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A. INTRODUCTION AND PURPOSE OF THE RELAB

The pandemic has forced schools to resort to the implementation of rotational timetables-where
learners who are at home during normal schooling must continue learning. Hence RELAB as
a strategy towards the deployment of remote learning.

The RELAB is underpinned by the following Legislative demands:

a) Responding to GDE Strategic goal 2 promoting quality education across all classrooms and
schools

b) DBE Circular S13 of 2020 the requires the GDE to support the implementation of the
Recovery Annual Teaching Plan (RATP)

c) GDE Circular 11 of 2020 requiring districts to issue Learning Activity Packs to support
schools for lockdown learning. Understanding learning constraints at home as majority of
learners do not have access to devices or data to use for online learning. Many households
are depending on schools to provide them with learning resources packs

RELAB is designed in a study guide format, where the content is briefly explained with related
concepts as revision, in the form of e.g. notes, mind-maps, concept progression from the
previous grade/s followed by exemplar exercises then practice exercises/problems . The
exercises are pitched at different cognitive levels to expose learners at Grade 10 & 11 to these
different cognitive levels of questioning. The NSC diagnostic reports in different subjects have
revealed that learners fail to analyse questions and as a result fail to respond accordingly.

The RELAB is intended to ensure that learners work on exercises as per topics taught while at
school. These exercises must be completed at home, fully and learners will receive feedback
as groups or individually at school. It is therefore of paramount importance that teachers mark
the work with learners in class, as a way of providing feedback. Educators must diagnose
learner responses, remediate where necessary and plan further intervention.

Educators are encouraged to create WhatsApp groups to remind learners on what is expected
of them in a particular week/ day(s). There shouldn’t be a backlog on curriculum coverage as
content will be covered simultaneously. Feedback from learners at home will confirm usage of
the RELAB material.

RELAB further prepares learners for formal assessment
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B. TABLE OF CONTENTS

WEEK

TOPIC

SUBTOPIC

1

Exponents
and Surds

1. Simplify expressions and solve equations using the laws of exponents for
rational exponents where

p
xd=YxP;x>0;9>0
2. Add, subtract, multiply and divide simple surds.
3. Solve simple equations involving surds.

Equations
and
Inequalities

1. Complete the square
2. Solve Quadratic equations (by factorization and by using the
quadratic formula) ; K- Method

3. Solve Quadratic inequalities in one unknown (Interpret solutions
graphically.)

NB:It is recommended that the solving of equations in two unknowns is
important to be used in other equations like hyperbola-straight line as this is
normal in the case of graphs

4. Equations in two unknowns, one of which is linear and the other quadratic
5. Nature of roots

Euclidean
Geometry

Teach past grades concepts required for smooth content progression into Gr
11 such as:
Angles, lines, triangles, etc.

Accept results established in earlier grades as axioms and also that a tangent to

a circle is perpendicular to the radius, drawn to the point of contact. Then

investigate and prove the theorems of the geometry of circles:

e The line drawn from the centre of a circle perpendicular to a chord bisects
the chord.

e The line drawn from the centre of the circle to the midpoint of the chord
is perpendicular to the chord

e The perpendicular bisector of a chord passes through the centre of the
circle;

e Anangle subtend by the arc at the centre of the circle is two times an
angle subtended by the same arc at the circumference of the circle

e Angles subtended by a chord of the circle, on the same side of the chord,
are equal,
e The opposite angles of a cyclic quadrilateral are supplementary;
e An exterior angle of a cyclic quad is equal to the interior opposite angle
e  Two tangents drawn to a circle from the same point outside
the circle are equal in length;

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.
Use the above theorems and their converses, where they exist, to solve
riders.

24 - 45

10

Trigonometry

1. Derive and use the identities:tang = 222

6 # k.90°, k an odd integer; and

cosO
sin?@ + cos?6 = 1.
2. Derive and use reduction formulae to simplify the following expressions:
2.1.sin (90" % 6); cos (90" + 6);
2.2.sin (180° + 0); cos (180° £+ 6) and tan (180" + 0);
2.3.sin (360° + 6); cos (360° + 6) and tan (360" + 0);

2.4. sin (—0); cos (—0) and tan (—6);
3. Determine for which values of a variable an identity holds.

46 - 63
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WEEK 1 - 4: EXPONENTS, SURDS AND EQUATIONS

To deal with this topic teachers must ensure:

0.0

Basic factorization involving fractions and surds.

7
L4

Basic algebra and factorization.

7
L4

Basic linear and quadratic equations.

7
L4

This topic is the fundamental of Mathematics because it can be integrated in all topics

The topic is in Paper 1

The topic accounts for 45+ 3 at the end of the year Examination
The topic is taught for 4 weeks

The topic of Algebra is question 1 in grade 12 P1

In grade 12 the topic accounts for 25+3

7 7 R/ R/ 7
0.0 0.0 0.0 0.0 0.0
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ACTIVITY 1

Tick the correct columns in the table below:

Number Real Non- Real Rational | Irrational | Whole Natural | Integer
(R) (R”) Q Q) (No) () (Z)
0 v v v v
-9 v v 4
V3 v v
13 v v
16
-1,45 v v
V=27 v
(\/_—3)2 v v v
21T v v
V=343 | ~ v v
ACTIVITY 2
QUESTION 1
1.1 x=-=5
1.2 x=-11landx =0
1.3 x =15
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QUESTION 2

2.1.1 x> —6x=0
x(x—6)=0 v" common factor
_ _ v answers
Xx=0 or x=6 @
2.1.2 x? +10x+8=0
‘o —b++b* -4ac
2a
_ —10+10% - 4(1)8) v substitution into the correct
2(1) formula
_ -10++/68
2 v-0,88 v 9,12
=-0,88 or x=-9,12 (3)
2.1.3 (L-x)x+2)<0
Critical values:
X=1 or x=-2 v’ critical values
4—(|) o—>» or
P | »
< | : >
— + —
-2 1
X<-2 or x>1 v'v answer )
2.14 VX+18 =x-2
K +18= %2 —Ax+4 v squaring both sides
2
0=x ~5x—14 v’ standard form
(x=7)x+2)=0 v’ factors
X=7 or x#-2 v'v answer with selection
©)
2.2 X+y=3
y=3-x ) vy subject of the formula
2 +4xy—y=15 @)

Substitute (1) into (2):
2x% +4x(3—-x)—(3-x)=15
2x? +12x—4x* -3+ x-15=0
—2x* +13x-18=0
2x? —13x+18=0

(2x-9)x-2)=0
9
X:_
2 or X=2
_3
y 2 or y=1

v’ substitution
v’ standard form
v’ factors

v’ x-values

v’ y-values

(6)

OR
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OR
X+y=3

X=3-y (1)

2x* +4xy —y=15 )

Substitute (1) into (2):
2(3-y)* +4(B3-y)y-y=15

v’ x subject of the formula

v’ substitution

v’ standard form

2y? 12y +18—4y® 112y y_15=0 v factors
-2y’ -y+3=0 v’ y-values
2y* +y-3=0
(2y +3)y-1)=0 v’ x-values
3 (6)
=72 or ¥=1
9
X=—
2 or X=2
23 n 5300
(nz)wo 5)” v ) <)
(n*)* < @2s) v 125
n® <125 v 11
Maximum value of n is 11. (3)
OR OR
200 log n <300 log 5 v’ use of logs
n <1OEI ”
n<1118 ,n<1118
sn=11 v'11
(3)
OR OR
n200<5300 300
< JE v N<~/125
n=11 vn=11
3)

[22]
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QUESTION 3

3.1.1 X —5x—6=0
(x—6)(x+1)=0
x=06 or x=-1

OR/OF

x?—5x—6=0
L 3EJ(5) 4)(6)
20

[

x=06 or x=-1

3.1.2 (3x—1)x-4)=16

3x7 —-13x-12=0

MREE: V(=13)? —4(3)(-12)
2(3)

I::13::J§I§

OR/OF

3x°—13x-12=0

xT—-——x=4
3
, 13 13Y’ 13Y’
1'——x+(—— =4—(——]
3 6 L 6
( 13y 313
r—— | =—
6/ 36
1344313
_}_':
6
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3.1.3

0
—x(x—é'.)iz[] or —x(x—d]zﬂ
=0

0<x<4 or xe[0:4]

3.1.4

5% 1
5% +1
(5" +1)(5* -1) _
57 +1
5F-1=4
5* =5
x=1

=4

4

OR/OF

SEx_lz
5% +1
5% _1=45"+4
5% 457 -5=0
(5*—s)5* +1)=0
5"=5 or 5 #-1

=1

4
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3.2

OR

X =2 = 3 i

XAy =5=0 .o

Substitute (1) m (2):
(2-3y)" +4y(2-3y)-5=0
4-12y+9y” +8y-12y* -=5=0
~-3y*—4y-1=0
3y’ +4y+1=0

Gy+(y+1)=0

—101' =—1
J’S y=

x=3orx=35

Ay =5=0

Substitute (1) m (2):

.
x1+4{:—£]—5:0
33

3x" +8x—4x’ —15=0
—xt+8x-15=0

X' —8x+15=0
(x=35)x-3)=0

x=3 orx=>5

1
=—— or y=-1
Y 3 J

(1)
(2)

(1)
(2)
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—

3.3 ab = 24/1
be =342
ac =65
abbec.ac=2 \,ﬁ 6«,-'?.3 J2
(ﬂ'b{‘}z = 364/100
abec = \,E = 61E
OR/OF
64/5
ac=06+/5 a=—
e
— [5
be=3y2 b= 3v2
'
ab = -x-"ﬁ
— —
5 342 —
(of { 2).
c c
1810 = 24/10.¢2
3
e =9
c=3
Volume = abe = lx-"ﬁ.ﬁ = xﬁ = fh,-"ﬁ
QUESTION 4
411 | x(x-1)=0 VXx=0
x=0 or x=1 v x=1
(2)
412 | 2x* -4x-5=0
. v’ correct
wo (- 4)£(-4)” - 4(2)(-5) substitution
2(2) into correct
4 J56 formula
4
x=-0,87 or x=2,87 v'v answers
3)
OR/OF
12

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

v'completing
, 5 the square/
(x-1) =5 +1 voltooiing van
die vierkant
X=1==% !
2
7
Xx=1+_ [— v’ v answers
2 (3)
X=-0,87 or x=2,87
x 1
5X — 5—3
X=-3 v’ answer
2)
OR/OF
S () -
B 125 3 5 5
(1) =(1j v answer
5 5 2)
-Xx=3
X=-3
OR/OF
g L v'use of logs
125
X = log ( L j v
=log;| — answer
125 )
=-3
OR/OF
g 1
125
5%.125=1 /5
5*.5%=1
5X+3 — 50
X+3=0 v answer
X=-3 (2)
13
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414 | (x—3)2—x)>0
v'critical values
OR/IOF  —f——
2/ \3
v’ solves an
equality
2 <1 3 ‘/ answer
OR/OF 3)
(x—3)2—-x)>0
(x—3)x—2)<o0
\ / OR/IOF —+—+ vcritical values
’ \/ ’
v2<x
2<x<3 v x<3 “
421 | x=3 v answer
1)
4.2.2 _
X+1l=—-—+
X—3
(x+1)(x—3)=-4 Y (x+1x-3)=4
(X +1)(X - 3)+ 4=0 v'standard form
X2 —2x+1=0
2 v'factors
(X _1) =9 v answer
x=t @)
14
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4.3

\ 4

Speed/Spoed =y km/h

Study copy distributed by EduResource ZA | eduresourcza.com

v'time from A
Distance/Afstand = x km X
N toBis —
Time/Tyd= = y
y
A B
Speed/Spoed = Y. km/h
peediopoed = = v'time from B
Distance/Afstand = x km to Ais 2X
Time/Tyd = X = 2x 3y
3y 3y
2
OR/OF
S D T
X
Ato/na B y X ;
3y 2X
B A - P
to/na > X 3y
Average speed travelled/Gemiddelde spoed afgelé:
Total distance travelled/Totale afstand gereis ~ 2x v 2X
Total time taken/Totale tyd geneem X +Q v X, 2X
y 3y y 3y
2 6
~3x+2x \/g
X
6X3y il km/h
=X 5
o9X
6y (6)
=— km/h
5 [23]
15
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QUESTION 5

511 | x* —x=12

X' —x-12=0
(x—4)(x+3)=0
x=4 or x=-3

OF
x(x—-1)=12
4(3)=12
(—3)(—4) =12
Deur mspeksie
x=4 orx=-3

512 243x—-T7=0

=313 -4(2)(-T)
X = -
2(2)
—Eiw%
4
x=127 of x=-277

513 | 7x* +18x-9>0
(Tx=3)(x+3)>0

-1 | s \
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5.2 2x—-y=7

y=2x-7

Vervang y=2x—7 in x* +xy=21—y"
xP+x(2x-7)=21-(2x-7)

