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GAUIENG DEPARITMENIT OF EDUCATION SENIOR SECONDARY INITERVENIION PROGRAMME
MATHEMATICS GRADE 12 SESSION 1 (TEACHER NOTES)

TOPIC 1: LOGARITHMS

Teacher Note: Changing from exponential to logarithmic form in real world problems is the
most important concept in this section. This concept is particularly useful in Financial Maths

when learners are required to solve for n.

LESSON OVERVIEW

Introduction session: 5 minutes
2. Typical exam questions:

Question 1: 10 minutes

Question 2: 5 minutes

Question 3: 10 minutes
3. Discussion of solutions: 30 minutes

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1 (Used with permission from Maths Grade 12 Allcopy Mind Action Series textbook)

A colony of an endangered species originally numbering 1000 was predicted to have a
population N after t years given by the equation N =1000(0, 9)t :

(@) Estimate the population after 1 year. (2)

(b) Estimate the population after 2 years. (2)

(c) After how many years will the population decrease to 200? (5)
[9]

QUESTION 2 (DoE Nov 2008)

R1 570 is invested at 12% per annum. compound interest. After how many years will the

investment be worth R23 000? [4]

QUESTION 3 (Link to inverse graphs)

X
Given: g(x) =(1j
2

(@)  Write the inverse of g in the form g (x) =..... 2

(b)  Sketch the graph of g )

(c) Determine graphically the values of X for which Iog% x<0 (2)

[5]
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MATHEMATICS GRADE 12 SESSION 1 (TEACHER NOTES)
SECTION B: SOLUTIONS AND HINTS TO SECTION A
1(a) At t=0, v 1=0
N=50.29=50 “super-bugs’ v N=50.20 =50
(2)
1(b) At t=5, v N=50,2°
N =50.2° =1600 “super-bugs” v =1600
2
_ t
N =50.2 v 200=2"
+.10 000 = 50. 2" v log,200=t
-.200= 2" j t = 7,64385619
109,200 =t t~8days
()
~.1=7,64385619
-t~ 8 days
2 A=P(L+i)" v formula_
v’ substitution
23000 =1570(1+0,12)" v apply log function
v answer
- 23000 @,12)" The 8 months was (4)
1570 calculated
-.14,64968153......= (1,12)" by multiplying the decimal
~logy 1,14,64968153....=n | 208701789 by 12
-.n=23,68701789... years
~.n= 23 years 8 months
3(a) 1 X 1 y
2 Remember that the inverse of a 2
y graph is determined by
X = (lj interchanging x and y in the v g7Y(x) =log; X
? equation of the original graph. 2
- log 3 X=y 2)
g_l(x) = Iog% X
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GAU I ENG DEPARIMEN| OF EDUCA I ION SENIOR SECONDARY INTERVEN I ION PROGRAMME
MATHEMATICS GRADE 12 SESSION 1 (TEACHER NOTES)
3(b) — v’ shape
y Don’t forget to indicate the v (1;0)
A :
coordinates of the (2)

intercept with the axes.
The y-axis is the
asymptote of the graph.

(1;0)
< @ > X
v
3(c) Iog%x<0 for x>1 v x>1
(1)
SECTION C: HOMEWORK
QUESTION 1 (Used with permission from Maths Grade 12 Mind Action Series textbook)

Archaeologists use a specific formula when determining the age of fossils. This formula is the
n
5700
carbon dating formula and is given by: P :(%J where P is the percentage of carbon-14

remaining in the fossils after N years. Calculate the approximate age of a certain fossil
discovered if the percentage of carbon-14 in the fossil is 12,5%. [4]
QUESTION 2 (Used with permission from Maths Grade 12 Mind Action Series textbook)

(a) Determine how many years it would take for the value of a car to depreciate to
50% of its original value if the rate of depreciation, based on the reducing

balance method, is 8% per annum. (3)
(b) How long will it take for an amount of R50 000 to double if the interest rate is
18% per annum compounded monthly? (6)
[9]
QUESTION 3

The graph of f :x—log, X passes through the point (16 ; 2).

€)) Calculate the value of a. (3)
(b)  Write down the equation of the inverse in the form f_l(x) = 2
(c)  Sketch the graphs of fand f ~Lon the same set of axes. (4)

[9]
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SECTION D: SOLUTIONS TO HOMEWORK
1 1\5%0 v 0,125
125=| = _n
o1 [ZJ v 0,125=(0,5)5/0
0,125 = (0,5)5700 v n
e M - ) 090,5 0,125 = %
~.109g 50,125 = _n v' n=17100 years
’ 5700 [4]
3-_"N_
5700
-.n=17100 years
2() | 0,5x=x(1-0,08)" v correct
substitution
-.0,5=0,92" into formula
. v" use of logs
~lo 0,5=n g
J092 v answer
- n=8,312950414 (3)
8 years and 4 months
2(b) i \2n v 12n
A= P(“ﬁj Divide 1 by 12 and , 018
. 12
12n multiply n by 12
12
100 000 =50 ooo(1+ wj v 2=(015"
12 v |091,015 2=12n
- 2=(1,015)*" v’ n=3879627136
=109y 9152 =12n v' 3years 11 months
. 12n = 46,55552563
3 years 11 months [9]
3(a) ~.2=log, 16 v 2=log, 16
a?=16 v a®=16
a=4 v a=4
3)
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3(b) y =log, x v Xx=logsy
x=loggy v =4
A=y ()
- 7 (x) = 4%
3(c) v Graph of ()

A

v y-intercept of f
-1
v Graphof T (¥
§-1
f
4)

v’ x-intercept o

[9]
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MATHEMATICS GRADE 12 SESSION 1 (TEACHER NOTES)

TOPIC 2: FACTORISATION OF THIRD DEGREE POLYNOMIALS

Teacher Note: The factorisation of third degree polynomials is essential when sketching the
graphs of cubic functions. The X-intercepts of a cubic graph can be determined by factorising
cubic polynomials.

