WHERE TO START IN MATHS AND SCIENCE TUTORING

WTS M&S TUTORING
p 84

KWV-EDUCATION

AN

S

WTS MATHS PAPER TWO

GRADE 12

CELL NO. : 082 672 7928

EMAIL : wtstutoring@gmail.com

TWITTER :@QWTSTUTOR

INSTAGRAM : WTSTUTOR

WHATSAPP GROUP : 082 672 7928

COMPILED BY : Dr Khangelani Sibiya
www.wtstutor.co.za

WTS IS FOR THE GLOBE

Study copy distributed by EduResource ZA | eduresourcza.com


http://www.wtstutor.co.za
https://eduresourcza.com

WHERE TO START MATHS & SCIENCE TUTORING
FINAL EXAMINATION
GRADE 12
SUBJECT MATHEMATICS
PAPER PAPER 2
DURATION OF THE PAPER 3 HOURS
TOTAL MARKS 150
NUMBER OF QUESTIONS 10-12
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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 10 questions.
2. Answer ALL the questions in the SPECIAL ANSWER BOOK.
3. Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in

determining your answers.

4. Answers only will not necessarily be awarded full marks.

5. An approved scientific calculator (non-programmable and non-graphical) may be

used, unless stated otherwise.

6. If necessary, answers should be rounded off to TWO decimal places, unless stated
otherwise.
7. Diagrams are NOT necessarily drawn to scale.
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DATA HANDING

1. Consider the Maths test out of 50 marks for WTS finishing School classes, A and B:

A 8 8 10 12 16 19 20 21 24 25 26

B 8 8 10 12 16 19 20 21 24 24 26

NB: Choose one class to answer the questions below

a) Calculate the mean.

b) Write down the five-number summary of the data.

c) Draw a box and whisker diagram for the data.

d) Refer to the box and whisker diagram and comment on the skewness of the data set.
e) Calculate the standard deviation for this data set.

f) How many learners and its percentage were:

(1) One standard deviation above the mean?

(i1) One standard deviation below the mean?

(ii1))  One standard deviation within the mean?

v) One standard deviation outside the mean?

g) Repeat QUESTION () if it is now two standard deviation of the mean
h) Write down the range

1) Write down the IQR

j) Write down the semi-IQR

k) Write down outlier interval

1) Write down any outlier

n) Arrange the above data in a steam and leaf

WTS TUTORING 0826727928 4
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2. Eleven athletes took part in a javelin throwing competition. Their height, in c¢m, and their arm span,

in cm, is shown in the table below.

Athletic 1 2 3 4 5 6 7 8 9 10 11

Height( ) | 156|173 181 174 167 170 169 174 177 168 110

Arm span 164 | 181 193 178 172 178 165 183 190 173 100

a) Represent the height and arm span for each athlete on the scatter plot
b) Determine the equation of the least squares regression line.

C) Calculate the mean for the height

d) Calculate the mean for the arm span

e) Draw the least squares regression line on the scatter plot

f) Use the equation in b) to estimate the arm span of an athlete whose height is 176 cm.
g) Is (c) an extrapolation or interpolation? Explain

h) Use the equation in b) to estimate the arm span of an athlete whose height is 200 cm.
1) Is (e) an extrapolation or interpolation? Explain

1) Use the equation in b) to estimate the height of an athlete whose arm span is 185 cm.
k) Calculate the correlation coefficient

1) Comment on the strength of relationship between the variables

m) Identify an outlier in the data set

n) Discuss the trend of the data collected

WTS TUTORING 0826727928 3
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3. Mrs. Fuyane, a street vendor, has kept record of the daily sales of vegetables for the months of

June and July 2015. The information is represented in the histogram below.

Histogram showing the daily sales of vegetables for June and July 2015
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a) Use the information provided in the histogram to complete the frequency and
cumulative frequency columns in the table provided in the ANSWER BOOK.

b) Draw an ogive (cumulative frequency graph)
c) Use your cumulative frequency graph to estimate the following for the sales:

(1) Lower quartile
(il))  Median

(iii))  Upper quartile

d) Hence, draw the box and whisker plot
e) Identify the modal class of the data
f) Using ogive curve estimate the interval of the upper 25% of the daily sales.
g) Using ogive curve estimate the number of daily sale below R90
h) Estimate the mean of daily sales
WTS TUTORING 0826727928 6
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4. The table below shows the amount of time (in hours) that learners aged between 14 and 18 spent

watching television during 3 weeks of the holiday.

Time( hours) Midpoint(x) | Frequency(f) | Cumulative . Points( ; )
frequency
0<1<20 25
20<t<40 69
40 <t<60 129
60 <7r<80 157
80 <¢<100 166
100 << 120 172
a) Complete the above table
b) Hence calculate the mean.
c) Draw an ogive (cumulative frequency curve) to represent the above data.
d) Draw the histogram graph.
e) Hence, draw the frequency polygon.
f) Write down the modal class of the data.
g) Write down the median class interval.
WTS TUTORING 0826727928 7
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5. Learners at WTS School travel from three different neighborhoods, A, B and C. The table below

shows the number of learners from each, and their mean travelling times from home to school.

Neighborhood A B C
Number of learners 135 225 200
Mean travelling time (in min.) 24 32 X

The mean travelling time for learners living in neighborhood C is the same as the
mean travelling time for all 560 learners.

a. Calculate the mean travelling time for neighborhood C.

6. In the grid below , , , , , and represent values in a data set written in an increasing order.

No values in a data set is represented.

Determine the valueof , , , , , and if:
v" The maximum value is 42.
v" The range is 35.
v The median is 23.
v’ The difference between the median and the upper quartile is 14.

v" The mean is 25

WTS TUTORING 0826727928 8
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6. The cumulative frequency curve below represents the marks scored by 75 learners in a test of

which the total mark was 50.

Cumulative frequency curve of learners
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Use the graph to answer the following questions:

a) How many learners scored a mark of higher than 35 out of 50?
b) How many learners scored a mark between 15 and 30 out of 50?
c) What was the median mark obtained by the learners?
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ANALYTICAL GEOMETRY

1. In the diagram below, A (-1 ; 0), B, C(2 ; —2) and D are the vertices of a trapezium having

The length of DC is three times the length of AB (i.e. DC = 3AB). ADC=0 .

E (2 ; 2) is the midpoint of AD. The angle of inclination of DC is a.