¥ +2x7 —Tx=21-4x" +28x—49
Tx* —35x+28=0

X' —5x+4=0

(x—4)(x-1)=0

x=4 of x=1

y=1 of y=-5
OR
2x—y=7

T+y
xX =
2
T+y . 2 >

Vervang x = Y in x +xy=21-y"
-r+ 1 2 -."+-|
{.' _]"} +{' .}J.}I:z]-_-}._l

2 2

2 - 2 .
49+14y+y LY+ _21-y?
4 2
49 +14y+y* +2(Ty + y?) = 84— 4)°
49+14y+y* +14y+2y* =84 —4y?
7y* +28y-35=0
¥y +4y-5=0
(y+5)(y-1)=0
y=-5 of y=1
x=1 x=4
5.3

(335 +43 | {35 -3 |
= é.”u'r(x.-ﬁ +3)(35-4/3)

5 F

=3/35-3

=1/32

=2
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QUESTION 6

5

611 | {2 =5yv—4
X7 —5x+4=0
(x—4)(x=1)=0
x=4 or x=1
6.12 | x(3—x)=—-3
3xr—x" =3

2 —3x-3=0
L 3EVE) - A0E3)
' 2(1)

x=379 or x=-0.79

OR
x(3—-x)=-3
3x—x' =-3

—x’ +3x+3=0
—3£B3)" -4(-1B)
2(=1)
—3%421
-2

x=379 or x=-0.79

X =
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613 [3_ . . oy2

33— "‘|l e i ‘
—ZIE—I+3ﬂO
272 4 x=350 i i
2x+3)(x-1=0 T +
3
X<—— or x>1 =3 1
2 2

OR

0<2x>+x-3
0<(2x+3)(x-1)

3
X<—— or x>1

6.2 y=3-2x
P EB-20)+xr=(3-2x)
432+ x=9-12x+447

37 —11x+6=0
(Bx—2)(x—3)=0

2
X=— or x=23
3
5
V== v=-3
2
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6.3

P-4 (x+2)x-2)

= : x+2
x—2 (x—2)

Therefore when x = 999 999 999 999 _ the value 1s
999 999 999 999 +2 =1 000 000 000 001.

OR
-4 (x+2)x-2)
-2 (x=2)
999 999 999 999 = 10 _ |
x+2=999 999 999 999 + 2
=107 +1

x+2

6.4

4
T +1 1 ) 1
7 =1+ 4::-15111-.::2—4::-[]
X X X
Cxt+1
4

can never be equal to -

OR

Which has no real solution since % =0 forall x € R—{0}
X
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QUESTION 7

711 | x(x-1)=30
X —x=30
xP—x—30=0
(x—6)(x+5)=0
x=06 or x=-5
OR
x(x—1)=30
X —x=30
xP—x-30=0
L —EDEVED? - 40)(=30)
2(1)
_1+4121
2
C1%11
T2
x=06 or x=-95
712 3x*—5x+1=0

a=3 b=-5¢=1
) +.,/25-4(3)(1)
2(3)

OR
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3x7 —5x+1=0

5 +413
I— =
6 6
5iw‘lﬁ
=
6
¥r=14 or x=02

7.13

_0x" +15x—4<0
Ox® —15x+4>0
(3x—4)(3x-1)>0

‘+Q —

o | dade

!
1
3

1 4
I{E or X >—

Answer can be given as:

OR
—0x? +15x—4<0
(=3x+4)3x-1)<0

1
X<— or x>—
3 3

22
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7.2

Substitute x=y +31in x" —xy—2y" —7:
+3 —p(r+3)-2y7=7=0

YV 4+6y+9-y'—3y-2y'-7=0

2y —3y-2=0

(2y+D(y-2)=0

X —x 43 -2(x"—6x+9)-7=0
0=2x"—15x+25
0=(2x-5)x-35)

7.3

lﬂlmvﬁ
10110 =10 /10
10410
- Jl{]ﬂﬂlmi_IDIME)
1{]10':'4
10°°(100-1)
10
99
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7.4

f 2 [ 2
(1 +4/22° } —+/8x°

— 14 2v2x2 + 2x% —J44/2x2

f f
=1+2v2x% +2x7 —2+/2x2

=1+ 2x°
OR
(1 +422°2 ]1 — «Jﬁ

2 2 o 2
=1++/8x" +2x — 8

{
=1+242x% +2x% —24/2x7

=1+2x°
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WEEK 5 -8 : TOPIC: EUCLIDEAN GEOMETRY

To deal with this topic teachers must ensure:

% Basic Euclidean Geometry of lines is revised involving fractions and surds.

7

% Basic triangle properties is revised
++ Basic terminology on Euclidean Geometry is understood .

The topic is in Paper 2
The topic is used again in Analytical Geometry
The topic accounts for 50+3 Marks in the examination at the end of the year

The following proofs of theorems are examinable (NB. know the proofs by heart)
v

v
v

v
v

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

The line drawn from the centre of the circle to the midpoint of the chord is perpendicular to 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;

NB : The theorems are applicable even in grade 12.
The theorems are part of Theory allocated in Paper 2

25
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SOLUTIONS

GRADE 11: REASONS WORKSHEET

1. Complete the statement so that it is TRUE:
The line drawn from the centre of the circle to the midpoint of the chord is

Perpendicular to the chord

2. In the diagram, O is the centre of the circle with AB || CD and OH L AB,
AB=24cm,CD =10cmand OD =13 cm.

Give reasons for the statements below:

STATEMENT REASON
2.1 (‘;l — 90° corresp.angles,CD || AB
22 AH=12 line from centre L to chord
23 OB=13 radii of the same circle

Study copy distributed by EduResource ZA | eduresourcza.com
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3. Complete the statement so that it is TRUE

The angle which an arc subtends at the centre of a circle is twice the angle it subtends at the
circumference of the circle.

4. In the diagram alongside, RT || SP, SQ = SP and TP is a tangent to the circle at P. PSR = x.
P,Q,R and S are points on the circumference of the circle.

Give reasons for the statements below:

STATEMENT REASON
410, =5, alt angles,RQ || PS
4.2 QZ — |52 angles opp equal sides
43 R+P,=180° opp angles of a cyc quad
4.4 @1 — X ext angle of a cyc quad

5. Complete the following so that the statements are TRUE:

5.1 The angle between a chord and a tangent at a point of contact is equal to the angle in the

alternate segment

5.2 The opposite angles of a cyclic quadrilateral are supplementary.

27
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6. In the diagram below circle ABCD is given. CE is a tangent to circle ABCD at C.
BD is the diameter to circle ABCD.

Give reasons for the statements below:

STATEMENT REASONS
6.1 A=D angles in the same seg
6.2 C,=D tan chord theorem
6.3 C,=B, angles in the same seg
6.4 (f2 + (53 —90° angle in semi-circle

OR Diameter subtend right angle

OR anglein the% ®
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7. In the diagram below, PT is a diameter of the circle with centre O and TPR=30°. VSisa tangent

to the circle at T and meets OR produced at S.

P
30
O 2
1
R
3
3|2
v T S
Give reasons for the statements below:
STATEMENT REASON
71 P=R, angle opp equal sides
7.2 -fz - |:§2 angle opp equal sides
7.3 T,+T,=90° |tanlrad
OR
tanL diameter
74 T,=P tan chord theorem
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8. In the diagram, O is the centre of the circle. A, B, C and D are points on the circumference
of the circle. Diameter BD bisects chord AC at E. Chords AB, CD and AD are drawn.

C=43°

Give reasons for the statements below

STATEMENTS REASONS
81 DELAC line from centre to midpt of chord
82 B=43° angles in the same seg

9. In the diagram, O is the centre of the circle. A, B, C and D are points on the circumference
of the circle and CB is the diameter of the circle. Chord CA intersect radius OD at E.

AB is drawn. CD | | OA and Az =X.

Give reasons for the statements below

STATEMENTS REASONS
9.1 C,=x alt angles, CD|| A0
9.2 C,=x angle opp equal sides

30
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10. In the diagram, BC is a diameter of the circle. The tangent at point D on the circle meets
CB produced at A. CD is produced to E such that EA 1 AC. Let C=x

Give reasons for the statements below

STATEMENTS

REASONS

10.1 D, =90°

angle in semi-circle

OR Diameter subtend right angle

OR angle in the% ®

10.2 ABDE is a cyclic quadrilateral | Ext angle = to inter opp angle

OR

converse ext angle of a cyc quad

tan chord theorem

Study copy distributed by EduResource ZA | eduresourcza.com
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11. In the diagram O is the centre of the circle and BO and OD are drawn. Chords CB and DE
are produced to meet in A. Chords BE and CD are drawn. BCD = x.

C

Give reasons for the statements below:

STATEMENTS REASONS
11.1 E,=x ext angle of a cyc quad
11.2 0,=2x angle at centre = 2 x angle at circumference.

32
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EXERSICE 2

QUESTION 1
E
/ \
A ml B
c X
(0]
11 OF = x +8
OF = OB

AC = CB = 12cm line from centre perp to chord
OB? = 0C? + CB?
(x +8)% = x2 + 122
x2 + 16x + 64 = x? + 144
16x = 80

x=5
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C

1.2

Construct: Centre O and the radius and the line drawn form the
centre perpendicular to chord AB

LetOD = x
AD = DB = 150mm
(0B)? = (0D)? + (DB)?
(x + 50)%? = x% + 1507
x% 4+ 100x + 2500 = x2 + 22500
100x = 20000
x = 200

~ radisus = 250mm
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QUESTION 2

O is the centre of the circle.. KOM bisects chord LN and MNO = 26°. Kand P are points on the

circle with NKP =32°. OP is drawn.

2.1.1 0, = 2K, angle at centre is 2 angle at circum.
0, = 64°

212 M, = 90° line drawn from centre to midpoint of chord is perp to chord
~ 03 = 64° sum of angle of A
~ 0; = 52° angles on the straight line

2.2 P =K, + K, = 64° angle opp. Equal sides

o El = EZ = 320
~KN bisects OKP.

Study copy distributed by EduResource ZA | eduresourcza.com
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QUESTION 3

<2

311 MOS = 2T = 62° angle at centre is twice angle at circum.
3.1.2 L=T=31° Equal chords equal angles
3.2 0 is the midpoint of LM

» OL = OM
ON =ZPM  Midpoint theorem
But PM = MS

~ ON = %MS
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QUESTION 4

4.1 In the figure , O is the centre of the circle. A,B,C D and E lie on the circle such
that chord AB and chord DC are equal in length and AEB = 39°

411 0, = 78° angle at centre = 2 angle at circum.
412 0, = 78° equal chords , equal angles
4.2

| angle at centre = 2 x £ at circumference/
x —8°+180°= 2(2x—-40°) |
| middelpuntshoek = 2x omtrekshoek
4x-80°=172°+x
3x = 252°

x=84°
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4.3

line fr
AB— BC < 4x {me omcentre |_to chord/ }

lynvanmiddelpunt 1. aankoord
OA” =(4x)* +(2x)* [Pythagoras]
OA =+/16x? +4x’
- 20x?
=25 x
OD=0A=2v5x [radii)
BD=2/5x —2x
=2x(+/5-1)
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QUESTION 5

5.1.1 "on ext Zof cyclicquad/
Q=8,=48°
buite £ van 'n koodervierhoek
Q,=Q,=24° [QS bisects/ halveer PON]
512 R= Q] = 24° |_f_” in the same segment/ in dieselfde Segmem‘]
513 l"::“l:I =Q=48° [corresp/ ooreenkomst £*, PQ|| SR]
OR/OF
S, = Q, = 24° [alt £*/ ooreenkomst £*, PQ|| SR]
M, = 48° [ext £ of A/ buite £ van Al
5.2 S

M, =S, =48°
~.STisatangenttocircleMNS.[converse tan—chord theorem]
. ST is 'n raaklyn aan MNS |omgekrd raaklyn-koord st.)
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QUESTION 6

6.1 T,=x [tan—chord theorem / raaklyn-koord st]
nl oy [ £ atcentre= 2x / atcircumference/
middelpuntshoek = 2 keer omtrekshoek
P, =90°—x [tan L diameter/ raaklyn L middellyn]
ﬁz =90°— x[f' opp.=sides / £° teeoor gelyke aye]
SR =R,
PR bisccts/ halveer ORN
6.2

PAT =90° + x
teenoorst. hoeke van koordevierhoek

opp £ 's of cyclicquad/ }
§2 =90° [Linefromecentre L tochord / Iyn van mdpt | aan ko,
ROS=90° +x [ext Zof A/ buite £ van A

.. ROS =PAT
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QUESTION 7

In the diagram , O is the centre of circle ABD. F is a point on chord AB such that DOFL AB