LESSON OVERVIEW

1. Introduction session: 5 minutes
2. Typical exam questions:
Question 1: 20 minutes
Question 2: 10 minutes
3. Discussion of solutions: 25 minutes

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1

Solve the following equations:

(@  x*—x*-22x+40=0 (4)
(b) x> +9x*+26x+24=0 (4)
© 3X°-7x*+4=0 (4)
(d) 4x°-19x-15=0 (4)
(e) X —x*—4x+4=0 4
QUESTION 2 120)

Solve the following equations:
(@) x*-27=0 (4)

() xX*+27=0 )
[8]
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MATHEMATICS GRADE 12 SESSION 1 (TEACHER NOTES)

SECTION B: SOLUTIONS AND HINTS TO SECTION A

1(a) x3 —x% —22x+40=0 v (x=2)
2
S (X=2)(x% +x-20)=0 j Ex +5;<(—2(21))
X+5)(x—
S (X=2)(x+5)(x—4)=0 v X2 of X5 o x—4
SoX=2o0r x=-5o0r x=4 (4)
1(b) X2 +9x2 +26X+24=0 v (x+3)
S (X+3) (X2 +6x+8) =0 v (x*+6x+8)
L (X+3)(x+4)(x+2)=0 v (x+4)(x+2)
“X=-3 or X=—4 or x=-2 Y X=-30rx=-4orx=-2
e _ - (4)
1(c) 3 —7x2+4=0 v (x=1)
S (X=1)(3x* —4x-4) =0 v (3X*—4x—4)
L (x=D)(Bx+2)(x-2)=0 v (3x+2)(x-2)
2
~x=1or x:—g or x=2 vox=slorx=-o orx=2
4)
1(d) 4x3 ~19x-15=0 v (x+D)
S (X+1)(4x% —4x—-15) =0 v (4x* —4x—15)
S (x+1)(2x=5)(2x+3) =0 v (2x-5)(2x+3)
5 3
x=-1 orx=g or x:—g v X=-lorx=g or x=-3
(4)
1(e) X2 —x2—4x+4=0 v (x=1)
2
S X3 (x=1) - 4(x-1) =0 v (X -4)
. 2 v (X+2)(x-2)
- (=D =4)=0 v x=1o x=-2 or x=2
S(x=D(x+2)(x-2)=0 (4)
SX=1 or x=-2 or Xx=2
[20]
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2(a) x3—27=0 v (x=3)(x®*+3x+9)=0
S (X=3)(X%+3x+9) =0 Y X:33+ -
X=3 or x?+3x+9=0 voX= _2
- 3+ /(3)2 —4(1)(9) v' x=23 s the only real solution
o 2(1) 4)
—3+/-27
X =
2
non-real solution
OR
=27 vv x=3
S.x=3
2(b) x3+27=0 (x+3)(x* =3x+9) =0

v

v x=-3

v ngi— ‘_27
2

v

x = =3 is the only real solution

L (Xx+3)(x2=3x+9)=0

o X=-3 or x*-3x+9=0

N E2 0 )

2(1) (4)
‘= 3+-27
2
non-real solution
OR
X0 =27 Vv x=-3
X=-3

[8]
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GAUIENG DEPARITMENIT OF EDUCATION S ENIOR SECONDARY INTERVENITION PROGRAMME

MATHEMATICS GRADE 12 SESSION 1 (TEACHER NOTES)

SECTION C: HOMEWORK

QUESTION 1

Solve the following equations, rounded off to two decimal places where appropriate:

@ xX*-6x2—x-6=0 4)
(b) X2 —2x2+16=0 (5)
©  2x*-5x*-4x+3=0 (4)
(d) X3 +4x2—2x—4=0 (6)
e) x3-5x*-3x+9=0 (4)
[23]
QUESTION 2
@) Determine the coordinates of the X-intercepts of the graph of
f(x) = x° —8x% +19x —12 (6)
(b)  Show that the graph of f(x)=x>—x?—x—2 cuts the x-axis at one point only. (5)
[11]
SECTION D: SOLUTIONS TO HOMEWORK
1(a) x3—6x>—x—6=0 v (x=1)
2
S (X=1)(x% —5x—6) =0 : EX ;5;’2‘—?)
X—6)(X+
S (x=1)(x-6)(x+1) =0 v x—41 Of X—6
SoX=21 or x=6 (4)

g3
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MATHEMATICS GRADE 12 SESSION 1 (TEACHER NOTES)
1(b) X2 —2x% +16=0 v (X+2)
2
S (X+2)(x* —4x+8) =0 ; (x —;X+8)
X =—
(=4 + . /(- 2 _
S X=-2 of X= (-4) +/(-4)° - 4Q)®) PN E L
2(2) 2
4+-16 v' x=-2 s the only real solution
== (5)
non-real
1(c) 2x3 —5x% —4x+3=0 v (x+])
2
S (X+1D)(2x2 = 7x+3) =0 : (;x —7x+3)
S (X+D(2X=1)(x=3) =0 (2x-1)(x-3)
1
1 v X=-1 or x== or x=3
SX==1 or x== or x=3 2
2 (4)
1(d) X3 +4x2 —2x-4=0 v (x-2)
2
X —AX%+2x+4=0 v (X*-2x-2)
) vV o x=2
SL(x=2)(x*-2x-2)=0 ) X_Zi"/ﬁ
(=Y + J(=2)2 _ _ N 2
SLX=2 or X= (2)—\/(22) 4@)(=2) v x=273
v x=-0,73
XZZi\E (6)
2
x=2,73 or x=-0,73
1(e) x> —5x? —3x+9=0 s (x+1)
S (X4 (X2 —6x+9) =0 y (X =6x+9)
S (X+1)(x=3)2=0 s (x=3)
X=-1 or x=3 v X=-1 or x=3
(4)
[23]
2(a) 0=x%-8x%+19x 12 v 0=x3-8x%+19x-12
L (X=D(x?=7x+12) =0 v (x=1)
L (X=D(x—4)(x-3)=0 s (=7x+12)
s X=1lor x=4 or x=3 v (X=4)(x-3)
(1;0) (4;0) (3;0) v X=lorx=4or x=3
s G0 (4,00 350
(6)

2
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2(b)

0=x3-x>—x-2

L (X=2)(X* +x+1) =0

SX=2 or X= ~1+(0)* - 4)@Q)

v (x-2)
(X® + x+1)
X=2

non-real

v

v

N E ]
2(1) 2
v

x =2 is the only x-intercept

(5)
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MATHEMATICS GRADE 12 SESSION 2 (TEACHER NOTES)

TOPIC 1: SEQUENCES AND SERIES

formulae.

Teacher Note: Sequences and series is an exciting part of the curriculum. Make sure the
learners know the difference between arithmetic and geometric sequences. They must also
know the relevant formulae for finding specific terms and the sum of a certain number of
terms.The sum to infinity is an important concept, as well as real world applications of the

LESSON OVERVIEW

1. Introduction session: 5 minutes
2. Typical exam questions:
Question 1: 10 minutes
Question 2: 10 minutes
Question 3: 10 minutes
3. Discussion of solutions: 25 minutes

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1

(@). Consider the sequence -2;3;8;13;18;23;28;33;38;.......