Ay

A(-1; 0)

< > x
B C(2;-2)

v
a) Determine the coordinates of D.
b) Calculate the size of a, correct to ONE decimal place.
c) Calculate the size angle AGC
d) Calculate the equation of CD
e) Hence, the coordinate of G
f) Determine the equation of AB in the form y = mx + c.
g) Calculate the size of 6, correct to ONE decimal place.
h) Calculate the coordinates of B if BC// x-axis
1) Calculate the coordinate of F if DCBF form a parallelogram
1) Calculate the equation which is perpendicular to CD passing through point A
k) Calculate the length of AB, BC and CD.
1) Hence, calculate the area of ABCD, if BC CD
m) Prove that angle BCD is not a right angled triangle using the following:

1. Gradients

ii. Pythagoras theorem

WTS TUTORING 0826727928 10

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

2. In the diagram below, A(—1;4), B(—2;—1), C(3 ; p) and D(x ; y) are four points in a Cartesian

plane. M is the midpoint of AC, B =90° and the inclination of line AB is .

y
A(-1:4)
D(x; )
M
0 x
B(-2 ;1)
CB;p
a. Determine the size of 6.
b. Show that =—2.
C. Calculate the coordinates of M, the midpoint of AC.
d. Determine the equation of a circle, with centre M, and passes through the points A and C.
Write your answer in the foom = ( — )?+( — )2= 2
e. Hence, determine the co-ordinates of D if ABCD is a rectangle.
f. Determine the length of AB (give the answer in surd form).
g. Hence, prove analytically that ABCD is a square.
WTS TUTORING 0826727928 11
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3. In the figure below, T is 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.

-

y

N@2:3)

xm
o T\ ’
a) Determine the equation of circle centre N in the form: ( — )2+ ( — )?= ?
b) Hence, rewrite the equation in the formof 2+ + 2+ =
c) Also hence, rewrite it back to the form of ( — )?+ ( — )? = Zshow all your working out
d) Calculate the gradient of the tangent PT
e) Hence, calculate the coordinates of T, the x-intercept of PT.
f) Calculate the length of PT. Leave your answer in surd form.
2) Hence, write down the equation of the circle with the center T
h) K is a point on the circumference drawn from T to form a straight line and, then calculate the
following:
(1) Coordinate of K
(i))  Length of PK
(i)  Calculate the area of circle centered at T.
i) IfK ( ; — 4) and the length of PK= 10v2 , calculate the value of ¢.
1) Calculate the size of NTP , correct to ONE decimal place.
k) Prove that MNPT is a kite.
1) Calculate the size of MNP, correct to ONE decimal place.
WTS TUTORING 0826727928 12
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m) Calculate the y intercept of the smaller circle.
n) Calculate the x intercept of the circle with center T.

4. Consider the following:

a. Determine the centre and radius of the circle with
X?+y2+8x+4y-38=0.
b. A second circle has the equation (x — 4)? + (y —6)> =26 . Calculate the distance

between the centres of the two circles.

c. Hence, show that the circles described in a) and b) intersect each other.

d. Show that the two circles intersect along the line y = —x + 4.

e. Calculate the x and y intercept of the equation in a)

f. Calculate the x and y intercept of the equation in b)

g. Using equation in number a) check whether point ( — 2; 3) lies on the circle or not?

5. Given circle x> — 2x + y? — 16y + 39 = 0 with centre W and y-intercepts B(0 ; 7) and C(0 ; 7) where r < ¢.

a) Calculate the values of r and ¢.
b) Show that the point (2; 13)lies on the circumference of the circle.
c) Prove that points B, W and E are collinear.

6. In addition to the circle with centre A and equation ( — 3)?+ ( +2)? = 25, you

are given the circle ( — 12)? + ( — 10)2 = 100 with centre B.

a. Calculate the distance between the centres A and B.
b. In how many points do these two circles intersect? Justify your answer.
WTS TUTORING 0826727928 13
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» TRIGONOMETRY

» QUESTION ONE
l. Simplify to a single trigonometric ratio of A:

tan (180°+ )cos (180°— )sin (360°— )
cos (90°— )

tan (180°+ )cos (360°— )

b) sin (180°— ).cos (90°+ )+cos (540°+ ).cos (— )
c) cos(90°—2 )tan (180°+ ) 2( —360°
2. Simplify the following without using a calculator:
10°.  120°
2) 80°. 150°
cos ( —360°) sin(— )
b) 180°
2 105°. 15°

©) cos (45°— ). —sin (45°— ).

d 480°. 300°. 14°sin (—135°)

) 104°. 225°

104°(2  215°-1)
©) 38°.  2412°
sin (90°+ )+  180°sin (— )
D 180°—  135°
330° 140°

g sin(—160°)  405°. 290°

h) (V2 75°-1)(1+v2 75°)

_ 33° 33

i) 11° 11°

3. Consider the following identity:
WTS TUTORING 0826727928
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a. — = -

1. prove the identity above

11 For which values A of will the identity not be defined?

1- 2
b. 1+ 1+ 2

i.  Calculate the values of 4 for which 1: is undefined for A €[0°; 360°].

. 1- 225°
iii. Hence or otherwise, calculate the value of ———.
1+ 225
4. Prove the following:
2
a) 7 2 =2
1
b) —=
2 2 1
c) — =
1- 2 -
d) 2o =
) sin (180°+ )tan( —360°) 38° _ 3
c tan (360°— )  240° 225 448° 2
n 2(90°+ ) _ 1 1
cos (— )+sin (90°— ) -

g) cos(90°—2 )tan(180°+ )+ 2(360°— )=3 ?
h) ( -D( 2 -2 ?)=2(1-2 )
1) sin (45°+ ).sin(45° — ):%

5. Simplify the following without using a calculator:

WTS TUTORING 0826727928
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a) Cos75°

b) sinl5°

¢) 105°

d) 15°

e) 25°.  20°— 25°. 20°
f) 140°. 80°—  40° 10°

) cos( —300°) —sin( —150°)

6. Itis giventhat 2 = 2 — 2
a) Similarly, write down a formula for
b) 1-tan’ 1o
Hence show that cosa = ——=—.
1+ tan” Lo
7.Usecos( — )= : + , to prove the ff:
a. sin( — )= . -
b. sin( + )= . +
8. DOUBLE ANGLES
a) Consider:sin( + )= . + . , let B= A, and then simplify
Note: =
b) Consider: ( + )= . - : , let B = A and then simplify
Note: = -

¢) Use cos2a = cos?2 —sin? | Prove the following:

WTS TUTORING 0826727928 16
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i cos2a = 2cos? —1

ii. cos2a = 1 —2sin?
»> QUESTION TWO
1. If 26° = , determine the following in terms of &, in its simplest form:
a) Calculate the value |,
b) Indicate all angles of a triangle
c) 154°
d) 206°
e) 334°
f) 386°
2) 514°
h) 566°
1) 26°
i 64°
k) 64°
1) 64°
m) sin (—26°)
n) cos (—26°)
0) tan ( — 64°)
P) cos (—154°)
Q) 52°
r) 52°
s) 52°
2
t) 2cos 13° —1
2
u) 2cos 26° —1
WTS TUTORING 0826727928
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W) 1-2sin 13°
2