.AB=FD =8cmand OF =xcm

l_"n

D

AF — FB = dem [line from centre | tochord/
lyn van mdpt | aan koord
OD =OB= 8—x(radii)
OB* =OF? + FB* ( Pythagoras )
(8—x) =x"+47
64—16x+x" =x* +4*
48=16x
x=3
length of/ lengte vanradius =8—x
=8-5

=3 units / eenh
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QUESTION 8

M is the centre of the circle SVQR having equal chords SV and QR. RP and QP are
tangents to the circle at R and Q respectively such that RPQ = 70°

A
] 2
M 1 \\
g
: 2 «..\nr\-"- l ‘2 g 7(’/3 /
2 ;
8.1 Q g = }%2 [ tangents from common point/ vk In e van selfde punt
Q, + R, +70° =180° [sum £A]
2R, =110°
R, =55°
8.2 Ql + Ql =90° [tan/rkl 1 rad]
0, =35°
OR/OF

Rl - }:Ez =090°  [tan/rki L rad]
R, =35°
0, = R, =—35° [OR = 0Q]

8.3 M, + R, + Q, = 180° sum of angles of triangle
M, = 180° — 70° = 110°

~ M, = 110° equal chords equal angles

42
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QUESTION 9

9.1

tf?l =2x [« at centre =2 times ~ at circumference/]
[ midpts == 2 x omitreks =]
~BC||OD [corresponding . are equal/ooreenk. - is gelyk

OR/OF

Jél =I;'3 =x [BD bisect’halveer ~ ABC]
fll =X [angle opp = sides/ Ze fo gelyke sye]

.f}]_ = Bz =X
~Bc|loD [altemate angles are equal/verw e gelyk]

OR/OF

Jél = ﬁ'g = x [BD bisect/halveer £ AJ%C]

ABC=12x

ffll =2x [angle at centre = 2 times angle at circumference ]
[ midpts == 2 % omtreks =]

C}E =180° — 2x [ on a straight line/ < op reguit [yn ]

O, + ABC =180° — 2x+ 2x =180°

~BC||OD [ co-int angles are suppl/ko-binne -~ is suppl]
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9.2

ODC =90° [tan/rkl L rad ]
C =90° [co —int | ko-binne 's DD”BC]

OR/OF

D, =x

-

D, =90° —x [tan/rkl L rad ]
C =180° —(9D° - X )—x [int £'s of /vanA]

=90°

OR/OF

EDC =90° [tan/rkl L rad ]
C =90° [corresp. | ooreenk./'s OD|BC]

QUESTION 10

A Q
e b
: N
/ ‘u’;) ¢ e oo
/ Yo N P B g
o \ \ \ 17
// \ \ ‘.‘\ ///,’2 ‘,\
”/ \ ‘.“ ”’/// > ///,/
| \\ S 4 Z;‘// _XT
‘ \( \ '/‘VI4/’// \
| \\ /Z//. i P 3 ‘\‘
\ Nl AN
‘\\ \ "l_/ \_\ : \2\‘\
- - D R c
10.1 P, =x  [tan—ch th/ rki-kdst]
C, =x [alt/verw. 2" AD || BC ]
E=x [ﬁs in the samesegment/dieselfde SE‘_ngHI]
P, =x [vert opp/ reg oorst]
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10.2

DCB =x+y
Eﬁ‘A=lﬁ1 =x+y [corresp/ooreenk. £° = (AD || BC |

. EPA=x+y [zis i the same segment/dieselfde Segmenr]

10.3

ﬁz =y [tanfromacommompoint/ rklyne v dieselfde pt]
DI:"Tzﬁl' + R + Pg
=x+y+(x+y)
=2x+2y
C=x+y
DPT +C=180° [opp £ of a cyelic quad/ teenoorst. £° van kvhk]
2x+2y+x+y=180°
3x+3y=180°
Sx+y=60°

45
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WEEK 9 - 10: TOPICTRIGONOMETRY

Deal with this topic teachers must ensure:

¢+ Fundamental identities are mastered and used correctly involving fractions and surds.
¢+ Learners understand that the reduction formulae and identities can be used in trigonometric

equations

The topic of Trigonometry is in Paper 2
It accounts for 5043 in the Paper

ACTIVITIES/WORKSHEETS/EXAM TYPE QUESTIONS

1 4 1 _ 2
1—cos (180°—x) 1—sin (90°—x) sinZx

1 1
1 — cos (180° — x) * 1 —sin (90° — x)

LHS =

1 1
= +
1+ cosx 1-—cosx

_1—cosx+1+cosx

1 — cos?x
2
sin2x

= RHS

46
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2.1 1—cosf8 =0

cosf =1

Ref angle = 0°

0 =0°+k.360°k € Z
8 = {—360° 0° 360°}

sind =0

0 = {—360° —180°; 0° 180°; 360°}

~ 8 = {—360° —180° 0° 180°; 360°}

2.2 sinf cost

sin@

1—cos@ sin@ sind

LHS =

1—c059_sin9

_sin*6 — cosf(1 — cosh)

(1 — cosB)(sinB)

3 sin%0 — cos6 + cos?6

1 — cos@

(1 — cosB)(sinB)

1

sin6

= RHS

- (1 — cosB)(sinB)

QUESTION 3

sin 191°
= sin(180° + 11°)

= —sinl1°
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QUESTION 4

41 €0528°

adj side =v1 — a?

Vi-a?
1

cos 28° =1 —a?

c0s28° =

QUESTION 5
51 In the diagram, P(-5; 12) and T lies on the positive x-axis. POT =6
+y
P(-5; 12)
é—-
N
0 T
5.1. 12 2
tand=—— or — l;
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5.2 (OP)" = 5"+ (—12)
OP =13
5
cosfd =—
5.3 . b
sm(f +90%) =—
0.5
cos@=—
5
-5 _ b
13 65
5
b=——
2
QUESTION 6
6.1 ran B + cos 6 _ 1
an sin@—1  cosH
LHS = tan @ + cos 6
- tan sinfg —1
_ sin@ cosf

" cosH + sind — 1

_sinf(sind — 1) + (cosB)(cos0)
- (cosB)(sinf — 1)

B sin?6 — sinf + cos?6
(cosB)(sinf — 1)

B 1—sin
~ (cosB)(sinf — 1)

_ —(sind—-1)
~ (cosB)(sinf — 1)

1
cosf

= RHS

49
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6.2 tan @ cos 0 sin 6
= sin® 0 + cos? 0
1 — cos?0
LHS = tan @ cos 0 sin 6
1 -—cos2%0
_tan O cosOsinf
B sin?0
i(l)rslg .cos@
~ sind
=1
RHS = sin® 0 + cos? 8
=1
6.3 sin @ 4 1 _ 1
1+4+cos® tan6 tan6 cos6
LHS — sin@ N 1
" 1+4+cos6 tanb
sin 0 1
= +—
14 cos@ sinf
cos0
sin@ cos0

= +
1+ cosB sin@

3 sin%0 + cosO + cos?6
"~ (1 + cos6)(sinB)

_ 1+ cos6
"~ (1 + cos6)(sinB)

RHS = ———
tan 0 cos 0

_ 1
~ sin6

——.cos0
cos@

1

sin@

= LHS
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6.4

_ 1—siné
" 1+sin6

2

1
LHS = (— — tan 9)
cos 0

—( ! 2 1 tand +t 29)
~ \cos?6 coso " an

1 1 sinf sin®6

= -~ —t
cos?0 cosf cosO cos?8

_ 1-2sinf + sin%6
B cos?0
_ (1 —sin6)(1 — sind)
B 1 — sin26
_ (1 —sin6)(1 — sind)

(1 —sinf)(1 + sinb)

_ 1 — sinf
"1+ sind

= RHS

6.5

sin@ — sin 6 cos 0
cos 6 — (1 —sin?0)

=tan6

sin@ —sin0O cos 0O

LHS =
cos 0 — (1 —sin?6)

_ sinB(1 — cosb)
" cosB — cos?8

_ sinf(1 — cos0)
~ cosO(1 — cosh)

sin@

cosf

= tan@

= RHS

51
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6.6 sinx.cosx 1 .
=—tanx
1+ cos?x —sin%2x 2
Sinx.cosx
LHS = -
1+ cos?x — sin?x
_ Sinx.cosx
" sin?x + cos?x + cos?x — sin®x
_ sinx.cosx
"~ 2cos?x
_ sinx
" 2cosx
L t
= —tanx
2
= RHS
6.7 (sinP + cos P)? + (sin P — cos P)? = 2
LHS = (sin P + cos P)? + (sin P — cos P)?
= sin?P + 2sinPcosP + cos?P + sin?*P — 2cosPsinP + cos?P
=1+1
=2
= RHS
6.8 cos?x (2 + tan®x) = 2

LHS = cos? x (2 + 2 tan® x)
= 2c0s?x + 2cos?*xtan’®x

sin®x

= 2cos?x + 2cos?x. >
cos?x

= 2cos?x + 2sin®x
= 2(cos?x + sin®x)
= 2(1)
=2

= RHS

52

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

6.9

2tanA — 2sinAcos A

= A
2sin? A tan

2tan A — 2sinAcos A
2sin%A

LHS =

_ 2tanA  2sinAcosA
~ 2sin?A 2sin24

sind
CosA CosA
"~ sin?A  sinA

_ 1 cosA
" cosAsinA  sinA

1 — cos?A

cosAsinA

sin’A
cosAsinA

sind

cosA

= tand

= RHS

6.10

cos x (tanx — sinx) 1

sin3 x 1+ cosx

cos x (tanx — sinx)
LHS =

sin3x

cosx.tanx — cosx.sinx

sin3x

sinx ,
COSX.—— — CO0SX.Sinx
COSX

sin3x

Sinx — cosx. sinx

sin3x

_ sinx(1 — cosx)

sin3x

1 — cosx
sin?x
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6.11

1 — cosx

1 — cos?x

_ 1 — cosx
(14 cosx)(1 — cosx)

1

"1+ cosx

= RHS

6.12

1

cos X

—cosx =tanxsinx

LHS =

— CO0S X
cos x

1 — cos?x

coSsx

sin®x

coSsx

= tanxsinx

= RHS

6.13

1

sina

(sinatana + cosa) =

tana

1
LHS =
ta

(sinatana + cos a)
na

cosa

= sina +
tana

, cos’a
= sina +

sina

sin’a + cos’a

sina

1

sina

= RHS

COS X 1
) —

cosx (tanx + =—
sinx

sinx

54

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

cosXx

LHS = cos x (tanx +

)

sinx

sSinx cosx

= cosx( + —
cosx  sinx

_ cos*x
= Sinx + —
sinx

sin®x + cos*x

sinx

1

sinx

RHS

6.14

cos?x..sinx ,
——————=1+sinx
sinx — sin®x

cos? x.sinx
sinx — sin? x

cos?x. sinx

- sinx(1 — sinx)

cos?x

1—sinx
1 — sin®x
1 — sinx

(1 —sinx)(1 + sinx)
1 —sinx

=1+ sinx

= RHS

6.15

cos* —sin*x
= CoS X
(cosx —sinx)(1 + tanx)

cos* —sin* x
(cosx —sinx)(1 + tanx)

LHS =

(cos?x — sin?x)(cos?x + sin’x
~ (cosx —sinx)(1+ tanx)

_ (cosx — sinx)(cosx + sinx)(1)
~ (cosx —sinx)(1+ tanx)

Study copy distributed by EduResource ZA | eduresourcza.com

55


https://eduresourcza.com

cosx + sinx
1+ tanx

cosx + sinx

sinx
1 -
T coSX

cosx + sinx

cosx + sinx
coSsx

= COSx

= RHS

6.16

os 6 1 1
)_

= +
sin@ cos0

c
in6(1+tanb 0 (1
sin@ (1 +tan @) + cos 6 ( +sin0

cos 0
sin 9)

LHS =sinf (1+tanf) +cos0 (1 +

cos?6
sin@

) __sinf
= sinf + sin8.—— + cosO +
cosf

sin?6 cos?6
+ cosf +

= sinf@ + -
cosf sinf

sin?6cosB + sin30 + cos?Osinb + cos36

cosfsind

_ sin?6(cos6 + sinf) + cos*(sind + cosh)

cosfsind

_ (sin*8 + cos?0)(cosH + sinh)
B cosfsinb

_ (1)(cosb + sinb)
- cosfsind

cosf sin@

= +
cosfsin@ cosBsind

1 1

sin@ cosf

= RHS

56
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6.17

sinx COS X 1

+ — = —
1+ cosx sinx sinx

sinx CcoS X
RHS =

+ —
1+ cosx sinx

sin®x + cosx + cos’x
(1 + cosx)(sinx)

1+ cosx
(1 + cosx)(sinx)

1

" sinx

= RHS

QUESTION 7
A
¥
P(x ; 24)
T
25
P
&
O R
711 RN
xF+(24)% =257
x> =49
x=-7
7.1.2() 24
sin ff 75
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7.1.2(b)

cos(180°— )

7.1.2(c)

7.1.3
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7.2

2

P
ST

sinx.cosx.(l1+———)

Cos™ X

3

SN x

cOs X

il . il
5 COS™ X481 X, COSX
2smx.cosx.( X

7 1
cos™ X S X
5 1
2cos” x(——)
Cos X
2

OR/OF

. sin” x
sin x.cos x.(1+———)
s X

sin X

cOs X

. 2
_ ST X, COsX
2eamx.cosx.(l+ ) % —
cos™ X  smX

. .
» . sinT X
2cos” x(1+———)
cos”™ x
] . 7
2(cos” x+sm” x)

-

7.3

1—cos A
4(—s1nA)
sin”A

— 4s1nA

= ——sinA
4
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QUESTION 8

17
P(—8 ;1)

HV

8.1.1

X2 +y? =72
(-8 + () =17*
11 =225

8.1.2(a)

8.1.2(b)

17 15
17 17

32

17
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8.2.1

4

tanl7°=—
\.'Il &

8.2.2

| sin107°
=sin(90° + 17°)
=cosl7°
=1-a?