(1)  Determine the 100™ term.
(2) Determine the sum of the first 100 terms.

(b)  The 13™and 7" terms of an arithmetic sequence are 15 and 51 respectively.

Which term of the sequence is equal to —21

QUESTION 2

In a geometric sequence, the 6™ term is 243 and the 3 termis 72.
Determine:

(@) the constant ratio.

(b) the sum of the first 10 terms.

E\

&N
&
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(6)
[10]

(4)
(4)
[8]
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GAU I ENG DEPARIMEN| OF EDUCATION SENIOR SECONDARY INTERVEN I ION PROGRAMME
MATHEMATICS GRADE 12 SESSION 2 (TEACHER NOTES)
QUESTION 3 (DoE Nov 2008 Paper 1)

Consider the sequence: % 4

(@) If the pattern continues in the same way, write down the next TWO terms in the

sequence. (2)
(b) Calculate the sum of the first 50 terms of the sequence. (7)
[9]

QUESTION 4

100
(@) Calculate the value of > (2k —1) 4)
(b)  Write the following series in sigma notation: 2+5+8+11+14+17 (4)
(c)  Calculate the value of )’ 5(%} 4)
k=1
n
(d)  Calculate the value of n if 3 2% =2046 (5)
k=1
" 1\
(e) Calculate: > 5(—) (5)
k=l \9

[22]

QUESTION 5

Given the geometric series: 8x% +4x3 +2x* +

€)) Determine the n™ term of the series. (3)
(b) For what value(s) of X will the series converge? (2)
(c) Calculate the sum of the series to infinity if X = g (3)

[8]

SECTION B: SOLUTIONS AND HINTS TO SECTION A

1(@)(1) | T,=a+(n-1d VT —ar(n_1)d
Ty = -2+ (100-1)(5) = 493 v T - 493

(2)

%@3\ — Page 15 of 123

w GAquNG Paovmc:


https://ecolebooks.com
https://ecolebooks.com

Downl oad nore resources |like this on ECOLEBOOKS. COM
GAUIENG DEPARITMENIT OF EDUCAITION SENIOR SECONDARY INIERVENIION PROGRAMME
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@@ s :g[2a+(n—1)d] v Sy =2 [2a+(n-1)d]
S = ——[2(=2) + (100-1)(5
100 2[( )+ ( )(5)] 2
1(b) T3 =15 T, =51 v a+12d =15
s.a+l12d =15 a+6d =51 v’ a+6d =51
~a+12d =15.. A de—G
a+6d=51....B a=_87
-.6d=-36 A-B v 87+(n-1(-6)=-21
~d=-6 v n=19
-.a+12(-6) =15 (6)
a-72=15
C.a=87
T =-21
sa+(n-1)d=-21
~87+(n-1)(-6)=-21
.87-6n+6=-21
-.h=19
T =-21
[10]
2(a) T, =243 AND T;=72 v oar® =243
ar’=243 ...A v oar’=72
ar’=243 ....A /r3=2—7
ar:=72 ... B 8
r3:£ .... A=B v r=§
8 2
3 (4)
Sorh=—
2
2(b) 5 5
.-.a(ﬁj =243 v a(Ej =243
2 2
s.a=32 v a=32
10
32 (3) -1
10 v S 2
gzm *J DT
> S_
2
" Sa=—n " 73626562
Sio 3 ~ 3626,5625 / answer
2 (4)
[8]
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GAUIENG DEPARIMEN| OF EDUCA I ION SENIOR SECONDARY INTERVENIION PROGRAMME
MATHEMATICS GRADE 12 SESSION 2 (TEACHER NOTES)
3(a) 1 v v answers
;13 2)
16
3(b) Ss, = 25 terms of 1% sequence + 25 terms of 2" sequence | v separating into an
1 1 1 arithmetic and
Sgp = (E + 2 + A +..1025 terms) +(4+7+10+13+...to 25 terms geometric series
25
B
1 (1j25_1 v SN2 )
21\ 2 25 l—1
S, =1—+—[2(4) +24(3)] 2
<1 2 v’ correct formulae
25
S5, =0,999999... + 1000 7Y 24+ 24@3)
Ss =1001,00 v_ answer (7)
[9]
4(a) | W v’ expanding
2k =1 =[2(1) 1]+ [2(2) 1]+ [2(3) —1] +[2(4) 1] +..coven.... 2(100) -1
kZ::1( ) =20 1]+ [22) 1]+ [268) 1]+ [204) 2]+ a1, correct formula
=14+345+ T+ +199 v' substitution
v answer
4
We can use the formula Sn:g[a+l] to calculate the “)
sum:
100
S100 = [1 199]
.o SlOO = 10000
4(b) | The series is arithmetic. There are also 6 terms in the | v' correct formula
series. v T,=3n-1
a=2 d=3 n=6 v n=6
We can determine the general term as follows: 6
T,=a+(n-1)d v Y (3n-1)
n=1
T, =2+(n-1)(3) (4)
T, =2+3n-3
T,=3n-1
We can now write the series in sigma notation as
follows:
6
> (3n-1)
n=1
4(c) 10 1\kE 1\ 1\ 1) 1\° v expanding
Z 5[—) =5(—j +5(—j +5(—j T +5(—j v' correct formula
k=1 \ 5 5 5 5 5 v -
0 i~ N x substitution
=5£1j +5[—) +5 —j Foeer, +5(—j v’ answer
5 5 5 5 (4)
=5+1+—+.n. 5%
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This is a geometric series with:

a=5 and r=l
5

4(d n
() Sok=2ti 224284 .
k=1
- :2+4+8+16+ ........ v expand|ng
This is a geometric series with:
a=2 r=2 S,, = 2046
n_ v' correct formula
S - a(r 11)
r —
2)(2" -1)
n_ v 2046= A2 D
- 2046 =B D 2086=" 1
-.2046 = (2)(2" -1)
-.1023=2"-1
1024 =2"
S22l =2n v 1024=2"
~n=10 v n=10
5)
4 ) | = [(1)\P v expanding
) 5&) v’ stating that —1<r <1
k=1 v correct formula
1 1) 1! v' substitution
=5 E +5 £ +5) = | e, v answer
)
10\’ (1} (1Y
=5 =| +5| = | +5] = | +rirrirrerrn
5 5
=5+1+—4 .
The series is clearly geometric with the constant ratio
lying in the interval —1<r <1.
For this convergent geometric series a=5 and r :%
a 5 5 25
5
[22]
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5(a) (1 n-1 v' correct formula
T, =(8x )(Exj v a=8x°
1
v r==x 3
i (3)
5(b) —1<§<1 v —l<§<1
2 2
= 2<X<?2 v —2<Xx<?2 (2)
5(c) a v’ correct formula
S = 1-r v substitution
82 v’ answer
1-2
2
2
i
S RETEN
1-= =2
2 [ 2)
S, =72 (8]
SECTION C: HOMEWORK
QUESTION 1
The 19" term of an arithmetic sequence is 11, while the 31% term is 5.
(@) Determine the first three terms of the sequence. (5)
(b)  Which term of the sequence is equal to —297? (3)
[8]
QUESTION 2
. 1 2 3 4 180
Given: + + + F o —
181 181 181 181 181
€) Calculate the sum of the given series. (4)
(b) Hence calculate the sum of the following series:
1 1 2 1 2 3 1 2 180
— || == | = [ | —F 4. — (4)
2 3 3 4 4 4 181 181

g3
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QUESTION 3 (DoE Feb 2009 Paper 1)

The following is an arithmetic sequence: 1—-p; 2p—-3; p+5; .....

(@) Calculate the value of p. (3)
(b)  Write down the value of:
Q) The first term of the sequence. 1)
(2) The common difference. 2)
(c) Explain why none of the numbers in this arithmetic sequence are perfect squares.  (2)

[8]
QUESTION 4

In a geometric sequence in which all terms are positive, the sixth term is \/§ and the eighth

term is/27 . Determine the first term and constant ratio. [7]
QUESTION 5
n
(a) Determine n if > (6r-1)=456 7)
r=1
n
(b)  Prove that Z(Zk ~Dn=n®-4n. (6)
k=3
[13]
QUESTION 6
o0
. . 1 \N
Consider the series ) 2(3 X)
n=1
(@) For which values of X will the series converge? 3)
1 o . .
(b) If x= > calculate the sum to infinity of this series. 3)
[6]
QUESTION 7 (DoE Feb 2009 Paper 1)

A sequence of squares, each having side 1, is drawn as shown on the following page.
The first square is shaded, and the length of the side of each shaded square is half the
length of the side of the shaded square in the previous diagram.

E\
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1
> ]
DIAGRAM 1 DIAGRAM 2 DIAGRAM 3 DIAGRAM 4
(@) Determine the area of the unshaded region in DIAGRAM 3. (2)
(b) What is the sum of the areas of the unshaded regions on the first seven squares?  (5)
[7]
QUESTION 8
. 2 . .
A plant grows 1,5 m in 1% year. Its growth each year thereafter is 3 of its growth in the
previous year. What is the greatest height it can reach? [3]
SOLUTIONS TO HOMEWORK: SEQUENCES & SERIES (A)
1(a) To=a+18d =11 v Tg=a+18d =11
T3, =a+30d =5 v Ty =a+30d =5
~.12d =—6 /d=—1
4o 1 2
w0= ol v a=20
1 . 20; 195, 19... v sequence
a+18(?) =11 (5)
s.a=20
1(b) 1 v" Substitution into
20+(n—1) _E =-29 formula
. v’ equating to —29
(n—l)(——j:—49 v n=99
2 3)

..n=1=98
..n=99
oo Tgg =—29

[8]
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2(a) 1.2 3 4 180 v  correct a and d
181 181 181 181 ..................... 181 ‘/ CorreCt n
1 1 v Sn formula
=— d=— n=180 v’ correct answer
181 181 @)
180 1 1
Sign=—2| — [+(179)— |=90 90
82 (181) ( )181} B
2(b) [1]+(1+2j+(1+2 3) [ 1,2, 180) v’ simplifying fractions
2) 3 3)\4 4 4 181 181 181 tf get Se“les
v = -1N==
:1+1+11+2+ ........... +90 [a:1 d:1 T, =90] 2+(n 1)2 %0
: . 2 2 v n=180
.'.E+(n—1)5:90 v’ substitution into S,
14n—1-180 formula to get 8145
..n=180
180 1 1
5.Sg0 = +90 |=90| 90— [=8145
180 =75 {2 } { 2} 4)
[8]
3(a) (2p-3)-(1-p)=(p+5)-(2p-3) VT,-T=T-T,
2p-3-1+p=p+5-2p+3 v 2p-3-1+p=p+5-2p+3
3p-4=-p+8 v p=3
4p=12 3)
p=3
3b)1) | T,=1-(3)=-2 v answer
1)
3b)(2) | d=T,-T,=(2p-3)-(1-p) v (2p-3)-(1-p)
~d=(2(3)-3)-(1-3) v p=3
~d=3-(-2) )
..d=5
3(c) The sequence is -2;3;8;13;18;23;28;33;38;....... v'v' answer
After the first term —2, all the other terms end in either (2)
a3orans8.
Perfect squares never end in a 3 or an 8. (8]
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4 ar’ =43 vart={3
ar’ =27 voar’ =27
N v d|ZV|d|ng
a3 V=S
2 27 . .
o =\/; v correct working with
2_f5 surds
S re =49
sl 9
~r=+3 (terms are positive)
~a(WB3)* =B
_B3
(V3)°
1
(3)"
. a: 1
@)
1
La==
9 [7]
SOLUTIONS TO HOMEWORK: SEQUENCES & SERIES (B)
5(a) n expanding

> (6r 1) =[6(1) ~1] +[6(2) ~1]+[6(3) ~1] +..... + [6(n) —1] = 456

r=1

=5+11+17+....+(6n-1) =456

s, =%(2a+ (n—1)d)

- 456= g(2a+(n ~1)d)

- 456 = 2(2(5) +(n-1)(6))
456:2(10+6n—6)

456:2(4+6n)