X) 2sin 13° —1

y) 005213°—- 213°

z) 56°

aa) 71°

ab) 86°

ac) 13°.  13°

ad) 13°

ae) 13°
1.2 Repeat all above questions considering the following
(a) 154° =
(b) 26° =+
2. Given that = , in any right-angled triangle:

Show that 2 = 22—+1

3. Given that: 17 —8=0,where 90° < < 270°
a. 2
b.
c. tan2
d. cos (90°— )
f.  sin( —45°
g. cos( +60°
h. tan(90°+ )
4.1f =24 and 90° < < 270° and then evaluate 2
WTS TUTORING 0826727928
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5. It is known that 13sina—5 =0 and 4tanf+3 =0 where a€[90°;270°] and B [90°;270°] ,

without using a calculator ,determine the value:

a. cos( + )
b. sin( + )
c. cos( — )
d. sin( — )
€. tan( — )
f, sin( —300°) —cos ( — 150°)

6. In the diagram below, reflex angle XOP = 0. Pis the point (—12 ; t) and OP = 13 units.

A

N
\

P(—12:1)

Calculate, without using a calculator:

a. The value of t

b. 2
1—-cos28
© tan20
WTS TUTORING 0826727928 19
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4.P(—+7;3)and ( ; ) are points on the Cartesian plane, as show in the diagram below.

= = and OS =6.
F 3
il
P(—v7:3
}.
k | G -
I\if“ ]
IF
6/
IF
¢
Sla . b) |

Determine, without using a calculator, the value of:

a.
b. (=)

C.

&

5. If sin26°co0s16° = k and c0s26°sin16° = w, determine interms of k and w the value of

a. sin42°
b. Sin10°
C. Cos10°
6.1f 2 = 2 = and then determine the following in terms of k and w

ii.
1il.

7. Without using a calculator, determine the following in terms of ~ 36°;

a. 324°
b. 72°
WTS TUTORING 0826727928
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8. Simplify the following:

3 ) )
a. If — =7 calculate the value of 2 without using a calculator.
) 1 ) ) )
b. Given that =3 calculate the numerical value of 3 , without using a calculator.

C. If =3 and =3 , determine the value of 2+ 2

9. Write down the maximum and minimum of the following:

il. ()= 2

1il. ()=2

iv ()=1+

v ()=

2. Consider + =1+

1. Determine the value of k

1. Hence, calculate maximum value of f

WTS TUTORING 0826727928
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» QUESTION THREE

1. Determine the general solution of following:

a) =05

b) 2 =05

c) = =05

d) 2  -1=0

e) 3 =2

f) 2 =05

g) 2 2 =3

h) 2 23 —1=05

i) 1-2 22 =05

k) 2 - 2 =05

k) 1-2 ?( —10°=05

1) 4 =2

m) cos2x — 4sinx +5 = 0

n) 2 +c0s2 — =0

0) +2 2 =1

p) 6 —5=— £0

q) 3 =

r) cos 2x =sin (x — 30%).
5 1t

s) 1 ” 2% =3

) sin( +64°)cos( +379°) +sin( +19°)cos( +244°) =—=

Nz
2. Calculate the values of x where [—180°; 360°]

1. = 2

ii. =cos ( +30°

WTS TUTORING 0826727928
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» QUESTION FOUR
1.10n the set of axes provided in the answer book, draw the sketch graphs of f(x)=cos2x
and g(x) =sin(x —30°) for x € [-180°;90°]. Clearly indicate the coordinates of the turning points and

the intercepts with the axes.

1.2 Write down range for the following:
a) () ()

b) ()== ()

c) ()= ()+2

1.3 Write down the period for the following:

a) () ()
b 0= ()
14 Write down the amplitude for the following:
a) () ()
b) ()=2()

©) ()==2()

1.5  Determine graphically the value(s) of x for which

a) ()= ()

b) (=< )

©) ()= ()

d) ()= ()

e) (). ()=0

f) (). ()=0

h) ()=0

i) ()=0

WTS TUTORING 0826727928 23
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)

k)

)

m)

p)

Q)

()=0

()<0

‘()>0And ()>0

()— ()=15

the graph of f and g decreasing

()=—1

the graph of f and g increasing

(_>O

~— |~

IA
o

~
N

2.Given: () =2 and ()=

Sketch the graph of and
Solve for if 2 =

Use the graph to solve for

on the same set of axes, for

[—90° ;:90°].

2 and [—90; 90]. Show all working details.

2 . 2

>0.

Write down the equation of the asymptotes of ( — 25°), where [—90°;90].

WTS TUTORING
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3. The graphsof ()={(; ) = Jand ()= {( . )Y =cos( — )}for the domain

xe [-180°; 180°] are shown in the diagram below

[l / [l

~180 —135

-1

a) Write down the values of a and b.

b) Write down the period of g.

c) Determine the equation of % if A(x) = f(x—30°).

d) Explain how you would use the graphs to solve the equation:

\/5 sin2x=cosx+sinx.

e.  write down the amplitude of :
. f
. _ 42
i O=¢)
_ O
. ()= 5
WTS TUTORING 0826727928
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4. In the diagram below, the graphs of ( ) = and g(x) = cos (x — 30°) are drawn on the

same system of axes for —180° <x < 180°. The point P (90°; 1) lies on f. Use the diagram to

answer the following questions.

w

x
—180° 0 1862
a. Determine the value of b.
b. Write down the coordinates of A, a turning point of g.

C. Write down the equation Of the asymptote(s) of y = tan b(x +  20°) for
x [-180°; 180°].

d. Determine the range of 4 if h(x) =2g(x) + 1.

e. Write down the new equation of g if is shifted 60 units to the right
f. Write down the new equation of g if is shifted 60 units to the left

h. Write down the equation of ( ) = ( —30°) +2

1. Write down the new asymptote of fif it is shifted 30 units to the right

j. Write down the new equation for ( ) = ( +60°)

WTS TUTORING 0826727928
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» QUESTION FIVE

1. Use the diagram below to prove that in any AABC.

A

Area of AABC =% abSinC

2.In A ABC, A is obtuse.

Prove that .a = 'b
sin4 sinB

3. Use the diagram in 2. to prove cosine rule

WTS TUTORING 0826727928
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4. In the figure below, CD is a vertical mast. The points B, C and E are in the same horizontal

plane.BD and ED are cables joining the top of the mast to pegs on the ground. DE =28,1 m and

BC = 20,7 m. The angle of elevation of D from B is 43,6°. CBE=63° and BDE=35,7°.

Give your answers correct to ONE decimal place in each of the following questions:
a. Calculate the length of BD.

b. Calculate the length of BE.