OR/OF

sin107°
=sin(180°-73°)
=sin73°

=~,nf']—a2

8.2.3

cos?253°+sin? 557°
= (—c0s 73)” + (- sin17°)*
=(-a )’ +(-a )’

=2a’
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8.3

OR

LHS =

_ -1
tan’ x.cos’ x
~1

sin® x

~—xcos” X
cos® x

-1
sin’ x

3 -1
1—cos” x

1

cos’ x—1

1
h (cosx +1)(cosx —1)
=LHS

- (cosx +1)(cosx—1)

1

cos® x—1

sin’x cos’x
=
cos’ x 1
-1

tan® x.cos’ x

OR
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—cos? x
2 2
sin” x.cos” x

-1
sin® x
1

LHS =———

cos® x—1
-
—sint x

RHS = LHS

RHS =
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C. TERM 2

WEEK

TOPIC

SUBTOPIC

Trig equations
and general
solutions

4. Determine the general solutions of trigonometric equations. Also, determine solutions in
specific intervals

Quadrilaterals.

Analytical
Geometry

Teach past grade content on Quadrilaterals
Parallelogram,square,rectangle etc.

Revise
1. distance between the two points;
2. gradient of the line segment connecting the two points (and from that identify parallel and
perpendicular lines); and
3. Coordinates of the mid-point of the line segment joining the two points.
Derive and apply:
1. the equation of a line through two given points

Derive and apply:

2.the equation of a line through one point and parallel or

perpendicular to a given line; and

3.The inclination () of a line, where m = tan@ is the gradient of the line (0" < 6 < 180")
Applications in complex diagrams.

11-21

Number
Patterns

e Revise linear number patterns.
e Investigate number patterns leading
to those where there is a constant second
difference between consecutive terms, and
the general term is therefore quadratic.

e Investigate number patterns leading
to those where there is a constant second

difference between consecutive terms, and
the general term is therefore quadratic

22-29

10

Functions and
Graphs

1.Revise the effect of the parameters a and g and investigate the effect of p on the graphs of the
functions defined by: y = f(x) = a(x + p)* + q

1.1 y=f(x)=$+q

1.2. y=f(x)=ab**? +qwhereb>0,b+#1

2. Investigate numerically the average gradient between two points on a curve and develop an
intuitive understanding of the concept of the gradient of a curve at a point.

NB: Apply nature of roots with Functions

Point by point plotting of basic graphs defined by y = sinf ,y = cos@ and y = tané for 6 €
[-360%;360° ]

4.Investigate the effect of the parameter k on the graphs of the functions defined by y = sin(kx) ,

y = cos (kx) and y = tan(kx)

5. Investigate the effect of the parameter p on the graphs of the functions defined by
y =sin(x +p),
y =cos (x +p) andy = tan(x + p)

6. Draw sketch graphs defined by:

y =asin k(x +p),

y =acos k(x + p) and

y = a tan k(x + p) at most two parameters at a time.

30-48
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WEEK 1 - TOPIC:TRIGONOMETRY

To deal with this topic teachers must ensure:

<+ Basic fundamental identities

«» Basic reduction formula

7

% Basic definitions of trigonometric ratios
¢+ All concepts covered in grade 10 trigonometry.
- Trigonometric ratios.
- Special angles.
«» All concepts covered in grade 11 (term 1) trigonometry.

- Trigonometric Identities & Reduction formulae.

Techers must know the Common misconceptions:

» Some learners might struggle when proving certain identities. Give them extra time and
guide them to a full understanding of what they are doing.

» Some learners may have issues understanding the identities. Guide them to a full
understanding of what they are doing and give them extra time to learners that need it.

» Some learners may have issues understanding negative angles. Guide them to a full
understanding of what they are doing and give them extra time to learners that need it.

» Some learners may have issues understanding with tan x, sin x and cos x in the same

equation. Guide them to a full understanding of what they need to accomplish.
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SOLUTIONS TO LEARNERS’ ACTIVITY

y— (180" —45°) + k- 180"
.y=135"4+k-180°, ke Z
y =135 + k- 180" where k € Z.

QUESTION | ANSWERS Marks
1. tans =3 v Equation
2 v General solutions
g = 60° + k. 180°
(2)
x =120°+ k.360%k € Z
2.1 sinx(tanx +1) =0 v Factors
v Value sin x
sinx =0 or tanx =-1 v Value tan x
. . . . v 0°+K.180°
x=0°+k.180%k€Z or x =—-45°+k.180%k € Z v -45° + K.180° :
k€eZ
(5)
2.2
3sinx — 3 + 2(1 — sin?x) = 0 v 1 — sinZx =
2
o einZa coS“x
3sinx —3+ 2 —2sin“x=0 v expansion
. . v factors
2sin?x — 3sinx +1 =0 ,
StX T osinx v both values of sin
(2sinx — 1)(sinx —1) =0 X
¥ 90" 4 k3607
sinx =% or sinx=1 v “ﬂ: ! k.360° )
2 ¥ S0P+ E360°: ke
x =30°+k.360° or x=150°+k.360° or x=
90°+ k.360°% k € Z
(7)
3. sin
v tany = sny
siny cosy
cosy —1 v Referent <
- tany — —1 v Reduction
tany ) formulae.
= v 0 0.
vt £ — tan1(1) 135 %+ K.180°;
— 45° k€Z

(4)
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4, x—20°=2x+10°+k.180%k € Z v Equation
4 General solutions
—x = 30°+ k.180°
x =-30°+k.180%k € Z @)
5. 3(sin?x + cos?x) — 5sinxcosx — 5cos?x = 0 v sin®x + cos?x =
1
3sin?x — 5sinx.cosx — 2cos’x = 0 v expansion
v factorization
(3sinx + cosx)(sinx — 2cosx) = 0 v both equations
. . v Icos
3sinx = —cosx or sinx = 2cosx v Referent <
3sinx __ —cosx sinx __ 2cosx v REdUCtion
3cosx  cosx r cosx  cosx formulae
o v General solutions
tanx = 5 or tanx =2 (8)
x =180°—18,43°+ k.180° or x =63,43°+
k.180°%k € Z
x =161,57°+k.180% k € Z
6.1 2c0s X +6=3tan x +6
2cosx=3tanx v expansion
3smx )
2cosx = v smx
cosx tanx =
2cos’ x=3sinx cosx
S, v multiplying by cos &
2(l-sm” x)=3smux 2 LT
o _ v cos“x=1-sm" x
2-2sm” x=3smux
2sin® x +3sinx—2=0
s . v’ factors
2sin” x+3smx—2=0
(2snx—D)(sinx+2)=0 ¥ both values of sin x
R S o ¥ no solution
sSin x 75 or sinx=-2 (no solution) v 30°+ £.360°
v 150°+k360°: keZ
x=30°+k360° or x=150°+k360°:ke”Z
)
6.2 3y =30°+£360° or 3y =150°+£k360° v y=6°+k.72°
¥=10°+k120° or y=50°+£k.120° v y=30°+/.72°
2 p=100°+10° or  y=100°+50° v 1500 .
J J 30° Vv o
J’:]ODO or },21500 1.0 174
4)
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WEEK 2 -4 ANALYTICAL GEOMETRY

OVERVIEW:
Paper 2
This chapter should take about 3 weeks.

+ Revision: 3.
+ The equation of a straight line (perpendicular and parallel lines): 6 lessons.

+ The inclination of a line:.

These topics deals with where things are in space and comparing them in term position. As example of
where analytical geometry is used in real life is in the technology of GPS (Global Positioning System)
or GNSS (global Navigation Satellite System).

Common misconceptions:

Calculator work for finding an angle or the ratio involving tan.
Learners get confuse when alternative words are used in description.
Learner find it difficult to select the correct method to match the information given.

Positive and negative gradients resulting in an angle < or > 90°

o~ w e

Make sure learners know when to subtract from 180° or what it means when they get a negative

angle on the calculator.

68
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Teacher must guide learners taking into consideration the following learners” hints
HINTS

1. Mathematical language and terminology must be learnt in more detail.

2. Learners must learn which formula is to be used to prove the most basic aspects of Analytical Geometry.
- Select the correct formula from the data sheet

- Label the ordered pairs using the correct two points, eg A and C.

eg. Learners should then follow the method laid out below: Bisect is 2 mid-points

Perpendicular is the product of 2 gradients =- 1

- Substitute correctly and accurately into your chosen formula

- Perform the arithmetic, preferably without a calculator

w

Often Analytical Geometry questions follow on, (scaffolding). Look out for that, as you might have already proven
an aspect above, that you will require for the next sub-question.

4. Use the diagram more effectively.

e.g. Highlight the sides you are going to use for proving perpendicular, so you can see clearly

which points you are going to use for the substitution.

5. You must answer the question, and remember to conclude, exactly what you were asked to show / prove /
conclude. Use wording to do this.

6. Learners need to know the 2 forms of the equations of a circle, by alluding to several different types of
examples and exercises. Furthermore, this formula needs to be shown to the candidates by training them
to use the Data Sheets. Completing the square in terms of x and y need to be emphasized.

7. Where questions required learners to prove or show a certain expected response, you must convince the
marker of their proof.

8. Such questions often require more calculations than those expecting mere calculations, to be given at the
end.

9. Learners need to remember that the product of gradients equals -1, is accepted to prove L If asked to
prove L, every effort must be made to show that this product = -1. Repetition of exam type questions
such as this must be practiced with learners.

10. With regards to determining the equation of a line, educators must cover all aspects of the equation of a
line including those passing through the origin, as well as the equations of horizontal and vertical lines in
their teaching.

11. Practice exercises are often required to teach the above points.

12. Grade 11 work must NOT be ignored. Circle center (0; 0) was no problem in Grade 11, but can

be completely forgotten in Grade 12.

69
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SOLUTIONS TO LEARNERS’ ACTIVITY

QUESTION | ANSWERS MARKS
1. 3 N v" Formula
d= \/(mz —21)" + (¥ —wm) v substitution
v length of AB
d=\/(2-(3)"+ (7-5) °
|
al V [5]?']4— {2]2.
a
V 29 (3)
2. M. (Fat¥z yitys v' Formula
MN( 2 ' 2 ) v substitution
v" midpoint of MN
2—4 3-1
M (577)
-2 2
My ( 2’ 2)
MMN(_1P 1)
(3)
3 myy = 222 v" Formula
X17%2 v’ substitution
—1-3 v' Gradient MN
MMN = 745
-4
myn = =, (3)
myn =3
4.1 myp = 224 v Formula gradient AB
XB=XA v substitution
0_3 -3 1 V' gradient
mAB=C D6 2 v equation of line
y-y1=m(x-x1) using (x1;y1) = (5;0)
1
-0=—-=(x-5
y 2( )
y——1x+5
2 2
(5)
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4.2 y - y1=m(x-x1) using (X1;y1) = (2 ;- 3) Formula gradient
1 o 1
and m= 3 substitution of m = > (parallel
lines have equal gradients)
1
y+3= _E(X_Z) Substitution of point
equation of line
y= 1 Xx—1+3
2
(4)
1
=—=X-2
y 2
4.3 y-y1=m(x-x1) using (x; y1) = (0;0) v" Formula gradient
. v perpendicular line
-3 X2=—1 then m=2 gradients:
ml X mz - _1
y-0=2(x - 0)
v" substitution of
y = 2X m=2
v' Substitution of point
v’ equation of line
®)
5 tand=m,, v" Formula gradient
v' Substitution
— ‘/ _
tan 0 = .= ¥, tan-1
Xo— Xu
tand = —;1];_:1) = %
®3)
0 =531°
6.1 — v" Formula gradient
Meq Yo~ Y v’ Substitution
Xo ™ Xe v Gradient
1 (-2) (3)
My =——~=3
P 1-0
6.2 1 x_2 Gradient of the equation
QR: Y =—=X—
Y 3 Mg X M =—1
(perpendicular lines)
1 v' Answer.
. m =+
OR 3
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1
Mp o X Mgg =3><—§

——1

~PQLOQR . POR=90°

(3)

6.3 9o ) v Intersection of
TRXTeE XA sides(equation)
v Findy
5 v" Find x
3
X=6
y=-4
(4)
~R(6;-4)
6.4 v" Formula
v substitution
f : : v" length of PR
dpp= V{II -~} +{m-n)
PR =/(1-6) + (1 (-4))’
= /50 =512
(3)
6.5 v" Formula gradient
v' perpendicular line
m of PR=-1 gradients:

-.mof tangent = 1

Equation of tangent:

y—y1=(X—X1)
y-1=x-1

LY =X

substitution of M =1

Substitution of point

equation of line

(5)
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6.6

tan PNT =m,, = -1

-~ PNT =135°

tan PMT =m,, =3

. PMT =71,57°
P =63,43°

.0 =2657°

[ext £ of A]

[sum of Zs in A]

ANENENENENEN

gradient mPR
tan-1

gradient mPQ

tan-1

Ext £ of A for (P)
sum of Zsin A for©

(6)

Study copy distributed by EduResource ZA | eduresourcza.com

73



https://eduresourcza.com

WEEK 5 - 6: TOPIC: NUMBER PATTERNS

Overview:

Paper 1
This chapter should take about 2 weeks.