456 = 2n+3n?
.0=3n%*+2n-456

correct formula

456 =g(2a+(n—1)d)
0=3n%*+2n-456
(3n+38)(n-12)=0

n:—§ or n=12
3

n=12

(7)

g3
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(3n+38)(n—12) =0
..3n=-38 or n=12
.'.n:—ﬁ or n=12
3
S.n=12
5(b) n v expanding
k2:“3[(2k —~Dn]=5n+7n+9n+...+[(2n-1)n] v a=5nd=2n
-.a=5n, d =2n and number of terms=n-2 v number of terms=n-2
n—2 v correct formula
5 Sy = 2 ——[2a+(n-2-1)d] v’ substitution
N9 v’ answer
~Shp =T[2(5n) +(n-3)(2n)] (6)
08, =1 . 2[10n +2n%—6n|
n-2
“Sha = =—=[2n*+4n]
=S, ,=2n(n-2)+n*(n-2)
~S, ,=2n—4n+n®-2n? =n®—4n [13]
6(&) iZ(%X)n v r=lX
2
n=1 , .
=2(lx)1+2(lx)2+2(lx)3+2(%x)4+ ............ —l<gx<l
v 2<x<?2
_x+%x2+}1x3+éx4+ .................... 3)
The series converges for:
—1<%x<1
S=2<X<?2
6(b) a—l r_ll_l vaandr
2 2\2) 4 v' S, formula
1 ) v %
. 2
Sy =—f%—=—=
-1 3 (3)
4 [6]
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Question 7:
L 1 .
> T
2 4
1
1 5 1 ]
2 4
DIAGRAM 1 DIAGRAM 2 DIAGRAM 3 DIAGRAM 4
7(a) Area of unshaded square v D) [1](1)
= Area of large square — Area of small shaded square 4 )\ 4
15
1)1 v =
=MD~ || 16
4\ 4 @)
__ 115
16 16
7(b) Sum of the unshaded areas of the first seven v’ v Getting the pattern for
squares: the unshaded areas
1 1 1 v' correct formula
=(1-1)+ 1‘2 + 1‘} N 1‘} v' substitution
1 1 v’ answer
=7- 1+—+—2+---+—6j (5)
4 4 4
7
o)
. 4
11
4
=7-1,333251953...
=5,67
[7]
8 g __L5 v' correct formula
90 T 2 v" substitution
1—[3j v answer
, [3]
=S, =4,5m
Thus the greatest height is 4,5 m
? (I Eo,

fg@g'i education
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MATHEMATICS GRADE 12 SESSION 3 (TEACHER NOTES)

FINANCIAL MATHEMATICS

Teacher Note: This session on Financial Mathematics will deal with future and present
value annuities. A future value annuity is a savings plan for the future, whereas a present
value annuity is a loan. There are two types of loans dealt with in this session: The first loan
is one in which a learner borrows money from a bank and has to pay a certain number of
equal repayments with interest. The second type of loan is one in which the learner deposits
a large sum of money into the bank and the bank pays the learner equal amounts with
interest over a given time period.

0 -

LESSON OVERVIEW

1. Review Homework from Session 2 10 minutes
2. Introduction session: 10 minutes
3. Typical exam questions:

Question 1: 15 minutes

Question 2: 15 minutes
4, Discussion of solutions: 35 minutes
5. Discussion of Homework 5 minutes

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1 15 minutes

(&)  Suppose that at the beginning of the month, R1000 is deposited into a bank.
At the end of that month, a further R1000 is deposited and a further R1000 at the
end of the next month. This continues for eight years. If the interest rate is
6% per annum compounded monthly, how much will have been saved after the
eight year period? (4)

(b) Patrick decided to start saving money for a period of eight years starting on
31 December 2009. At the end of January 2010 (in one month’s time), he
deposited R2300 into the savings plan. Thereafter, he continued making
deposits of R2300 at the end of each month for the planned eight year period.
The interest rate remained fixed at 10% per annum compounded monthly. (4)

(2) How much will he have saved at the end of his eight year plan which

started on the 31 December 20097 (4)
(2) If Patrick leaves the accumulated amount in the bank for a further three
months, what will the investment then be worth? (4)
[16]
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(4)

MATHEMATICS GRADE 12 SESSION 3

QUESTION 2 15 minutes

€)) David takes out a bank loan to pay for his new car. He repays the loan by
means of monthly payments of R4000 for a period of five years starting one
month after the granting of the loan. The interest rate is 24% per annum
compounded monthly. Calculate the purchase price of his new car.

(b) Peter inherits R400 000 from his father. He invests the money at an interest rate

of 12% per annum compounded monthly. He wishes to earn a monthly salary

from the investment for a period of twenty years starting in one month’s time.

How much will he receive each month?

(4)
[8]

SECTION B: SOLUTIONS AND HINTS TO SECTION A

QUESTION 1
@) Draw a timeline
10.00 1?00 1?00 1090
1 1 1 |
To T T, Tos
i . . v
(@) X[(1+ )" —1] In this example, the duration of correct formula
= : v n=97
i the loan is 8 years (96 months). 0.06
o7 However, the number of v 2=
1000 (1+ O'OGJ _1 payments made is 97 because of 12
the first payment being made v’ answer
~F= 0.06 immediately. This means that in (4)
i2 the first month, two payments of
R1000 were made.
. F=R124 442,68
(b)(1) Draw a timeline
2??00 2?00 2390
1 1 1 1
To T T, Tog

Dl 2 o
(%@33\ education _
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(b)(1)

- x[(1+-i)” —1]

In this example, the duration of

v’ correct formula
v n=96

' % the loan is 8 years (96 months). || v 0,10
2300 (14 919) ¢ However, the number of 12
12 payments made is 96 because v’ answer
- F= 010 of the first payment being made (4)
: one month after the start of the
12 savings plan.
-.F=R336 216,47
(b)(2) Draw a timeline
—
336 216,47 3 m
2300 2300 2300
. : : : : : :
Ty T Ty Tog To7 Tog Tog
(b)(2) - )" v’ correct formula
A=Pl+1) 5 Since there will no longer be any |v n=3
-~ A=336216.47 (1+ O,lOJ further pr)]ayments of R2300 into v’ P =33621647
12 'tt e" o do v’ answer
A annuity, all we now need to do is 4
- A=R344692,12 grow the R336 216,47 for three @)
months using the formula
A=P(1+i)" to calculate the future
value of the investment after the
further three months.
[16]
QUESTION 2
(@) Draw a timeline
P 4
o _gap 4000 4000 4000
1 1 1 TI
To Ty T 60
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(@) X[1-@+i) "]

There must always be a

v’ correct formula
v n=60

0,24
024 gap between the loan (P) v —2=0,02
4000[1—(1+ 12 j ] and the first payment in v answer
S p= order for the present (4)
0,24 value formula to work.
12
. P =R139043,55
(b)  Draw atimeline
400 000 X X X
L 1 | ]
1 1 1 1
T, T T Tas0
(b) 012240 v’ correct formula
X[ 1—1+— . v’ n=240
12 This is an example of a 0.12
400000 = 0,12 loan where you pay v ? =0,01
12 money into a bank and v answer

~ 400000x0,01
B [1— 1 01)—240}
- X = R4404,34

the bank pays you
monthly amounts with
interest.