C. Calculate the area of ABEC.

d. Calculate the length of DC

e. Calculate the length of DE

f. Hence, calculate angle DEC

g. Calculate the perimeter of BDCE

WTS TUTORING 0826727928 28
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5. Inthe diagram, C and D represent two ships in the same horizontal plane as B, the base of a

lighthouse AB which is # metres high. Each ship is the same distance away from the base

of the lighthouse. The angles of elevation from C and D to A are both x. CBD = y .

a) Write down BD in terms of 4 and a trigonometric ratio of x.
b) Write down the size of angle CDB
2 —
c) Hence, or otherwise, prove that CD* = chosy)
tan” x
d) Calculate CDif =23 , =150° = 30°
6. In the figure alongside
APRT, has PR = PT.
1
IfTO= —-RT=a
2 XN\~
R T o
and R = Tl =X,
a. Prove that PT = —.

b. Show that the area of APOT = % a* tan x

WTS TUTORING 0826727928 29
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7. In the figure B and D are

points in the same horizontal

plane as C, the foot of a vertical

tower AC.

If AC=BD =x and

BDC= 90°— q
X
a. Prove that CD =
tan o
X 3 X
b. Show that BC = \/tan o—2sino.tano+1
tan o
WTS TUTORING 0826727928
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EUCLIDEAN GEOMETRY

1. Complete the following statement:

a. The line drawn from the centre of a circle perpendicular to a chord........................ccoene
b. The opposite angles of a cyclic quadrilateral are ............ ...
c. The angle between the tangent and a chord 1S ............oooiiiiii e
d. If two triangle are equiangular, the corresponding sides are.............c.ooviiiiiiiiiiiiiiiiinn.
e. The opposite angles of a cyclic quadrilateral are ... ........ ...
f. The angle subtended by an arc at the centre of the circle 1S ..o,
g. The angle between a tangent to a circle and a chord is ............coooviiiiiiiiiiiiiiiii

The angle subtended by a chord at the centre of acircleis ... .......ooooiiiiiiiiiiiiiii .
1. If two triangles are equiangular, then the corresponding sides are ................c.ocoiieiinnine.
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2. In the diagram below, AB is a chord of the circle with centre O. M is the midpoint of

AB. Prove the theorem that statessOM L AB.

O
| |
A VI B
3. In the figure Below o is the centre of the circle and A,B and C are three points on the

circumference of the circle. Use the figure and prove the theorem that states that

BOC = 2A
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4. In the diagram below, O is the centre of the circle. Use the diagram to prove the theorem which states
that: If PQRS is a cyclic quadrilateral then PQR + PSR = 180°.

P

5. In the diagram below, O is the centre of the circle passing through A, B and C. EA is a tangent to the

circle at A. Use this diagram to prove the theorem which states that EAC=ABC.

—
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O i1s the centre of the circle. AB is a chord and

OP is extended and intersects the circle at N.
E AB =16 cm and PN =2 cm.
A | P B
N

a. Calculate the length of AP.
b. Calculate the length of the radius of the circle.

c.  Hence calculate the length of ON

7. In the diagram alongside, M is the centre of circle PQRS. PM || RS, QR=PR and R, =28’

S

Determine, giving reasons, the size of the following angles:

a. S,
b. PSR
c Q
d. P,
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8. In the diagram, A, B, C, D and E are points on the circumference of the circle such that

AE || BC. BE and CD produced meet in F. GBH is a tangent to the circle at B.

B 1=68%and F =20°.

G

Determine the size of each of the following:

a. 1
b. 3
C. 1
d
c.
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9. In the figure PR and PQ are two tangents drawn from point P to circle AQR. The straight
line drawn through P parallel to AR meets QR produced at S, and QA produced at T.

The tangent PR cuts QT at B.

Letli2 =X

a. Prove that PTRQ is a cyclic quadrilateral.

b. If it is further given that QA = RA, prove that:
1) S=x
ii) PQ=RS

1i1) PTS is a tangent to circle TAR.
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10. In the diagram below, PQ and RS are chords of the circle such that PQ || RS. The tangent to the circle
at Q meets RS produced at T and the tangent a meets QT at V. PS and QR intersect at W. QS and PR are

drawn. Let Q, =x and R, = y.

a)  Write down a reason why QV = VS.

b) Write down the following angles in terms of x:

¢) Show that R, =S,
d) Prove that QVSW is a cyclic quadrilateral.

e)  Write down the following angles in terms of y:
i Q,

(i) T
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11. ALB is a tangent to circle LMNP. ALB || MP.

Prove that:
a. LM=LP
b. LN bisects angle MNP

c. LM is a tangent to circle MNQ
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12. EC is a diameter of circle DEC. EC is produced to B. BD is a tangent at D. ED is produced to A and

AB BE.

A B
Prove that:

a. ABCD is a cyclic quadrilateral.

c. BD = BA
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14. In the diagram below, PQT is a tangent to the larger circle ABQ at Q. A smaller circle intersects the
larger circle at A and Q. BAP and BQR are straight lines with P and R on the smaller circle. AQ and PR

are drawn.

a) Prove that PQ = PR
b) Prove that A PBQ ||| A PQA.

¢) Prove that the lengths of PA, PR and PB (in this order) form a geometric sequence.

15. Given A ABC with as shown in the figure below:
E
b C
Prove that: AD = AE
DB EC
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16. In the diagram below, ABC and DEF are given with. Use the diagram in the

ANSWER BOOK to prove the theorem that states that DE _ DF
AB AC
A
E * # F
A #
B C

17. In the diagram below, AGHK is drawn having the point R on KH and the points D and F on GH
such that RD || KG and EF || KH. It is also given that RH = 3 units, RK = 9 units, HD = 2 units

and GE: EK=1:2.

\ 4

K 'E G

Calculate the length of:
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h. Calculate the value of
1. Calculate the value of
j. Calculate the ratio of A : A

18. In the diagram below, AABC and ADEF are drawn. AB =4 units, BC = (x + 9) units, DE = x units

and EF = 9 units.

a) If AABC || ADEF, calculate the value of x.

b) Hence, write down the length of BC
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19. In the diagram below, DE || PR, FE || DR, QF =3 cm, FD =2 cm.

. E
a. Determine the value of Q_R )

b. Calculate the length of DP.

) E
C. Determine the value of Q—
ER
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20. In the diagram below, PQ is a tangent to the circle at Q. TSR is a line which cuts the circle at S such

that TR/PQ. QV is produced to meet RST at T. T = x.

q R
2
v
p Q

a) Write, down with reasons, TWO other angles each equal to x.
b) Prove that TSV /// RQV.
c) Prove that TS.TR = TV. TQ
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21. Two circles intersect at X and N. KX is a tangent to the larger circle XYN at X and KX cuts the

smaller circle at Z. KNY is a tangent to the circle XZN at N. XN, XY and NZ are drawn.

K
a) Prove that YX//NZ.
b) Write down two triangles similar to AXYK.
XK’
c) Prove that ZK = >
K
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22. In the diagram, P, S, G, B and D are points on the circumference of the circle such that

PS || DG || AC. ABC is a tangent to the circle at B.