Revise linear number patterns: 3 lessons.

4+ Investigate number patterns leading to those where there is a constant second difference

between consecutive terms, and the general term is therefore quadratic: 4 lessons

Common misconceptions:

% Some learners find the topic of numbers patterns, with a constant second difference, difficult.
Give learners more time on practical work to develop a better understanding of the concepts
discussed. The strategy should be on:

e Identifying the pattern.

e Using diagram to calculate first and second differences.

¢ Extending the sequence with a few terms and describing in algebraically.

¢ Finding any term in the sequence or finding the positioning of a term in the sequence.

e Learners must able to display a true understanding of linear and quadratic number
patterns.

e Make sure learners know how to differentiate between the value of the term (T,) and

the positioning (n) of a term.

Teacher must quide learners taking into consideration the following learners” hints

» Since some of the contexts covered in this unit may be unfamiliar to all or some of
learners, be sure to explain the contexts clearly, and to explain the meaning of all
new terms and concepts clearly.

» Spend more time on explaining and teaching the concepts to the weaker learners,

while the others can be provided with additional exercises.

74
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SOLUTIONS TO LEARNERS’ ACTIVITY

QUESTION ANSWERS MARKS
—16 — 13
—3
T, =10+ 3n
T, — 10+ 3n
. Ty — 10 + 3(10)
— 40
. Tys = 10 + 3(15)
— 55
. Tap — 10 + 3(30)
— 100
1.2
d=T—-T; v" Substitute
= —15—(—10) v d
= —5 v Tn
.T,=—-5—"5n v Tu
T, = —5—5n Tis
Ty =—5— 5(10)
— 55
. Tis — —5 — 5(15) Tao
— —80
- Ty = —5 —5(30)
— —155
4)
2.1
‘/ 1St
-21\ ;;. . :?, . -11 v ond
N/ . - v Answer
-1; -3; /5
., / -,
2 2
The 2 differences are equal. ©)
2.2 2a=-2 v" Substitute
a=-1 v a
3a+b=-1 v" Substitute
3(-1) + b= -1 v b
b=-1+3 v" Substitute
bh=2 v c
a+h+c=-2 v' substitute
-)+2+c=-2 v T,
c=-2+1-2
Cc=-3
2Te=-M2+2n—-3 (8)
75
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3.1

1# differences: —5:-4:-3:-2: ..

v o1t
2 differences: +1:+1:+41: ... v’ ond
v" Answer
Second differences are equal then the sequence is a
guadratic sequence.
substitute a, b and c into the general term formula: ©)
3.2 2a=1 v’ Substitute
1 v a
=3 v Substitute
v b
Substitute forb: T3 — T, = Sa+b=—4 v Substitute
1 V¢
nb=—4- 3'{5] v’ substitute
13 v expand
b= . v T,
Substitute fore: T, = a +b+c=18
1 13
c=24
Tr=an’+bn+c (9)
1
= (l) n2 + (——3) n+24
2 2
0= 1 n2 B n+ 24
2 2
3.3 1 13 v Substitute
T6=562—? 6+24 v Expand
Te= l36 —E 6+24
2 2
Te=18-39+ 24 (3)
Te=3
76
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4.1

1)

4.2

\/ \/ \/
NN

3a+b=0

1
3(2)+b=0
()

To=an?+bn+c

n=1n2-§n+3
2 2

A SN NE N NENENENEN

Substitute
a
Substitute
b
Substitute
c
substitute
expand
Th

(9)
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4.3

£n2-§n+3=1083
2 2

n?-3n+ 6 = 2166
n?-3n-2160=0
(n—-48) (n+45)=0

n =48

ANANENEN

Equation
Factorization
Factor

n=48

(4)
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WEEK 7 - 10: TOPIC: FUNCTIONS AND GRAPHS

Overview:

Paper 1: Marks :45+3

TEACHING APPROACH_HYPERBOLIC FUNCTIONS

R/
0’0

7
°

7
°

7 7
°

£ 3

7
°

Use table method to illustrate the effect of "a", " p" and "q". Encourage self-discovery and explain

asymptotes.
Let learners draw rough sketches (If they know the values of a, p and g. at this stage ignore the

intercepts).

Introduce then intercepts (OzilJr 2j and draw the graph.
X —_
Write asymptotes in equation form.

Lines of symmetry: y=X+Cand y=—X+C.

Domain and range.

Finding the equation of the graph.

Making deductions from the given sketch.

Combination of the two or more graphs — focus on the points of intersection.

Hyperbola has two arms at all times if is complete and show at least one point on the other arm with

intercepts on the other, but there some cases where it has one arm when the constrain is x<Qor x>0

79
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SOLUTIONS TO LEARNERS’ ACTIVITY

QUESTION 1
f(x)=i—1 [1]
X—2
No. | Calculations Marking Descriptors Marks
1.1 | x=2 v" Horizontal asymptote 2
y=-1 v" Vertical asymptote
v
1.2 1 1.0 1 1oy Method 3
X—2 0-2
. x=0 and y=0
1=x-2 y=—-—-1
3
X=3 y=——
2 v y:_E
2
1.3 it , v Both intercepts 3
5 X=2
4 v' Shape
3 v" Both asymptote
2 /
I
6 5 4 3 2 A I 2 IR ;
4——\'1 y=-1
1.4 y= 1 1 v" Substitution 2
XIZ v Answer
2=—-—-1
k-2
3k-6=1
k=7
k=t
3
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15 [, 1 _ 2
X—2
1-(x-2)
Cx=2 v LCD
_lox+2 v Simplification
X—2
_—X+3
X—2
1.6 | 2 units to the left and 1 unit up. v'v" Answer 2
1.7 | xeR, x=0 v Answer 2
QUESTION 2
2
f(X)=——+2
() 1
No | Calculations Marking Descriptors Marks
2.1 | x=1 v x=1 2
y=2 viy=2
2.2 | \
i \, v Intercept of f at
: EERESS
T """""""""" (0;0)
' N ' v Shape of f
-4 2 ! 4
; 3
\ : v Asymptotes
23 | y-2=-1(x-1) v m=-1 3

y=—X+3

OR

v/ Substitute (2;-1)

v Equation
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y =—x that has been moved 1 unit to the right and 2 units upwards OR
y=—(x-1)+2 v —(x=1)
y=—X+3
v +2
v Equation
QUESTION 3
p
f(xX)-4=——
(x) 2
."
A
—
e e b s S RTTC— - I
4' \
< » X
0
No Calculations Marking Descriptors | Marks
31 | x=2 v ox=2 2
y=4 v y=4
3.2 f(3)—4:3 p2 v’ Substitution 2
B v Answer
71-4=p
p=3
82
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3.3 | Decreasing function because p>0

OR

Decreasing, as x—increases, y—decreases

v" Decreasing
v Reason
OR

v" Decreasing

v" Reason

34 | (2;4)
y=—X+C y=X+C
4=-2+cC 4=2+cC
c=6 c=-
LHS:-1+6
=5
=RHS

~.(1;5) lies on the line

v Equation of axis of
symmetry

v Equation of axis of
symmetry

v" Testing coordinate

35 | 2<x<3 v Endpoints
v" Notation
QUESTION 4
a
y=—"+
X+p
ALy P
>, y:-x+l 5 "r"y:x+3
. A 7
AN -1 > < f
y=2
-2
“”l \'\\\ xk
6 -5 -4 .73 A - 1 2 5 6
o -1 .
}’/ )
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No | Calculations Marking Descriptors | Marks
4.1 p=1 v Value of p 2
q=2 v Value of g
4.2 3
y:i +2
X+1
4=-2 42
0+1
a=2 v’ Substitution of
yzi +2 point
X+1
v Value of a
v Equation
4.3 | Point of intersection of axes of symmetry of f is v" Point of intersection 5

(-1;2)

Point of intersection of axes of symmetry of g is:

X—=3=—x+1
2x=4
X=2
y=-1

Transformation is from (-1;2) —>(2;-1)

..3units to the right and 3 units down

v Equating
v" Both x- and y-values
v Method

v Answer
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EXERSICE?2
QUESTION 1

On the Cartesian plane below is the graph of g(x) = 3*.
1.1,14and 1.6

(1:3)

1.2 h is the reflection of g in the y-axis.
1.3 h(x) = g(—x) =37*
1.5 m(x) = —g(x) = -3*
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QUESTION 2

The diagram below shows hyperbola g defined by the equation g(x) = ﬁ + 1.
The graph of g intersects the x-axis at T and the y-axis at (0;3). The line y = x intersects the
hyperbola in the first quadrant at S.

)
2.1 0= 2 +1 v = 2 +1
x+1 xr+1
-x-1=2
v x=-3

! (2)
OR/OF
Reflect (0 ; 3) across y =—xto get T(—3: 0) ;=I e_ﬂf:: tacross/reflekzeer om
x=-3 ’
Reflelteer (0, 3)omy=—1om T{ 3 .0) tery
x=-3 Y x=-3

@)

2.2
2 lex + eguating both graphs/sfal
el oo grafieke gelyk
24x+1=x"+x
=3 Vxt=3
— T — I|_ = I|_

S x=+/3 sinceatS, x>0 ¥=y3andy=3
v=43=173_
05 =x"+)'=3+3=6 v 057=6
- 08 =+/6 = 2. 45 units/eenhede v answer/antwoord ()
OR/OF
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Translate £ one unit down and one unit to the
nght/Transleer g een senheid qf en een eenheid na
regs
The new equation/Die muwe vergelyiing - p(x) =% v p(x) =§
Therefore the image of Sis S Ii»-.-'E:_ «E}.-" _
Daarom is die beeld van S nou S {\-"E:_ \E] ¥+ coord. offkoord. van S
N?*ni mslite p back to g/Transleer p terug na g: v coord. of kodrd. van S
S2 142 +1)
08 =(V2-1f (V2 +1f =2-2v2+1+2+2J2+1
-.0S =+/6 =2 45units/eenhede v answer/antwoord (5)
23 k < 3 wall grve roots with opposite signs k<3 (1)
k < 3 sal wortels met teencorgestelde rekens gee
Need 2 x-intercepts. When g =1 there is only one x-intercept
By shifting the graph down 3 units i.e. making k = —3 or — 2etcthe y-intercept
becomes 0. I think this should be the answer: k < 3
2.4 | Solution 1 of 3 (4)
x2+x=k
x% 4+ x — k = 0 v standard form
A< OV
b% —4ac <0
12 -4 (-k)v <0
1+4k <0
k<=
OR  Solution 2 of 3
x2+x=k
x? +x+i= k+i\/additobothsides
2
(x + l) =k+-v
2 4
For non-real roots k + i <0V
k<=2vv
4
OR  Solution 3 of 3
Consider the functionsy = x2 + xandy = k
I||-\":'JL . /
v'sketch or explanation
Turning point of y = x? + x is (_71 & —71/)
x% 4+ x = k does not have real roots when the line y = k does not
intersect y = x% + x
Therefore k < —71 v
87
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QUESTION 3

LI

3.1 For a vertical asymptoteatx = -1, b =1
g(-1)=3
so we know that the horizontal asymptote of f isy =3
..c=3
finally we know that (0;5) lies on f
5=-2 .3
0+1
La=2
3.2.1 for x —interceptslet y =0
2 +3=0
X+1
23
X+1
.'.x+1:—Z
5. .
SX = ~3 IS X —intercept of f
5. .
and 5 is X —intercept of g
3.2.2 x£—§ or—§§x<—1
2 3
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QUESTION 4