(4)

[8]

SECTION C: HOMEWORK

QUESTION 1

Mpho takes out a retirement annuity that will supplement his pension when he retires in thirty
years’ time. He estimates that he will need R2 500 000 in this retirement fund at that stage.
The interest rate he earns is 9% per annum compounded monthly.

@) Calculate his monthly payment into this fund if he starts paying immediately and
makes his final payment in 30 years’ time.

3
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(b)  The retirement fund does not pay out the R2 500 000 million when Mpho

retires. Instead he will be paid monthly amounts, for a period of twenty years,

starting one month after his retirement. If the interest that he earns over this

period is calculated at 7% per annum compounded monthly, determine the

monthly payments he will receive.

QUESTION 2

()
[10]

Simphiwe takes out a twenty year loan of R100 000. She repays the loan by means of
equal monthly payments starting three months after the granting of the loan. The interest
rate is 18% per annum compounded monthly. Calculate the monthly payments. [5]

MATHEMATICS A

SECTION D: SOLUTIONS TO SESSION 3 HOMEWORK: TOPIC 1: FINANCIAL

QUESTION 1
(a) x| (1,0075)%! —1) v’ correct formula
2 500 000 = [ } v n=361
0,0075 0,09
. 2500 000x0,0075 _ 0007
~ [@oo75)*t-1)] - v’ F=2500 000
v answer
(b) 00724 v correct formula
X|1-|1+ 12) v n=240
2500 000 = v 0.07
(o,o7j 12
12 v’ P =2 500 000
v answer
2500 000x| %97 (5)
. 12 ) _
v 2407
1_(“ 0, 07)
12
10
- x=R19 382,47 [10]

3
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o _gap X A > A A A
TO Tl T2 T3 T4 T5 T6 T2 39 T24o
(@) v’ correct formula

1-(1, 015)—238}

-.100 000 2_ X[
- (1,015) =

v n=238
0,015
2 _238 ‘/ % = 0, 015
+.100 000(1,015)" x0,015 = x| 1~ (1,015) ** | R
100 000(1,015)°x0,015 100 000(1,015)
i [1_(1’015)_238] v answer
- x=R1591,35 [5]
i &S e
o ueaton. The SSIP is supported by D)
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FINANCIAL MATHEMATICS

Teacher Note: This session on Financial Mathematics will deal with future and present
value annuities. A present value annuity is a savings plan for the future, whereas a present
value annuity is a loan. There are two types of loans dealt with in this session: The first loan
in one in which the learner borrows money from a bank and has to pay a certain number of
equal repayments with interest. The second type of loan is one in which the learner deposits
a large sum of money into the bank and the bank pays the learner equal amounts with
interest over a given time period. In this lesson, learners will be required to work with logs to
calculate the value of n. They will also deal with sinking funds.

0 -

LESSON OVERVIEW

1. Introduction session: 5 minutes
2. Discuss Homework from Session 3 15 minutes
3. Typical exam questions:
Question 1: 15 minutes
Question 2: 20 minutes
4, Discussion of solutions: 35 minutes

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1 15 minutes

(&) Anna wants to save R300 000 by paying monthly amounts of R4000, starting in
one month’s time, into a savings account paying 15% p.a. compounded monthly.
How long will it take Anna to accumulate the R300 0007 (6)

(b) Peter borrows R500 000 from a bank and repays the loan by means of monthly
payments of R8000, starting one month after the granting of the loan. Interest is
fixed at 18% per annum compounded monthly. How many payments of R8000

will be made? (6)
[12]

QUESTION 2 (Sinking funds) 20 minutes

(a) A farmer has just bought a new tractor for R800 000. He has decided to replace
the tractor in 5 years' time, when its trade-in value will be R200 000. The
replacement cost of the tractor is expected to increase by 8% per annum.

(1) The farmer wants to replace his present tractor with a new one in 5 years' time.
The farmer wants to pay cash for the new tractor, after trading in his present
tractor for R200 000. How much will he need to pay? 3)

&
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(2) One month after purchasing his present tractor, the farmer deposited x rands
into an account that pays interest at a rate of 12% p.a., compounded monthly.
He continued to deposit the same amount at the end of each month for a total
of 60 months. At the end of sixty months he has exactly the amount that is
needed to purchase a new tractor, after he trades in his present tractor.
Calculate the value of x.

(6)

(b) Suppose that twelve months after the purchase of the present tractor and every
twelve months thereafter, he withdraws R5 000 from his account, to pay for
maintenance of the tractor. If he makes five such withdrawals, what will the new
monthly deposit be?

(4)
[13]

SECTION B: SOLUTIONS AND HINTS TO SECTION A

1(a) Draw atimeline
300 000
4000 4000 4000 | 4000 4000
1 1 1 1 1 1 1
Thb . T, T;
% =0,0125
12
1(a) 4000[(1 0125)" _1] v correct formula
300 000 = ’ v 0154 0125
0,0125 > =0,
4000 v 10g 01p51,9375 =1
- 300 03%33’0125 +1=(1,0125)" v n=53,24189314

+1,9375 = (1,0125)"
. |0g110125 1, 9375 =N
-.n=053,24189314

It will take Anna 53 months and approximately 7-8 days

depending on the number of days in the 54" month.

v answer

(6)

3
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1(b) Draw atimeline
500 000
l 8000 8000 8000 8000 8000
1 1 1 1 1 1
TO Tl T2 T3
0,18
——=0,015
12
1(b) 8000[1—(1 015)4] v’ correct formula
8000 v
- (LO15) " =1 500 000x 0,015 109y 015 0,0625=—n
8000

~.(1,015)™" =0,0625
..0,0625=(1,015)™"

=109y 035 0,0625 = —n
. —186,2221025=—n
-.n=186,2221025

decimal here indicates that there will be
which is less than R8000.