P _— T~

L

a. Give areason why ; =

b. Prove that:

ii. ABGP ||| ABEG
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23. In the figure, AD, DC and BE are tangents to the circle. CO is a radius and chord BC is drawn.
Radius AO is drawn and extended to cut the circle at J and BE is extended at F.

D

a. Prove ADAH ||| AOCH

b. Prove OH = AO.DH
DC

c. Prove AJBF ||| ABAF

d. Prove BF? = JF.AF
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QUESTION 1

A Mathematics teacher was curious to establish if her learners' Mathematics marks influenced
their Physical Sciences marks. In the table below, the Mathematics and Physical Sciences marks

of 15 learners in her class are given as percentages (%).

DBE 2019 + 2020

MATHEMATICS | 55 | 65 | 21|33 |53 |76 | 32|50 |43 |33 |49 | 51| 19] 34| 85
(AS %)
PHYSICAL
SCIENCES (AS %) 34 |67 28|46 |65|76|26|73|50|39|57 |51 (24|41 80
SCATTER PLOT
Ll m e i e e ' Fras
80 ] e A T 0 i 1 4 s g 20 S -
% 60 ‘ : ;} : CISEImseniscesiisemiteon
H 50 o o et ]
o i S 3 : s
3 40 = et el s o et
= ! . £ 33t o L =
P e e B e EEeE: baEl e Ems
B
I = Vi o T ? = - e i
[ = | : b :
Bt =2 1 ==
0 10 20 30 40 50 60 70 80 90
MATHEMATICS (%)
1.1 Determine the equation of the least squares regression line for the data.
1.2 Draw the least squares regression line on the scatter plot provided in the ANSWER
BOOK.
13 Predict the Physical Sciences mark of a learner who achieved 69% for Mathematics.
1.4 Write down the correlation coefficient between the Mathematics and Physical
Sciences marks for the data.
1.5 Comment on the strength of the correlation between the Mathematics and Physical
Sciences marks for the data.
1.6 What trend did the teacher observe between the results of the two subjects?
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QUESTION 1

The table below shows the monthly income (in rands) of 6 different people and the amount (in
rands) that each person spends on the monthly repayment of a motor vehicle.

MONTHLY INCOME
(IN RANDS) 9 000 13500 [ 15000 | 16500 | 17000 | 20000
MONTHLY REPAYMENT
(IN RANDS) 2 000 3 000 3 500 5200 5500 6 000
1.1 Determine the equation of the least squares regression line for the data. (3)
1.2 If a person earns R14 000 per month, predict the monthly repayment that the person
could make towards a motor vehicle. (2)
1.3 Determine the correlation coefficient between the monthly income and the monthly
repayment of a motor vehicle. (1)
1.4 A person who earns R18 000 per month has to decide whether to spend R9 000 as a

monthly repayment of a motor vehicle, or not. If the above information is a true
representation of the population data, which of the following would the person most
likely decide on:

A Spend R9 000 per month because there is a very strong positive correlation
between the amount earmned and the monthly repayment.

B NOT to spend R9 000 per month because there is a very weak positive
correlation between the amount earned and the monthly repayment.

C  Spend R9 000 per month because the point (18 000 ; 9 000) lies very near to the
least squares regression line.

D NOT to spend R9 000 per month because the point (18 000 ; 9 000) lies very far
from the least squares regression line. )

18]
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QUESTION 2

The number of aircraft landing at the King Shaka International Airport and the Port Elizabeth
Airport for the period starting in April 2017 and ending in March 2018, is shown in the double
bar graph below.
Number of aircraft landing at the King Shaka .
International airport and the Port Elizabeth Airport for -

1000 the period April 2017 to March 2018 )

2000 : — -
1500 + = = - |
mKing Shaka |
1000 - — = —H = poert = - = X
Port Elizabeth
soo 0 -0 0 -0 -2 8- |
0 4 T - T - - T m—rmy I

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
| Months in the period 2017/2018

foe]
Ln
o
=

Number of aircraft landing

[Source: hip://www.airports.co.za/airp orts/statistics/aircraft)

2.1 The number of aircraft landing at the Port Elizabeth Airport exceeds the number of

aircraft landing at the King Shaka International Airport during some months of the

given period. During which month is this difference the greatest? (1)
2.2 The number of aircraft landing at the King Shaka International Airport during these

months are:

[2182 72323 | 2267 | 2334 | 23456 | 2175 |
2293 [ 2263 | 2215 [ 2271 [ 2018 | 2254

Calculate the mean for the data. 2
2.3 Calculate the standard deviation for the number of aircraft landing at the King Shaka

International Airport for the given period. (2)
2.4 Determine the number of months in which the number of aircraft landing at the King

Shaka International Airport were within one standard deviation of the mean. 3)

2.5 Which ONE of the following statements is CORRECT?

A. During December and January, there were more landings at the Port
Elizabeth Airport than at the King Shaka International Airport.

B. There was a greater variation in the number of aircraft landing at the King
Shaka International Airport than at the Port Elizabeth Airport for the given
period.

C. The standard deviation of the number of landings at the Port Elizabeth
Airport will be higher than the standard deviation of the number of landings
at the King Shaka International Airport. )

[9]
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QUESTION 2

A survey was conducted among 100 people about the amount that they paid on a monthly basis
for their cellphone contracts. The person carrying out the survey calculated the estimated mean
to be R309 per month. Unfortunately, he lost some of the data thereafter. The partial results of
the survey are shown in the frequency table below:

AMOUNT PAID FREQUENCY
(IN RANDS)
0<x <100 7
100 < x <200 12
200 < x <300 a
300 < x <400 35
400 < x <500 b
500 < x <600 6
2.1 How many people paid R200 or less on their monthly cellphone contracts? (1)
2.2 Use the information above to show that ¢ =24 and b= 16. (5)
23 Write down the modal class for the data. (1)
2.4 On the grid provided in the ANSWER BOOK, draw an ogive (cumulative frequency
graph) to represent the data. 4)
5 Determine how many people paid more than R420 per month for their cellphone
contracts. 2)
[13]
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QUESTION 3

ATSK 1s drawn. The equation of ST is y= %x +6 and ST cuts the x-axisat M. W(-4;4)

liecson ST and R lies on SK such that WR is parallel to the y-axis. WK cuts the x-axis at
V and the y-axis at P(0;-4). KS produced cuts the x-axis at N. TSK =4.

-

y
T
W(4;4)
= »
2
S

F §

R\
3.1 Calculate the gradient of WP, (2)
3.2 Show that WP L ST. (2)
3.3 If the equation of SK is given as 5y + 2x + 60 =0, calculate the coordinates of S. 4)
3.4 Calculate the length of WR. (4)
3.5 Calculate the size of &. (3)
3.6 Let L be a point in the third quadrant such that SWRL, in that order, forms a

parallelogram. Calculate the arca of SWRL. 4)
[21]
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QUESTION 3

In the diagram, P, R(3;5), S(-3;-7) and T(-5; k) are vertices of trapezium PRST and
PT | RS. RS and PR cut the y-axisat D and C(0;5) respectively. PT and RS cut the
x-axisat E and F respectively. PEF =4.