4.1

atA, y=0..——+1=0

Thus A(~4,0)

x=0.'.y:£+1

y=-3+1
Ly=-2
Thus B (0;-2)
AtE, y=0; ..0=-2x+8
2x=8
Xx=4

Thus E (4,0)

4.2

f(x) = x?> + kand C(-6; 20) ison f
substitute the coordinates
of Cintoy =x? +k
(20) = (—=6)2 + k
20—36=k
~k=-16
Write f(x) = x2 — 16 and —16 on the diagram
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4.3 Domainof fis XeR

4.4 | Rangeoffisy = —16o0ry € [-16;x)

45 | gx)—f(x) = 0for —6<X<4 orx € [-6;4]

46 | h(x)=-=+1

Lines of symmetry are
y=+(x—2)+ 1s0use
y = —(x — 2) + 1 for the axis of symmetry with a negative slope
OR PREFERABLY USE:

y = —x has been shifted up 1 unit and right 2 units

y=—(x-2)+1
y=—-X+2+1
y=-X+3
47 |s(x) = f(x) + 2
= x%—-16 + 2
= x*— 14

ory € [—14; o)

y>-16+2iey > —14

4.8 t(x) =h(x) + 2

=2 4142
xX—2
The horizontal asymptote is now at 1 + 2. The range of t is
YyER;y#3 ory € (—o0;3) U (3; )

SOLUTIONS ON SKETCHING

1.y =cosx,y = —4cosx,y = —gcosx,y = —CoSX,y =§ cosx AND y =5cosx whenx €

[—180°; 360°]
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2.y =tanx,y =

—3tanx,y = —%tanx,y = %tanx and y = 2tanx, x € [-360°;360°]

y = —3tana

T A [ 2tana

ir =tanx

y = 2tanr

y = sine — 3

y = sinx + 1
-

Yy = Sinx
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4.y =cosx,y =cosx+2,y=cosx —1,y=cosx—2,y=cosx +4,x € [-180%360°]

=

T T T
-135" -90° -45° a 45° 315°

Y= cosz

y=rcost —1

-3
h
-4
: . 1. : 1. 1. :
5.y =sinx,y =2sinx,y = -sinx,y = —2sinx,y = —sinx,y = ;sinx,, y = —sinx

and y = 3sinx, xe [-360°;360°]

y = 3sinT

y = 2sinie

¥ = sinx

y = [1/3 s
o7
7= —(1/3)sine

Y= 2siny
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6y =cosx,y = cos(x — 60°),y = cos(x + 30°), when —360° < x < 360°

Y = COST

'y

o = ros{x + 60)

7y =sinx,y = sin (x + 45°) and y =sin (x — 90°) for x € [360°;360°]

y = sin(x =+ 47) y=sin(x 90)

= s

316" 270 228 160 43" -0 "5 o 45 a0° 125° 180° 228" 0 2t

93
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8y =tanx and y = tan(x + 30°) for x € [-360°;360°]

.

315°

3607

228"

180"

1357

45"

tunie 1 30)

4

1357

180"

94
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10y = sinx, y = sin2x,y = sin3xandy = sin%x for x € [-360°;360°]

o = st y— sindz .

einlr
Y— 4 31

11y =tanx and y = tan 2x when —360° < x < 360°

45°

——————t e e e e e e
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x for x € [-360%;360°]

1

= tan-
2

12y =tanx andy

3167

138°

180"

2267

318"

3807

x,x €[360°360°]

3

= tan-
2

13y =tanxandy

Ay

F15°

2257

1807

1367

45"

1357

1807

225°
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14y =tanx and y = tan3x, xe[—360°%;360° ]

-135%

xand y = cos4x, x € [360°;360°]

1

= C0S—
3

15y =cosx,y

CO8 T

7

COST

1

-180° -135°

-225°

T W } \f/ 1 T/ T \L ’UH\W
-1

i = cosdr
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16y =tanx, y = —itanx—Zand y =3tanx + 1, when —360° < x < 360°

1
iy — — - tenar — 2
3

I
I
I
I
|
I
I
I
I
|
I
I
I
I
|
I

-1Eiﬂ° -1‘50’ -d‘O‘ -Blﬂ' -3'0‘ [ 3;}“
I
|
I
I
I
I
|
I
I
I
I
I
I
I
I

17 y = sinx, y = —sin(x — 45°) and y = —3tan (x + 90°) for x € [-360°; 180°]

u = 3sin(z +90)

¥ = —sin(z —15)
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SOLUTIONS — DESCRIPTION OF GRAPHS -SOLUTIONS

1

1y — 2cos(r + 30)

T

— -~ T
- 4
AT / <
Y
rrs = -

y = cosx x € [-360%,360°] | y € [-1;1] 1
3 _ 0. 0 _ . 0
y =~ cox (x - 909) x € [-360%360°] | y € [-15;1.5] |15 360
y = 2 cos(x +309) x € [-360°%;360°] | y € [-2;2] 2 360°
2
y =tanx x € [—90°%360°] y€ER No amplitude because the 180°
maximum and the minimum
values do not exist.
1 0
y=—tan(§x yER 360
x € [-90°;360°]
y = 2 tan2x x € [-907;360°] y€eR 90°
99
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x € [-360°;360°]

1
y 2smx+

x € [-360°;360°

0.5

360°

y=3sinx—1

x € [-360°;360°

360°

4

y =tanx x € [-360°;360°] | y € R No amplitude 180°
because the
maximum and the
minimum values do
not exist.
y=2tanx x € [-360%360°] | y ER 180°
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s = Yeans X € [-360%360°] | y €R 180°
2
y =—tanx x € [-360%360°] | y €ER 180°
y=-3tanx | x € [-360%;360°] | y € R 1800
= Liamx | XE[-360%360°] | yER 180°
3
5

§ = cosr

L
Y=T05 T

W
-315° -2t -225° -180° 1357 “oo° -a5°
y = cosda
-1

\y o0 1350 180° 2257 ?HI\W\

360°

y = cosx x € [-360%360°] | ye[-1;1]

y = cos 4x x € [-360%360°] | ye[-1;1] 360°
1 _ 0. 0 _1. 0

= cosix- x € [-360%360°] | y€[-1;1] 360
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SOLUTIONS — EQUATIONS OF DRAWN GRAPHS

1

Ay

Y = CosT

¥

Blue: y = cos(x — 60°) + 4

Green: y = cos(x +90%) — 1

330°

‘ 4
— e e e e

Red: y = tan%x +2
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45°

Red: y = tan(x + 45°%) — 1

y = sinx

=sin3x

Red: y

I

= —sin-x

2

Blue:y

103
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Y = cos

1
Green:y = —4 cos-x

Pink: y = gcos 2x

SOLUTIONS EXAMINATION TYPE

QUESTION 1
Y,
g g e
1
0 0° 2350 F
-1
1.1 For a look at the amplitude of f(x)it is 1 but f(x) is a sine graph
reflected about the x-axis va = —1
a="1 vh =2
b indicates a change of period of a tangent graph. There are 2 -
complete tangent graphs in 180°so b = 2. 2
1.2 There will be one complete sine graph in 360° so the period is | v"360°
360°. )
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1.3 f(x) < g(x) means we need x- values where f(x) is v"Values
below g (x) between and including 90° and 225°. Look from left | »hotation
to right from 90°to 225°.  x € (90°;135%)0r 90° < x < 135° | (2)
QUESTION 2
1y
1
2
X,
-2400° -180° -1200 -600° ov 6( 1200 180° 24007
=1
o
2.1
On g(x) =sin (X + p) .when y =0, x = - 30°and multiples thereof (these are x-intercepts) so the
basic
graph y = sin x has been moved 30° to the left and so p = +30°.
On f(x) =cosx+q,whenx=0°y= % so the basic graph y = cos x has been moved % a unit
1
downand soqg=- % The equations of the graphs are f (x) = cos x —E and
g(x) = sin(x + 30°).
2.2 We are looking for values of x where f (x) lies above g(x) across the whole domain of the graphs.
Work from left to right across the x-axis. There is only one section where f (x) lies above g(x): x
e (-120°;0°) OR -120°<x<0°.
2.3 | We need g(x) = sin(x + 30°) to become h(x) = —cosX.
To become a cosine graph shift g(x) 60° to the left. It then lines up with f(x) which is
a cosine graph. To become negative cos x, reflect the graph about the x-axis.
The graph of g has to shift 60° to the left and then be reflected about the x-axis.

105
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2.4

The graphs can be used to find the solutions to f (x) = g(x) for - 240° <x <240°.
If you are given the equations of the graphs, the question could say “Solve for x where

1
-240° <x <240°and sin(x + 30°) = cos x - E ”. You would look from left to right across

the graphs and read off the x-values of their points of intersection namely
x e{-120% 0% 240°} which can also be written as x= -120° or x= 0° or x = 240°,
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D. TERM 3

WEEK

TOPIC

CONTENT

WEEK 1

Trigonometry

WEEK 2

Sin/Cos/Area rules

WEEK 3

1. Prove and apply the sine, cosine and area rules.

2. Solve problems in two dimensions using the sine, cosine and area rules.

2. Solve problems in two dimensions using the sine, cosine and area rules.

WEEK 4

Measurements

WEEK 5

Revise the volume and surface areas of right-prisms and cylinders.
TRIMMED

e Study the effect on volume and surface areas when multiplying any
dimension by a constant factor k.

e Calculate volume and surface areas of spheres, right prisms, right
cones and combination of those objects (figures).

WEEK 6

WEEK 7

Statistics

WEEK 8

1. Revise measures of central tendency in ungrouped data.

2. Measures of central tendency in grouped data: calculation of mean

estimate of grouped and ungrouped data and identification of modal

interval and interval in which the median lies.

3. Revision of range as a measure of dispersion and extension to include
percentiles, quartiles, inter-quartile and semi-inter-quartile range.

4. Five number summary (maximum, minimum and quartiles) and box
and whisker diagram.

5. Use the statistical summaries (measures of central tendency and
dispersion), and graphs to analyse and make meaningful comments on the
context associated with the given data.

6.Histograms

7.Frequency polygons

8.0gives (cumulative frequency curves)

9.Variance and standard deviation of ungrouped data
10.Symmetric and skewed data

11. Identification of outliers.

WEEK 9

Probability

1. The use of probability models to compare the relative frequency of
events with the theoretical probability.

2. The use of Venn diagrams to solve probability problems, deriving and
applying the following for any two events in a sample space S:

P(Aor B) = P(A) + P(B) — P(A and B)

A and B are Mutually exclusive if P(A andB) =0;

A and B are complementary if they are mutually exclusive; and
P(A)+P(B) =1.

Then P(B) = P(not(A)) =1-P(A)

3.Revised the addition rule for mutually exclusive events:

P(Aor B) = PA+ P(B)
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WEEK
10

The complementary rule:
P(not A) =1 — P(A) and the identityP(A or B) = P(A) + P(B) —
P(A and B)

4.1dentify dependents and independents events and the product rule for
independent events:

P(Aand B) = P(A) x P(B)8

5.The use of Venn diagrams to solve probability problems,

Deriving and applying formulae for any three events A, Band C in a
sample space S.

6.Use tree diagrams for the probability of consecutive or

simultaneous events which are not necessarily independent

108
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WEEK 1 -3: TRIGONOMETRY

Activity 1
1.
A
/\cm
: 54°
B 2B C
X
1. : X — '18
sin 98° sin28°
__ 18sin98°
T sin2g°
x = 38,97
2.
A
108"
x
42°
B C
163 cm
X _ 163
sin30°  sin108°
163sin30°
~ sin108°
x = 85,69

109
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71 cm
siﬂ __ sin52°
71 68
__ 71sin52°
sinx = 8
sinx = 0,82
x = 55,1°
4,

65 cm

sinA _ sin67°

65 80
sinA = 0,7479

A =48,41°
x = 64,59

54 cm

2. x?= 33%2+ 542 —2(33)(54)cos44
x? = 1441,27

x = 37,96
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10 cmi 15 cm

B C
20 cm

3. 20%= 10% + 152 — 2(10)(15)cosx
2(10)(15)cosx = 102 + 152 — 207
102+152-202
2X10x15
cosx = —0,25

CoOSX =

x = 180° — 75,52 = 104,48

Activity 2

1.

