMN=ADEF(SAS)
~AMN=E=B
MN || BC [corresp £'s are equal/ooreenkomstige ~e =]

ABY AC [line || one side of A OR prop theorem; MN |[BC]

AM AN
. AB_AC 1 \M=-DEand AN=DF]
DE _ DF

v AAMN=ADEF
v'SAS

vMN || BCand R

(6

Mathematics P2/Wiskunde V2 16 DBE/2019
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 9
K
M
N
‘ *
B
9.1 l§, =x [ £'s opp = sides/<e teenoor = sye] vs
M, =2x [ext Zof Al OR M,;=180°=2x [£sof A] VS VR
BM =MN [ 2 tans from a common point/raaklyne vanuit VS YR
dieselfde punt]
& 180°=2x o .
N, = — =90°~x [Z's opp = sides/Le teenoor = sye] v answer
6
OR (6)
NM =BM [ 2 tans from a common point/raaklyne vanuit vSvR
dieselfde punt]
B, :]:l, [£'s opp = sides/<e teenoor = sye] vS YR
B\ =x [Z£'s opp = sides/<e teenoor = sye] Vs
In A KBN:
x+x+B, + N, =180° [sum of £'s of A]
2x+2N, =180°
X+ Nl =90°
N, =90°-x Y answer
©6)
9.2 MBA =B, +B3=90° [tangentLdiameter/raaklyn_middellyn] | v v R
B3=90°-B,
=90°—(90°—x)=x Vs
B,=K=x V'S
.. AB is a tangent/raaklyn converse tan-chord theorem/ v R
omgekeerde raakl koordst]] (5)
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B+ By=x+(90° - x) =90° s
. KN is diameter/middellyn [converse £ in semi-circle/
omgekeerde < in halfsirkel] VR
MBA :E; + l}, =90° [tangent | diameter]
. AB is a tangent/raaklyn converse tan-chord theorem/ Vs VR
omgekeerde raakl koordst]] v R
(5)
[11]
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10.2
Al
E
102.1(a) | pOB=90°
DGF:G3 +G4 =90° [£ in semi-circle/ < in halfsirkel] vV SVR
DOB+DGF=180°
~.DGFO is a cyclic quad.  [converse: opp Zs of cyclic quad/ v R
omgekeerde teenoorst Ze v koordevh)]
OR
Zs of quad = 180°/ <e van koordevh = 180 3)
OR
EOB=90°
DGF=G, +G,=90° [ in semi-circle/. in halfsirkel] VSYR
EOB = DGF
.. DGFO is a cyclic quad. [converse: ext £ = opp int £/ v R
omgekeerde buite~ = teenoorst <]
OR
extZ of quad = opp int Z/buitev vh = teenoorst 2] 3)
E =D v Sv
10.2.1(b) F =D [ext Zof cyclic quad/buite/ v koordevh] v 2 v §
G, +G,=D [tan-chord theorem/raakl koordst]
G,+G,
—cF VR
- [ sides opp equal Zs/sye teenoor = Ze] (5)
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10.2.2(a) | AB=DE = 14 [diameters/middellyne] v's
.. OB =7 units v's
. BC=0C-0OB=11-7 Answer only: full marks
=4 units Vs
3)
10.2.2(b) | In ACGBand A CAG
Gl =A=x [tan-chord theorem/raakl koordst] v S/R
c=0C [common]
ACGB || ACAG  [£,Z4,2] vs
CG CB
— = v's
CA CG
G _ 4
18 CG v CA=18
CG* =72
CG=+72 or 642 or 8,49 units  answer
®)
10.2.2(c) | OF =0OC - FC
=11-+72 v OF
OF
tanE = OE v trig ratio
_ 11-+72 ~036
7 v substitution
£=19,76° v answer
(O}
OR
OF=0C -FC
—11-72 v OF
FE? = OE’ + OF”
=7+ (11-472)*
FE=7437.=7.44
cosE = OF OR sin E= oF v trig ratio
FE FE
7 11-472
= 7,44 =094 = 744 =0338 v substitution
£=19,76° £=19,76° v answer
(O}
126]
TOTAL/TOTAAL: 150 |
Copyright reserved/Kopiereg voorbehou

Downloaded from eduresourceza.com