¥
P C0:9%) R(3;5)
7
’E 0 g X
T5:k)
D
S(-3;-7)
3.1 Write down the equation of PR. (1)
3.2 Calculate the:
3.2.1 Gradient of RS 2)
322 Sizeof @ 3)
3.2.3 Coordinates of D 3)
3.3 Ifit is given that TS = 2.5 , calculate the value of & (4)
34 Parallelogram TDNS, with N in the 4™ quadrant, is drawn. Calculate the
coordinates of N. 3)
&9 APRD is reflected about the y-axis to form APR'D.. Calculate the size of
RDR’. 3)
[19]
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QUESTION 4

M(-3 ; 4) is the centre of the large circle and a point on the small circle having centre O(0; 0).
From N(-11; p), a tangent is drawn to touch the large circle at T with NT is parallel to the
y-axis. NM is a tangent to the smaller circle at M with MOS a diameter.

Y
e |
M(-3 ;4 =
T (-3;4)
A
4
\ 0 :
NG-11; p
= -
\li S
4.1 Determine the equation of the small circle. (2)
4.2 Determine the equation of the circle centred at M in the form
(x—a) +(y-d) =2 (3)
4.3 Determine the equation of NM in the foorm y=mx+c¢ (4)
44 Calculate the length of SN. ()
4.5 If another circle with centre B(-2 ; 5) and radius & touches the circle centred at M,
determine the value(s) of &, correct to ONE decimal place. )
(19]
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QUESTION 4

In the diagram, a circle having centre M touches the x—axis at A(—1 ; 0) and the y-axis at
; 1 3 :
B(0; 1). A smaller circle, centred at N(_E ; E] , passes through M and cuts the larger circle

at B and C. BNC is a diameter of the smaller circle. A tangent drawn to the smaller circle at
C, cuts the x-axis at D.

¥

B(0; 1)

/ D A(-1; 0) 0 %

4.1 Determine the equation of the circle centred at M in the form 5
(x—a)’ + (y-b)" =7 i
4.2 Calculate the coordinates of C. (2)
43 Show that the equation of the tangent CD is y —x=3. 4
44 Determine the values of ¢ for which the line y = x + ¢ will NOT touch or cut the
smaller circle. 3)
4.5 The smaller circle centred at N is transformed such that point C is translated along
the tangent to D. Calculate the coordinates of E, the new centre of the smaller
circle. (3)
4.6 If it is given that the area of quadrilateral OBCD is 24’ square units and
(5)
a> 0, show that a= 77 units.
[20]
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QUESTION 5

The graphs of f(x) =—'12'CQSI and g(x) =sin(x+30°), for the interval xe [0°;180°], are

drawn below. A(130,9°;0,33) is the approximate point of intersection of the two graphs.

A(130,9°;0,33)

f
5.1 Write down the period of g. (1)
57 Write down the amplitude of f (1)
53 Determine the value of f(180°)— g(180°) (1)
5.4 Use the graphs to determine the values of x, in the interval xe [0° ; 180°], for
which:
54.1 f(x=10°) = g(x-10°) (1)
542 V3sinx+cosx =1 4)
8]
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QUESTION 5

5.1 Simplify the following expression to ONE trigonometric term:
sinx
— — + sin(180°+x) cos(90° — x
cosx.tanx ( yeos( ) ©)

sin”35°-cos? 35°

5.2 Without using a calculator, determine the value of: P )
5.3 Given: co0s26°=m

Without using a calculator, determine 2sin”77° interms of m. 4)
5.4 Consider:  f(x) =sin(x +25°)cos15° — cos(x +25°)sin15°

5.4.1 Determine the general solution of f(x)=tan165° (6)

5.4.2 Determine the value(s) of x in the interval xe[0°;360°] for which
f(x) will have a minimum value. (3)

[22]
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QUESTION 6

6.1 [n the diagram, P(-5; 12)and T lies on the positive x-axis. POT =8
Ty

(-5;12)

£
N
it

Answer the following without using a calculator:

6.1.1 Write down the value of tané (1)
6.1.2 Calculate the value of cos@ (3)
6.1.3 S(a ; b) is a point in the third quadrant such that TOS=6+90° and
OS = 6.5 units. Calculate the value of 5. 4)
6.2 Determine, without using a calculator, the value of the following trigonometric
expression:

sin 2x.cos(—x) + cos 2x.sin(360° — x)

sin(180°+ x) ©)
6.3 Determine the general solution of the following equation:
6sin® x + 7cosx—3=0 (6)
) 1 ;1
6.4 Given: x+—=3cosA and x"+—5=2
x x
Determine the value of cos 2A without using a calculator. 5)
(24]
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QUESTION 6

In the diagram, the graphs of f(x)=sinx—1 and g(x)=cos2x are drawn for the interval
xE[—90°;36{J°]. Graphs f and g intersect at A. B(360° ;—1) is a point on f.

=

6.1 Write down the range of f. (2)
6.2 Write down the values of x in the interval xe[-90°;360°] for which graph f is

decreasing. (2)
6.3 P and Q are points on graphs g and f respectively such that PQ is parallel to the

y-axis. If PQ lies between A and B, determine the value(s) of x for which

PQ will be a maximum, (6)

(10]
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QUESTION 7

A landscape artist plans to plant flowers within two concentric circles around a vertical light
pole PQ. R is a point on the inner circle and S is a point on the outer circle. R, Q and S lie in
the same horizontal plane. RS is a pipe used for the irrigation system in the garden.

e  The radius of the inner circle is r units and the radius of the outer circle is QS.
o The angle of elevation from S to P is 30°.

e RQS=2x and PQ=1+3r

7.1 Show that QS = 3r (3)
1.2 Determine, in terms of r, the area of the flower garden. 2
7.3 Show that RS=ry/10—6cos 2x ®)
7.4 If »=10metres and x = 56°, calculate RS. (2)
[10]
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QUESTION 7

The diagram below shows a solar panel, ABCD, which is fixed to a flat piece of concrete slab
EFCD. ABCD and EFCD are two identical rhombuses. K is a point on DC such that

DK =KC and AK L DC. AF and KF are drawn. ADC=CDE =60° and AD = x units.