AC 15
sin110°  sin35°
AC = 24,57
DC 24,57
sin78  sin67
DC =26,11
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sin62  sin70

y = 10,34
x 10,34
sin27°  sin21°
x = 13,10
3
150m C
cosC = B¢
AC
35 = 150
cos35 = C
= 150 = 183,11
"~ cos35 ’

AC? = 183,112 + 3002 — 2 x 183,11 x 300 X cos130

AC? =194149,78

AC = 440,62
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32° 1 ss
B ) i
e S0m —=
AB 50
"sin55°  sin93
AB = 41,01
AD _ 41,01
sin32  sin90
AD = 21,73
51

B s
BC X
son(6+p_ " sind
BC = xsin'(9+ﬁ)
sin@
5.2
c

BC? = x? + x? — 2xxcos26

BC? = 2x?% — 2x%cos6

BC = V2x2 — 2x?cos6
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DC a

sina sinf

asina

DC =
sin@

BC  DC
sin (@ + ) sin90°

BC = ssinasin (a+)

sinf

5.4

AC s
sin90 sinf
a
AC = —
sinf
BC _ AC
sina  sinf
ACsina
BC = ————
sinf
asina
BC = ——
sinfsinf
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6.1

sin20 ~ sinf

ksin26
sinf

BC =

d _ BC

sina sinf

__ BCsina

sinf

__ ksin28sina
sinf sin@

A
k
H .
B i + C
)
D
BC _k
sin (90-9) ~ sin@
BC = kc.osa
sinf
k
BC = tan@
d BC
sinf " sin (a+p)
__ BcCsin®
" sin (ax+pB)
_ ksinf
- sin(a+B)tand
6.2
A
k k
B ;
B - C
B d
D
BC k
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6.3

BC 4
sin90°  sin30°
4
BC = T = 8
2
d BC

sind  sin (a+6)

__ 8sinf
" sin (ax+6)
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Activity 3

1.1

160 cm

AC?* = AB* + BC* -2.4AB.BC.cosB
= (60)* +(160)° — 2(60)(160) cos 60°
= 3600 + 25600 — 9600

=19600
AC =140mm

1.2

sin A _ s B

BC AC
sin A _ sin 60°
160 140
sin A = 160s1n 60
140
43
7
1.3
Area of AABC

1
=~.AB.ADsin 4

44?]

==%[WH7“”[T

b

=1200 1hl"i_l.u:nitrT

= 2078.5units”
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2.1

Q

PQ? =QR? + PR% —2QR.PR.cos@

y2 =292 +(2»)% - 2(2y)(2y).cos0

cosf = o e s st
2(2y)(2y)
5
- 7'v.-
Sy2
B 7
8
2.2

PT L QR [£ in semi-circle/halfsirkel]

. PT PT
sm=—=—
PR 2y

S PT=2ysin @

118

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

3.1

C

In AABD
BD 90,52

sin109,16° sin31,23°

~90,52x5in109,16°
~ sin31,23°
=16492 m

BD

3.2

CD? =164,92° +235% —-2x164,92% 235% cos 48,88°
CD’ =31448,4874
CD=17734 m

41

X’ = [21)"' +(3)3 —2(2x)(3)cos0
12xcos®=3x"+9

2
cosﬂ=3x +9
12x
3(x2
cosB = (x”+3)
12x
cosﬂ=x_+3
4x
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421

cosf =
4(2.4)

cos@=09125
g=2415°

(2.4 +3

422

Area of van APQR = % *PQx= QR xsin Q

1 . -
=X 4.8x3xsin24.15

. )
= 2,95 units/eenh”

5.1

102 = 72+ 62— 2 X 7 X 6 X cosB

2X6X7cosB = 7%+ 6% —102

7% + 6% — 102

cosB =

2x6x7
cosb = —0,1785

B =180°—-79,71°

B = 100,29°

5.2

D =79,71

sinC _ sin79,71
4 10

sinC = 0,394

C = 66,80°
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WEEK 4 -5 :TOPIC : MEASUREMENT

To deal with this topic teachers must ensure:

+¢+ Basic formula and properties of area and perimeter of 2D shape.

¢ Pythagoras’s theorem.

+ Volume and surface area (3D shapes) covered in grade 10.

% key vocabulary terms and the characteristics of each shape. The learners must
understand the formulas for areas and volumes; volume, area, radius, height, length,

width, prism, cylinder, cone, sphere, total surface area.

Some key recommendation about how to teach measurements:

1- Diagrams are important to represent the figures(3D) and its parts (2D).

2- Explain that the outside length is the outline of the shape; therefore, the diameter of the semi-
circle is not included. If the learners do not understand the concept, draw the outline on the
board; start and end at the same corner. Let them identify the dimensions that contribute to the

circumference. Let the learners discuss how they will calculate the circumference of half a circle.

3- Explain to the learners that the best approach is to identify familiar shapes. Let the learners
identify and name the shapes and formulas they will use to calculate the volume and surface

area.
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4- Motivate the lesson using example base on real life situation, as:

e An airline container is in the shape of a prism. Calculate the volume of the airline

container correct to 2 significant figures.

Lt

e The picture shows the Great Pyramid of Giza in Egypt. It is a square-based pyramid
of length 230-4 m and height 146-4 m. Calculate the volume of the Great Pyramid of

Giza, correct to 3 significant figures.

e Encourage learners to solve situations in their house, using formula for 3D shape.
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QUESTION | ANSWERS
1.
Solution:
Here I'=6.6cm. h=12.5cm
1
Volume = EE r’h
1 2
= En(ﬁ_ﬁ} x 125
=570.cm’
Since s’ = h?+r°
=125+ 6.6
= 156.25 +43.56
52 =199.81
S=14.14cm

Total surface area = 7 (s + 1)
Total surface area = 1 6.6(14.14 + 6.60)
Total surface area = ¢ .5_6._"2{}_?4] '

Total surface area = 430 em2

Solutions
a Herer=3andh =8
Surface area = 2arht + 2nr
=2¥aXIxB+2xaxy
= 66m cm’

= 207

L

5cm® (o 2 declmal places).
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b Herer=10andh =15
Area of curved section = 3 X 2arh = 150n cm’
Area of top rectangle = 300cm’

Area of two semicircles = a7’

= 100mcm’
Surface area = (250 + 300) cm’
= 108540 ¢ (to 2 decimal places).
Solution:
height VE of triangle VBC:

using Pythagoras’ Theorem.

VE

VO + OF
4° ¢ 37
25 4om

Hence VE = 5cm.

Area of VCB

P P

1]
=
Lh
]
=

i
()]
-
()]

Area of base
= 36cm”

Surface area = 4 ® 15 + 36

96 crm’

The surface area of the pyramid is 96 cm”.
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d =30; d=2r

r=30 _15; radius is 15m
2

= 8.7 cm [correct to 1 decimal place).

lhe radius is approximately 87 mm.

6.1

Height of cone = 8 cm

Radius of cone ( and cylinder) =6 cm

Volume of solid = Volume of cylinder + 2 X volume of cone

b l -
ar-h=2|—xar
)

x(6cm)* (20cm) + % (r)(6cm)*(3cm)

- 36:{20 -I-%] cm’

=2R65,13 em’

Volume of prism:

V = area of base X height of prism
V =3 (4) (4.3)

V=516 cm?

Volume of cylinder:
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V =nr?h
h=12-43-2/4
h=5,3
V=m(1,1)25,3)
V =20,15cm?

Volume of cone:

V= E nr’h
3
_1 2
V=2 r(l,1)22,4
3
V=3,04 cm?®

volume of wood needed to make the toy:

V = V(prism) + V (cylinder) + VV(cone)
V =51,6 + 20,15 + 3,04
V=7479 cm®

V =74,8cm?
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WEEK 6 - 8: TOPIC:STATISTICS

QUESTION 1.
55 34 28 55 72 30 3 68 44 29
37 63 71 43 87 55 26 53 59 51

1.1  Find the mean of the set of data in the table above.

(48,15)
1.2 Calculate the median of the set of date in the table above.

(52)
1.3 Find the mode of the set of data in the table above.

(55)
1.4 Determine the lower quartile (Q1) of the above data.

(32)
1.5  Determine the upper quartile (Q3) of the above data.

(61)
1.6 Determine the interquartile range.

(29)
1.7 Draw a box and whisker graph to represent the data in the table above

. (3---32052061"---87)
1.8 What observation can you make about the spread of the data using the box and

whisker graph in question 1.7

(Negatively skewed or skewed to the left)
1.9  Can you possibly identify an outlier and provide a reason for your answer?

(©)
1.10 Calculate the standard deviation of this data set.

(19,37)
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QUESTION 2.

Time(t) in Count (Frequency)
seconds(s)
60 <t<65 12
65<t<70 13
70<t<75 17
75<t<80 20
80 <t<85 29
85<t<90 7
90 <t<95 2
2.1  Find the estimated mean of this grouped data.
(76)
2.2 Determine the modal group.
(80<t<85)
2.3 Determine the median group.
(75<t<80)
QUESTION 3
3.
19 27 22 17 13 30 26 18
22 10 21 32 23 20 13 22

3.1 What is the median for the above-mentioned data.

(21,5)

3.2 Write down the upper and lower quartiles.

(24,5 and 17,5)

3.3 Determine the standard deviation of the scores.

(5,86)
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3.4 Draw a box and whisker diagram of the scores recorded in the table above
for player A.
(10---17,5021,5024,5---32)

3.5 Another player B, playing in the same competition had his 15 scores recorded.
The five number summary of his scores is (12 ; 21 ; 25 ; 32 ; 34). This box and whisker
diagram is showed below. How does player A and player B compare regarding their
performance? Give reasons for your decision. (Player B is better, has a higher average
score.)

|

27 |28 |30 |32 |34 |38 [41 |42 |43 (43 |44 |46 |53 |56 |62

4.1  Determine the median of the given data.
(42)

4.2 Determine the interquartile range for the data.
(12)

4.3  Draw a box and whisker diagram to represent the data.
(27--33042045—32)

4.3.1 By referring to the box and whisker diagram, comment on the skewness of the
learners in this Olympiad.
(Skewed to the left or negatively skewed)

129
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Number of visits to the Frequency Cumulative
movies in a year Frequency

0-5 8 8

6 -10 10 18

11- 15 6 24

16 - 20 6 B

A 4 34

26 -30 4 38

31-35 2 C

36-40 0 40

5.1  Complete the table above by giving the values for A, B and C

A=21-25,B=30,C=40)

5.2  Draw the ogive of the data given in the table.

5.3  Estimate the number of visits to the movies made by the top 50% of the

learners last year.
(28)

6.1 Complete the cumulative frequency table above.

(5,20,55,105,140,150)

6.2 Draw the Histogram of the info above with the Interval on the horizontal axis

and the Frequency on the vertical axis.

6.3 Draw an ogive (cumulative frequency curve) to represent the data.

6.4 Estimate the percentage of the learners who sent more than 50 messages in

one day.

(74%)

6.5 In which direction is the data skewed?

(To the left)
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WEEK 9 - 10: TOPIC:PROBABILITY

SOLUTIONS

11 |P(AorB)= P(A)+ P(B)- P(Aand B)
0,625 = 0,25+ 0,5 — P(A and B)

P(A and B) = 0,125

1.2.1 | Not mutually exclusive

P(Aand B) # 0

1.2.2 | Yes, they are inclusive

P(A and B) = 0,125

1.2.3 | P(A) + P(B)

=0,25+0,5

= 0,75

The events are not complementary

P(A)+P(B)+1

1.2.4 | P(A) x P(B)
=0,25x 0,5

= 0,125

131
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P(Aand B) = P(A) x P(B) = 0,125

ACTIVITIES

11

P(Aor B) = P(A) + P(B)- P(Aand B)
0,6 = 0,2+ 0,5 — P(A and B)

P(Aand B) = 0,1

1.2

P(A) x P(B)
=0.2x05
= 0,1
P(A and B) = P(A) x P(B) = 0,1

Events A and B are independent

2.1

P(Aand B) = 0,12 # 0

Events A and B not mutually exclusive

2.2

P(Aor B) = P(A) + P(B)- P(Aand B)

1
083 = 2 P(B) + P(B)- 0,12

5
0,95 = ZP(B)

4>< 5P(B)—095><4
57 4 7 5

P(B) =0,76

2.3

P(Aor B) = P(A) + P(B)- P(Aand B)
0,83 = P(A) + 0,76-0,12

P(A) =0,19
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P(A)+PA) =1

0,19 + P(4) =1

~P(A") =081
31 [P(A)+PUA) =1
035+ PA)=1
P(A") = 0,65
32 | P(AandB) =0
33 | P(AorB) = P(A)+ P(B)- P(Aand B)

P(Aor B) = 0,35+ 0,52- 0

P(Aor B) = 0,87

P(Aor B) = P(A) + P(B)- P(Aand B)

08=0,6+ 0,3- P(Aand B)

P(Aand B) = 0,1

P(Aand B) # 0

= the events are not mutually exclusive

P(A) x P(B) = 0.12 X 0.35

= 0,042

P(A and B) = 0,428

P(A and B) # P(4) x P(B)

Events A and B are not independent

6.1

P(T and W) = 0,14 # 0 The events are NOT mutually exclusive
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6.2 | P(T) x P(BW) = 0.4 x 0.35
=0,14

P(T and W) = 0,14

P(T and W) = P(T) x P(W)

~Events T and W are independent

ACTIVITIES

5 customers

17 12 29

P(B and C) = 525+ 225 = 240

P(Band C) # 0

-~ events A and B are not mutually exclusive

1.3.1 58 29
P(V only) = m = EO

1.3.2 29
P(B and C) = %

1.3.3 524+3+58+5
P(not C) = 240

118 59

240 120

OR
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P(not C) =1—-P(C)
o122 59
240 120
134 | P(BorV) =P(B) + P(V) — P(B and V)
P8 or V) — 17+12+3452 941243458 1243
orv)= 240 240 240
porvy B4, B2 15
OrV) =540 T 240 240
. V)_151
oY) =540
OR
. V)_17+12+3+52+9+58
orv)= 240
. V)_151
oY) =550
21 100
S[55 [21]
37
VIT]
221 ) o . b”)_15+3+1+2+1+3_25
p ays netoatl or vo ey a = 100 = 100
1
222 1 teast ¢ o )_15+1+1+2_19
p aysa eas wWo SpOT' mg coaes) = 100 = 100
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2.2.3 . 15+1+2 18 9
P(plays only two sporting codes) = =

100 100 50
3.1 200
C(50 M(64)
20
B(77)
32 | 63—x+x+8+19+46—x+ 10 + 40 + 26 = 200
212 — x = 200
x =12
n(only chicken) = 63 —x = 63 — 12 = 51 4)
33 [ " x+19+10 12+19+10 41
(only two types) = —— 30— = =256~ 300
(3)
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ACTIVITIES

11
M2 H[18] 33
6
[13]
121 4+2+3+4 13
PN) = 33 33
122, _4+4+2+3+45+8 26
(HorN) = 33 =33
OR
oy L 33717626
(HorN) =——=3—=733
123  1+4+4+6 15 5
P(H) = 33 T 33 11
OR
, 5+2+34+8 15 5
P(H)=1-P(H) =1-——p——=z2 ==
2.1 P(Eat Out Go to Movi _18_38
(Eat Out nor Go to 01]L€S)—150—25
22 | oo _23+8+15+4 50 1
(Eat Out) = 150 ~150 3
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, 44+154+11+41 71
P(Go to Movies) = =

150 150
P(Eat Out) X P(Go to Movies) L 71 0,157777
X == X— = —=
a u 0 to Movies 3 150 450 ,
4+15 19

P(Eat Out and Go to Movies) = — =0,12666 ...

150 ~ 150

P(Eat Out and Go to Movies) # (Eat Out) X P(Go to Movies)

=~ the Events are NOT independent

80—-69 =11

S(39) 1

44 —-23—x+x+9+14+33-19—x+10+6+11 =80

85—x =80

x=25

OR

21— x+x+94+144+14—x+10+ 6 =69

74 —x = 69

x=25

138
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3.4 | At least Two means the student reads 2 or 3 Magazine.
P(at least 2) < ST OT10+14_38_19 o
arteaste) = 80 ~80 20
ACTIVITIES
1°T draw 2™ draw Possible outcomes Probabilities
3 1 3 1
- GG @ 3X3TaTs
3 2 & 2z
- W = eX3=a=3
4 1 4 2
—¥ Wa —* Z * 2 = 1a = 7
& 1 4 2
- WW = eXs =3
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Probahbilities
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1°T draw 2 draw Possible outcomes
1 3 3
- BiR — IXZ=1
1 2z
—* B, W — 3 X T,
1 5 5
- B:R — 3 > 3 = 18
1 4
= W o 2%5T
3.
4.1 1°T draw Possible outcomes Probabilities
- WF — 959 x 48% = 0,456
- WNF —  95%; x 52% = 0,494
—= DF — 5% = 32% =0,016
— DNF — 5% = 68% = 0,034
3.21 | P(F)=0,456 + 0,016 = 0,472 = 47,2% (2)
3.2.2 | P(W and NF) = 0,494 = 49,4% 2
140
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ACTIVITIES

11 - R—ATPR—=Zx:x:=—
P =S ATPS = Ix;xX3=o
: > BoATPB-Ixix;=—
¥ R—ATDR = sx;x3==
S—ATDS =Zx:x;=—
X s TBoATDB-Ixix;=o
2 R—ATHR = Ix3x;=—
H S ATHS—ixIx:==
s BoATHB—Ixox;=1
- R—MIPR = xixz=—
X F\\is—:mps ~IXIXF=
> B=MIPB=:xsx:==
2 R—-MTDR—Zx:x:=—
<S%MTDS*,£|K§K§—§
: T o-wroa - dxdxd=
E R—MTHR = xsx3==
H{S—:WHS—.%x;xg:ﬁ
: B—MTHE = x3x;=x
1.2.1 [ P(APB) + P(ADB) + P(AHB) + P(MPB) + P(MDB) + P(MHB)
—6(—><1><—)—1
273
122 P(AHR)+P(AHS)+P(AHB)=3<1x1x1) E
27373) " 6
123 1 1 1, 1
P(MDR)_3<2 3 3>=E
141
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124 | P(Pand S) = P(APS) + P(MPS)

1 1 1 1 1 1 1
P(PandS)(Ex—x )+(— X ):—

3%3)7(2%3%3) 79
21| 10
Mm=oa ™ 12
_10 3 _30 _1
"T24710 240 8
5o 114 9 7

0o _3
x+9 5
45 = 3x + 27
18 = 3x
x=06
OR
14 X 7

X _2

x+9 5

5x =2x+ 18

3x =18

xX=6

2.3 P(G)—7+7—21—0525
24 30 40
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3.1 3
n(R)=80—<§><80+10%><80>=24
3.2
R — GR —*-"x%:"—u
& = FiF —:&xé:%
Y S RY -k o=
R SRR = —x—=—
3.3 48 56 56 48 21
8
4.1 8 _ 95
x
x =32
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4.2

& = 1=
R—:H‘H—rﬂ—x—_wh

G = RE _.?'*3},

¥ = R = f}r—zm
i

&, :
R—lGR—'s—".ﬁ =

G = GF =

ﬂ
| 5
=
B~

¥ = GF =

BR=YR= Ly

4.3

P(same colour) = P(RR) + P(GG) + P(YY)

6 5 8 7 18 17
32 31 32 31 32 31

_ 15 N 7 +153
T 496 124 496

49
124
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5.1

0.5 C —=CC —=04x%x05=02
C
0,4
0.5 W —=CW —=04x05=02
03 C —-Wr -—=06x03=0,18
0,6
W
07 W —-=WW -—-=06x07=042
5.2 | P(second answer correct) = 0,2 + 0,18 = 0,38
ACTIVITY
SOLUTIONS
1.1 | P(disabled)
=2 =7 =0,0875 @)
400 80
1.2 | P(disabled person who uses the disabled parking bays)
=2 _3 _003 (2)
400 100
1.3 | P(not disabled and does not use th disabled parking bays)
400 20
2.4 | P(Uses the disabled parking bays and is not disabled)
=305 _8_ 76 (2)
400 80
145
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ACTIVITIES

11

A =672

B =2237

C=1173

D =2738

1.2.1

672
P(F and More than 5 cups) = 2895 = 0,14

1.2.2

P(F) 0,46

T 4895

1.3

P(F) X P(More than 5 cups)

2237 y 2157
"~ 4895 " 4895

= 0,20
P(F and More than 5 cups) # P(F) X P(More than 5 cups)

~The events are not independent

2.1

A=50

B =250

C =100

D =150

E =100

F = 400

2.2

P(More than 2 and older than 40 years)

_ 50 = 0,125
400
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P(More than 2) X (older than 40 years)

_ 150 X 100 _ 0,09375
400 7 400

Events are not independent

a 21 Ny 80
140 140 = 140

a=£><ﬂ X 140
140 140

a=12

b=9

c =40

d =30

P(Gym or 35 years and younger)
= P(Gym) + P(35 years and younger) — P(Gym and 35 years and younger)

70 80 40

140 * 140 140

_ 110
140

11
14

147
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E. TERM4

WEEK

TOPIC

CONTENT

WEEK 2

WEEK 3

Financial Mathematics

WEEK 4

1. Use the simple and compound growth formulae to solve problems, including interest, hire
purchase, inflation, population growth and other real-life problems.

2. Understand the implication of fluctuating foreign exchange rates (e.g. on the petrol price, imports,
exports, overseas travel).

3.Use simple and compound decay formulae:
A=(1-in)and
A=(1-D)"

to solve problems (including straight line depreciation and depreciation on a reducing balance).

4.The effect of different periods of compound growth and decay, including nominal and
effective interest rates

148
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WEEK 2 —4: FINANCIAL MATHEMATICS

1.1 i m
1+i, = [1+ ﬂj
m
4
1+i, = (1+ —0’1025j
4
1+i, =11065....
i, =0,1065...
r =10,65%
1.2 R25 000 R15 000
I | I
7,5% p.a. 1,5 years 9,7% 1,5 years
A=P@+i)"

18
=25 000[1+ %J
12

= R27 967,01

P =27 967,01+R15 000

= R42 967,01

149
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A=PL+i)"

3
=42 967,0l[l+ gj

= R49 526,82
1.3 Jojo, a taxi owner, buys a new taxi for R280 000.
131 A=P@1-i)"
Value = 280 000(1-0,18)*
= R126 594,09
1.3.2 | Costof new taxi
=P@Q+i)"
= 280 000(1+ 0,069)*
= R365 652,76
1.3.3 | Additional money
= R365 652,76 — R126 594,09
= R239 058,67
2 Sheena receives R1 500 as a gift. She invests her money in a savings account, earning
interest at 15% per annum compounded semi-annually
2.1 A=P(1+i)
p o Ix2
=1500{ 1+ 015 J
| 2 )
=R3091,55
22 I+i, = 1+%]_
Iy =01556=1556%
3
3.1 A=P(1-if
=23000(1-0135)
=R11138.03
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3.2

A=Pl+i)

=23 000(1+ 0.066)
=R31660.21

3.3

Value of fund needed =R 31 660.21 —R 11 138.03
Waarde van die fonds benodig

. -, 60
2052218 = P[ 1+ O'f# }

=R20522.18

s

P=R16231.69

4.1

A=P(1-i)
11090.41=120000(1—7)"
[11090.41

_1 lzl

\ 120000
Thus i =0.179999...
Rate of Depreciation =18%

4.2

- .

i
=1+ 1] -1
7 { n;J

12

:[1+0.O98 ‘ _q
12
=010252.....

rate=10.25%

4.3

A=Pl+i )" (1+i, )"

0.075%/  0.092
] [1+
4 U7 12

.\ 36

=80 000{ 1+

\

= R141768.60

4.4

Exactly 8 years ago Tashil invested R30 000 in an account earning 6,5% per annum,
compounded monthly.

44.1

Investment : end of third vear :
A=P(1+i)

| 96

0.065

= 30000[ 1+

= R50390.07
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4.4.2

I I Iy Ty
30000 — 10000  +10000

y <96
A=30000) 1+%j

; a0 P 34
{ g S
~10000] 1+@j +10000[1+%
T2 ST )
A=R48708.61

- difference = 48708.61—-50390.07

=-R1681.46

5.1

A=P@L+i)
=140 000(1+0,061)"
= R177 414,69

5.2

2
1+ :£1+Mj
2

1+i, =(1+0,035)
i =(1+0,035)" -1
= 0,071225

=7,12%

5.3

0,105

48 30

= R27 369,56

5.4

3
102 755,34 = 198 000(1 _ L)
100

, 102 755,34 L
108 000 100

1- ' — 08036119818
100

_ 01963880182
100

r =19,64%
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6.1 A=P(1—-1i)"
[
4 =635000(1-=)
100
A= 28175287
[1-(1+D)7"]
6.2.1 B, = x 1_ l
] 1-(142875)*°
50000 = [ ( 16_135”“) ]
1200
x =R1436,29
s Ny —T1 1675130
6.2.2 P, = x[1 (l +07"] OB = 50000 (1 +225) lﬁ—lm'”[(;ﬂ“”) _1]]
. OB =R 22722,14
o OB = R22722
1436.29|1— (1422
_P!? — [ 1575 1200) ]
1200
P, = R22 72197704
P, = R22 722
6.3 A=P(1+i)"
A=2xanden P = x
14753\
2x = Xx (1 + o )
n— logz
- log(1+77)
n = 5.04 years
71 A=P(1-i)"
= 500000(1— 0,2)6
=131 072
7.2 A =P@+i)"

= 500000 (1+ 0,07 )°

=750 365,1759

Cost of the new server: 750 365,18 —131 072,00 =619 293,18
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