A B
%
60° | l
D , | 8]
60° S
E F

71 Determine AK in terms of x. 2)
72 Write down the size of KCF. ey
73 It is further given that AKF, the angle between the solar panel and the concrete slab,

is y. Determine the area of AAKF intermsof x and y. )

[10]
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QUESTION 8

8.1 O is the centre of the circle.. KOM bisects chord LN and MNO =26°. K and P
are points on the circle with NKP =32°. OP is drawn,

8.1.1 Determine, giving reasons, the size of:
@ O, @
® 0, O
8.12 Prove, giving reasons, that KN bisccts OKP. (3)
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8.2 In AABC, F and G are points on sides AB and AC respectively. D is a point on
GC such that D,= B.

8.2.1 If AF is a tangent to the circle passing through points F, G and D, then

prove, giving reasons, that FG || BC. 4)
- ; AF 2
8.2.2 If it is further given that = = 5 AC=2x—6 and GC=x+9, then
calculate the value of x. 4)
[17]
WTS TUTORING 0826727928 63

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

QUESTION 8

8.1 In the diagram, PQRS is a cyclic quadrilateral. Chord RS is producedto T. K isa
point on RS and W is a point on the circle such that QRKW is a parallelogram.
PS and QW intersectat U. PST =136° and Q, =100°.
Determine, with reasons, the size of:
8.1.1 R (2
8.1.2 P 2)
8.1.3 PQW 3)
8.1.4 U, 2)
WTS TUTORING 0826727928
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8.2 In the diagram, the diagonals of quadrilateral CDEF intersect at T.
EF = 9 units, DC = 18 units, ET = 7 units, TC = 10 units, FT = 5 units and
TD = 14 units.

E
s
Prove, with reasons, that:
8.2.1 EFD = ECD €
8.2.2 DFC = DEC 3)
[16]
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QUESTION 9

9.1 In the diagram, O is the centre of the circle. Points S, T and R lie on the circle.
Chords ST, SR and TR are drawn in the circle. QS is a tangent to the circle at S.

Use the diagram to prove the theorem which states that QST =R. (5)
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9.2 Chord QN bisects MNP and intersects chord MP at S. The tangent at P meets
MN produced at R such that QN || PR. Let f’, =¥

921 Determine the following angles in terms of x. Give reasons

(@ N, (2)
® Q @)
922 Prove, giving reasons, that M - S (6)
NR SQ
[15]
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QUESTION 9

In the diagram, O is the centre of the circle. ST is a tangent to the circle at T. M and P
are points on the circle such that TM =MP. OT, OP and TP are drawn. Let O, = x.

Prove, with reasons, that STM = ix . 17]
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QUESTION 10

In the diagram, a circle passes through D, B and E. Diameter ED of the circle is produced

to C and AC is a tangent to the circle at B. M is a point on DE such that AM 1 DE.
AM and chord BE intersect at F.

10.1 Prove, giving reasons, that:
10.1.1 FBDM is a cyclic quadrilateral (3)
1012 B, =F )
10.1.3  ACDB || ACBE A3)

10.2 If it is further given that CD =2 units and DE = 6 units, calculate the length of:

102.1 BC ©
1022 DB )
[17]
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QUESTION 10

10.1 In the diagram, AABC is drawn. D isapointon AB and E is apoint on AC such
that DE || BC. BE and DC are drawn.

Use the diagram to prove the theorem which states that a linc drawn parallel
to one side of a triangle divides the other two sides proportionally, in other words

prove that ab = Ak (6)
DB EC
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10.2 In the diagram, ST and VT are tangents to the circle at S and V respectively.
R is a point on the circle and W is a point on chord RS such that WT is parallel

toRV. SV and WV aredrawn. WT intersects SV at K. Let S, =x.

10.2.1 Write down, with reasons, THREE other angles EACH equal to x. (6)

10.2.2 Prove, with reasons, that:

(@ WSTV isa cyclic quadrilateral 2
() AWRV is isosceles )
()  AWRV ||| ATSV (3)
RV KV
d) —=—r 4
O K= @
125]
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INFORMATION SHEET: MATHEMATICS

INLIGTINGSBLAD: WISKUNDE

o —bi\/b2 —4dac

2a
A=P1+ni) A= P(-ni) A=P(1-i)" A=P(1+i)"
T =a+(n-1)d S, :§(2a+(n—1)d)
n-1 a(l"n _1) . _ a .
T, =ar S = H r#l S, = s —l<r<l
! r—1 l-r
F=x(1+z:)"—1 p_ A=+
1 i
fv(x): lim f(x+h)—f(X)
h—0 h
X+ X +
d:\/(xz_x1)2+(y2_y1)2 M| - Z;yl Y2
2 2
y=mx+c y=y, =m(x—x,) m:u m=tan®
X2 =X

(x—a)2 +(y—b)2 =r’
In AABC: 'a = .b = .C a?® =b? +c% —2bc.cos A area AABC :lab.sinC

sin4 sinB sinC 2
sin(a + 8) = sina.cos B + cosa.sin 3 sin(a — f8) = sina.cos f — cosa.sin 8
cos(a + ﬁ) = cosa.cosf —sina.sin cos(a —ﬁ) = cosa.cosf +sina.sin 3

cos’ a —sin’ «
cos2a =41-2sin’ & sin2a = 2sina.cosa
2cos’ a—1

n 2

fo A (xl. —f)

1

f = o =—

n n
P(A) = ”((‘2)) P(A or B) = P(A) + P(B) - P(A and B)
b —as b y o 2= F)-3)

> (x- %)
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EXAM GUIDELINES FOR PAPER TWO

» EUCLIDEAN GEOMETRY & MEASUREMENT

1. Measurement can be tested in the context of optimisation in calculus.

2. Composite shapes could be formed by combining a maximum of TWO of the stated shapes.

3. The following proofs of theorems are examinable:

* The line drawn from the centre of a circle perpendicular to a chord bisects the chord;

* The angle subtended by an arc at the centre of a circle is double the size of the angle subtended by the

same arc at the circle (on the same side of the chord as the centre);

* The opposite angles of a cyclic quadrilateral are supplementary;

* The angle between the tangent to a circle and the chord drawn from the point of contact is equal to the

angle in the alternate segment;

* A line drawn parallel to one side of a triangle divides the other two sides proportionally;

* Equiangular triangles are similar. 4. Corollaries derived from the theorems and axioms are necessary in

solving riders:

* Angles in a semi-circle

* Equal chords subtend equal angles at the circumference

* Equal chords subtend equal angles at the centre

* In equal circles, equal chords subtend equal angles at the circumference

* In equal circles, equal chords subtend equal angles at the centre.

* The exterior angle of a cyclic quadrilateral is equal to the interior opposite angle of the quadrilateral.

« If the exterior angle of a quadrilateral is equal to the interior opposite angle of the quadrilateral, then the

quadrilateral is cyclic.
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* Tangents drawn from a common point outside the circle are equal in length.
5. The theory of quadrilaterals will be integrated into questions in the examination.

6. Concurrency theory is excluded.
» TRIGONOMETRY

1. The reciprocal ratios cosec 0, sec 6 and cot 0 can be used by candidates in the answering of problems
but will not be explicitly tested. 2. The focus of trigonometric graphs is on the relationships,
simplification and determining points of intersection by solving equations, although characteristics of the

graphs should not be excluded.

» ANALYTICAL GEOMETRY
1. Prove the properties of polygons by using analytical methods. 2. The concept of collinearity must
be understood. 3. Candidates are expected to be able to integrate Euclidean Geometry axioms and
theorems into Analytical Geometry problems. 4. The length of a tangent from a point outside the

circle should be calculated. 5. Concepts involved with concurrency will not be examined.

» STATISTICS

1. Candidates should be encouraged to use the calculator to calculate standard deviation, variance and the
equation of the least squares regression line. 2. The interpretation of standard deviation in terms of normal
distribution is not examinable. 3. Candidates are expected to identify outliers intuitively in both the scatter
plot as well as the box and whisker diagram. In the case of the box and whisker diagram, observations
that lie outside the interval (lower quartile — 1,5 IQR ; upper quartile + 1,5 IQR) are considered to
be outliers. However, candidates will not be penalised if they did not make use of this formula in

identifying outliers
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WHERE TO START MATHS AND SCIENCE TUTORING

OI_.[r vision is to create a ma -r:u'itﬂ of learners who will master Maﬂ‘]s and Scicnc: around the country

TO: EDUCATORS & LEARNERS

JOIN US ON WHATSAP GROUP: 082 672 7928

WE CONDUCT THE FOLLOWING PROGRAMS

= WTS VISITING SCHOOL PROGRAM

DAYS FRIDAYS, SATURDAYS & SUNDAYS
SUBJECTS MATHS, MATHS LIT , PHYSCS AND CCOUNTING
TIME FULL DAYS INCLUDING CROSSNIGHTS

+ RICHARDS BAY
AREAS..... + MTUBATUBA

+ GSTANGER

+ EMPANGENI

+ ESKHAWINI

+ DURBAN

+ PIETERMARITZBURG

+ NEWCASTLE

GRADES :8—12
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LEARNERS FROM DIFFERENT SCHOOLS ARE WELCOME.

TIME

SUBJECTS

VENUE

DAYS

WTS TUTORING

WTS TUTORING PROGRAMS

— ONE ON ONE LESSONS

\

08:00 TO 16:00

MATHS & SCIENCES

RICHARDS BAY CENTER

SATURDAYS AND SUNDAYS
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= WTS FINISHINING / UPGRADING SESSIONS

Ty

PLACE RICHARDS BAY CENTER

SUBIJECTS MATHS AND PHYSICAL SCIENCES
TIME 18:00 TO 22:00

ACCOMMODATION IS AVAILABLE!!!

— WEEKEND CLASSES/ 3 DAYS CLASSES

PLACE RICHARDS BAY CENTER
SUBJECTS MATHS , MATHS LIT, ACCOUNTING AND PHYSICAL SCIENCES
TIME 18:00 TO 22:00

ACCOMMODATION IS AVAILABLE!!!

= PER TERM PROGRAMS

WTS
CROSSNIGHTS

WTS TUTORING
CAMPS

EVERY TERM: 4 TIMES A YEAR

N
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WHERE TO START MATHS & SCIENCE

WTS tutoring is a South African non-profit organization , founded in 2011. Through WTS Tutoring we develop and distribute high
quality curnculum aligned educational resources for Grade 9 — 12, We make these matenals available via the social platforms: Face-

book, Whats App and Telegram). the app WTS Tutors on App Stores and books.

At WTS Tutors we are committed to helping South African learners master maths and science. This 1s why WTS Tutors aim to:
+*  Ensure that not a single learer enrolled on our programmes fails Maths & Science.

* Change attitude of leamers from feanng and failing Maths & Science to loving and mastering it.

*  Expand our reach through Virtual Classes, Mobile Apps and other online platforms.

* Create a leading nation in Maths and Science by transforming the teaching approach.

WTS Tutors offers specific exam revision support. Every year we run Maths and Science Camps to help you ace your exams.

About us

26,000 learners from all over South Africa across all platforms parficipate in our programmes™

Dr. KW Sibiva established WTS Tutors to help transform the Maths and Science subjects. After witnessing leamers difficulties with
the two subjects, he came up with a fun strategy to teach both Maths and Science. He infused leaner’s social interests and social
trends to illustrate formulas. This approach has proved to be a huge success since learners find 1t relatable, fun and easy to under-

stand.

Dr. KW. Sibiya

Dr. Sibiya 1s a Globally Award winning educator. His work has received recogmition both locally and internationally:
* 2019 Global Teachers Award n India

* 2019 Global Education Award in Dubai

+* 2018 Edu-week Inspirational Award Winner

+ 2017 SA Man of the Year Award in Education

Dr. Sibiya is an achiever of excellence and a dedicated educator who leads a team of well trained Tutors who are following on his

footsteps. The team of WTS Tutors have also won their first award:

+ 2020 Next BillionairE Education Award

Invite us

WTS Tutors are easily accessible via invitation by school groups, teachers or community members

from anywhere around South Africa.
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Remember that exam preparation also requires motivation and discipline, so try to stay positive, even when the work appears to be difficult. Every Iittle bit of
studying, revision and exam practice will pay off. You might benefit from working with a friend or a small study group as long as everyone is as committed as
you are. WTS Tutors believes that WTS Material will help you achieve the results you want.

Contact us

We want to hear from vou. So let us have your specific questions or just tell us what vou think through any of the following:

WTS MATHS & SCIENCE TUTORING @ 082 672 7928

@wistutor X
u N kwwsibiya@gmail.com
. @wistutor

www.wistutor.co.za

ACKNOWLEDGEMENT

DEPARTMENT OF EDUCATION PAST PAPERS
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PREVENTION OF COVID-19

MEASURE THE
TEMPERATURE

£
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_is for the nation-

y=ax?+bx+c T y=ax+b

£

O+flx)=x2+O6x+9+ 7

yr“"'x"'ﬁ win2 mim ) ) a4
Yy=1/2x+2 '. ek sin? 6+ cos?@ =1

fix)=4+6x+2x2
tan?@ + 1 =sec2 @

in2 20 = o

5in? @ + cos? 0 = 1 y=1/2x+2 y=ax+b
sinf@+cos?0=1
y=ax?+bx+c

tan2@+ 1 =sec2 0

Yy=ax¥F+bx2+cx+d di; )

sinfx) + cosfy) = 0.5
2+ x + 1

5in?8 +cos?@=1

’ =_X+5 y=ax+bx+c fr’x):(x.;.g):?_

tan? @+ 1 =sec? @

y=ax2+bx+c
y=ax?+bx+c ‘
y= I/QX'P'::’ ‘

Yy=-x+5

by Dr. KW Sibiva

Desien by Dumi Mbona
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