There will be 186 payments of R8000 into the annuity. The

a final payment

v’ n=186,2221025
v answer

(6)

[12]

2(a)(1) | A =800000(L 08)°
. A =1175462,46
1175462, 46 — 200 000

=R975462,46

v’ 800000(1, 08)°
23000

—~———=n
1570
v’ n=23,69 years

|091,12

3)

2(a) (2) Draw a time line

975462,46

X
l
1

R Y

T =
N

T

2L o0
12

3

1y —
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2(a)(2) x[(L+i)" -1 v correct formula
F= - v n=60

0,12
60 _ v 2=2-0,01
. 975462, 46 = @0 -1 12
0,01 v F=975462,46
. 975462,46x0.01 y Vv
Comon-1 x = R11944,00
. X=R11944,00 (6)

2(b) Draw atime line

48 months

36 months

24 months
12 months

/N
5000 5000 5000 5000 5000

1 1 | | 1 1
Ty To, Toy Tas Tag Teo
2(b) Services v’ services
v’ 975462,46 i
=[5000(1,01)* +5000(1,01)™° +5000(1,01)** +5000(1,01)** +5000] 0 01]60+ Sfl’“"ces
X —
= v ARPH 72
=32197,77 ) 0.01
975462, 46 + Services = ML v’ x=R12338,24
0,01 (4)
975462,46+32197,77 =81,66966986 x
X =R12338, 24

[13]

3
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MATHEMATICS GRADE 12 SESSION 4 (TEACHER NOTES)

SECTION C: HOMEWORK

QUESTION 1

Mark’s small business, called Postal Emporium, purchases a photocopying machine for

R200 000. The photocopy machine depreciates in value at 20% per annum on a reducing
balance. Mark’s business wants to buy a new machine in five years’ time. A new machine will
cost much more in the future and its cost will escalate at 16% per annum effective. The old
machine will be sold at scrap value after five years. A sinking fund is set up immediately in
order to save up for the new machine. The proceeds from the sale of the old machine will be
used together with the sinking fund to buy the new machine. The small business will pay equal
monthly amounts into the sinking fund, and the interest earned is 18% per annum
compounded monthly. The first payment will be made immediately, and the last payment will
be made at the end of the five year period.

€) Find the scrap value of the old machine. (2)
(b) Find the cost of the new machine in five years’ time. (2)
(c) Find the amount required in the sinking fund in five years’ time. (2)
(d) Find the equal monthly payments made into the sinking fund. (4)

(e) Suppose that the business decides to service the machine at the end of each
year for the five year period. R3000 will be withdrawn from the sinking fund at the
end of each year starting one year after the original machine was bought.

(1) Calculate the reduced value of the sinking fund at the end of the five year
period due to these withdrawals. 3)

(2) Calculate the increased monthly payment into the sinking fund which
will yield the original sinking fund amount as well as allow for withdrawals
from the fund for the services. (5)
[17]

QUESTION 2
(@) R2000 is immediately deposited into a savings account. Six months later and
every six months thereafter, R2000 is deposited into the account. The interest
rate is 16% p.a. compounded half-yearly. How long will it take to accumulate
R100 000? (7)

(b) How long will it take to repay a loan of R400 000 if the first quarterly payment of

R17000 is made three months after the granting of the loan and the interest rate

&
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MATHEMATICS GRADE 12 SESSION 4

is 16% per annum compounded quarterly?

(TEACHER NOTES)

(6)

[13]

SECTION D: SOLUTIONS TO HOMEWORK: FINANCIAL MATHEMATICS

QUESTION 1

1@ | A=200000(1-0,2)°
..A =R65536

v' correct formula
v’ answer

(2)

1(b) | A =200 000(L+0,16)°

v' correct formula

v  answer
. A=R420 068,33 )
1(c) Sinking fund =420 068,33 -65 536 v  answer
Sinking fund =354 532,33 (2)
1(d) Draw atime line
X r X X X x
1 1 1 1 1 1
T, T, T, T, T
0,18 0,015 60
12
1(d) 1.015)% —1 v’ correct formula
354 532,33 = X[( ) } v F=35453233
0,015 v n=61
354 532,3(2; 0,015 _y v 01_;8 0,015
[(1’015) _1] v x=R3593,55
. X =R3593,55 (4)

F 3
?&@aﬁ education
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1(e) (1) Draw a time line

48 months

36 months

24 months

12 months
/N
3000 3000 3000 3000 3000

I 1 || 1 || 1
To T Toy Tsg Tag Teo
1(e)(1) | Future value of the withdrawals: v’ services
48 36 v' R22 133,22
3000 (1+ %) + 3000(l+ wj v reduced value

24 12 (3)
+3000( 1+ % +3000| 1+ E +3000
12 12

=R22 133,22

The reduced value of the sinking fund will be:

R354 532,33-R22 133,22 = R332 399,11

1(e)(2) If we add R22 133,22 to the original sinking fund amount of | v' correct formula
R354 532,33, then it will be possible not only to receive the | v© F=376 665,55
sinking fund amount of R354 532,33 at the end of the five | v n=61

year period, but also be able to make the service 0,18
withdrawals at the end of each year for the five year period. v 12 0,015
x[(1,015)51—1} v x=R3817,90

354 532,33+22 133,22 =

0,015 (5)
x[(l, 015)% —1]
0,015
. 376.66555x0,015 _

[(1, 015)% —1]
- x=R3817,90

.376 665,55 =

[17]
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2(a) 2000] (1,08)™" -1 v correct formula
100 000 = 008 v 0,_216 0,08
100 000x0,08 _ (1,08)™ —1 v’ time period
2000 =n+1
. 100000x0,08 , _ (108" v 5=(1,08)"
2000 v logygg5=n+1
~.5=(1,08)"" v’ n=19,91237188
. 1ogygg5=n+1 v n=10 years
-.n=19,91237188 (7)
. n =~ 20 half-years
~.n=~10 years
(since there are 20 half years
in a ten-year period)

2(b)

17000[1— (1, 04)—”}
0,04

400 000x0,04 _1-(1,04)™"
17000

S (L04)™" =1

400 000 =

400 000x0,04
17000
- (1,04)™" =0,05882352941

-.0,05882352941 = (1,04)™"

v correct formula

v 218404
4

v
0,0588...=(1,04)™"
v

10900625 1, 015=—n
v’ n=72,23768046
v_ answer

3

= log; o4 0,05882352941 = —n ©)
-.N=72,23768046
18 years 3 months

[13]
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MATHEMATICS GRADE 12 SESSION 5 (TEACHER NOTES)

TRIGONOMETRY (REVISION)

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1
€) If 2tan®0—3=0, then determine by means of a diagram and without using a calculator,
the value of 13sin 0 —%tan 0, if itis given that 180° < 6 < 360°. (6)
) Q) If sin18° =t, use a diagram to determine the following in terms of t:
cos?18°.tan%18°
— (6)
sinl8
(2) By using identities, verify your answer. (3)
QUESTION 2
Simplify the following without using a calculator:
(@)  sin150°.cos240°.tan 315° (5)
sin(180°+ 6
) (180°+9) @
c0s360°.c0s(360° —0)
)  sin®130°+sin®320° (4)
QUESTION 3
(@ If tanA=p, p>0 and A e[0°90°] determine with the aid of a diagram the value of
the following in terms of p.
(1) sinA (3)
(2) COSA (1)
(b) Simplify the following without using a calculator:

) tan(—480°).sin 300°.cos14°.sin(—135°) e
sin104°.cos 225°
(2 tan(90° + x).sin(—x —180°) (6)

3
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MATHEMATICS GRADE 12 SESSION 5
QUESTION 4
, o 1+sin cos0O 2
Prove the following by using identities: 0 — =
cos® 1+sin® cosH

(TEACHER NOTES)

®)

SECTION B: SOLUTIONS AND HINTS

1(a — -3
®) tan@:g:—g AY /tan@:__
v’ correct quadrant
v'v correct
(—2)2+(—3)2 =12 » X | substitution:
2
3\ -2
1=+ /i3 V13
(-2;-3) v correct answer
Butr>0 ’ v (6)
s r=413
135in29—ztane
3
_13[—_3j2_z(—_3)
J13) 3\ -2
_13[2)_2(3
13) 3\2
=9-1
1(b)(2) oo v correct quadrant
sin18° =— X=r -y |y
2 2 2 f
X =1-t? Y 1
> \
SoX=41-t v =
Vi-t
2100 +an21Q0 v’ squaring
cos“18°.tan“18 v answer
sin18° (6)
2 2
V1-t? t N
U 1-t? _(1_t N1 .
- t - t -

3
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1(0)(2) cos?18°.tan’18° y sin®18°
sin18° cos218°
.2 H [e)
2400 SIN18° v SIn18
cos“18°. c0s? 18° v_ answer
B sin18° 3)
sin%18°
sin18°
=sin18°
=t
2(a) sin150°.cos 240°.tan 315° v sin30°
= (5in 30°)(—cos 60°)(— tan 45°) v €0s360° =
1 1 v —tan45°
= (—j(——j(—l) v evaluating special
2 2 angles
1 v_ answer
" ©))
2(b) sin(180° +0) v —sin®
c0s360°.c0s(360° —0) v/ —0s60°
_sin 0 v’ COS 6
~ ()(cos0) v —tano
B (4)
=—tano
2(c) sin?130° +sin? 320° v sin50°
—sin®50° 4 sin? 40° v sin? 40°
—s5in?50° + cos? 50° v c0s? 50°
=1 V1
(4)
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3(a)(1) anA = P A v’ correct quadrant
' Lp) | ¥ r=Lep?
r’ =x%+y?
r2:12+p2 rA Y sinA= } S
2_ .2 < > pr+1
rr=p +1 (3)
r=yp’+1
SinA=——> v
p? +1
2
3@Q@ | a L v OSA=
p?+1 JpZ+1
1)
3(b)(1) tan(—480°).sin 300°.cos14°.sin(—135°) v’ tan60°
sin104°.cos 225° v —sin60°
(~tan 480°)(—sin 60°)(cos14°)(—sin135°) “; —_S'ggf ) cos1ae
(sin 76°)(—cos 45°) L, sin( - ) =cos
_ (~tan120°)(~sin 60°)(cos14°)(~sin 45°) /e:/;(l)j :t?ng special
(sin 76°)(—cos 45°) angles
_ (—(—tan 60°))(—sin 60°)(cos14°)(—sin 45°) vanswer
(sin(90° —14°))(~cos 45°) (7)
_ (tan 60°)(—sin 60°)(cos14°)(—sin 45°)
(cos14°)(—cos45°)
&) )[ 2
1 21 2 3
2 2
2
3(b)(2) tan(90° + x).sin(—x—180°) v sin(90° + x)
_ 3|n(900+ X) sin[~(x +180%)] co_s(90°1—x)
cos(90° + x) v’ —sin(180° + x)
= CO_S X —sin(180° + x) vV C:;XX
—sin x -
COS X . v’ sinx
=_Sinxx—(—sm X) v _CosX
CosX . (6)
= - X SIN X
—sinx
= —CO0S X

I
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. - -
4 LHS:1+Sm9+ cos_e cosO(1+sin0)
cos® 1+sin® v
_ (1+sin0)* +cos® 0 1+2sin0+sin? 0+ cos? 0
- cosO(1+sin0) v'sin20+cos?0=1
_ 1+2sin+sin? 0+ cos’ 0 Y 2(1+sin6)
cosO(1+sin0O) \/L
_ 1+2sin6+1 cos9 5)
cosO(1+sin0)
_ 242sin6  2(1+sinG) 2 RHS
cosO(1l+sinB®) cosO(1+sin®) cosO
SECTION C: HOMEWORK
QUESTION 1
5sinA 0. RO : ,
@ If 5 =4/6 and Ae[90 ;360 ] calculate without the use of a calculator and with
the aid of a diagram the value of 5tan A.CosA.
(b) If sin32°=m, use a diagram to express the following in terms of m:
(1) sin328° 4)
2 c0s58° 2
(3) tan212° 2)

QUESTION 2

Simplify the following without using a calculator:

c0s210°.tan’ 315°
)] - S > (5)
sin300°.c0s120

sin®(180°+0).sin (360°-0)

b
® cos® (90°—6).cos(90°+0)

()

(c)  co0s?(360°—x) —sin(180° — X) cos(90° + X) — cos>(180 + X) (5)
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QUESTION 3
@) Simplify:

tan(180° + x) cos(360° — x)
sin(180° — x) cos(90° + x) + cos(540° + x) cos(—x)

(b) If cos26°=p, express the following in terms of p:

cos(—64°) tan(—244°) sin? 334°
C0S566°

QUESTION 4

Prove that:

2 1 1
COS“ X| — + — =2
sinx—-1 sinx+1

(TEACHER NOTES)

(9)

(8)

®)

SECTION D: SOLUTIONS TO HOMEWORK

1(a) . 2./6
A=
SIn (X,z\/g) A
2_ 2 2
XT=r-y , 5 W A
x2=52—(2x/5) < >
X% =
Xx==1
x=-1 v
.'.5tanA.cosA:5[¥J.(%lj:2«/5

2\/6

v SiInA=——
5

v’ correct quadrant
v'v'correct substitution:

{53

v’ correct answer

(6)
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1(b)(1) . m v’ correct quadrant
sin32°=— >
1 v x=41-m
x?+m? =1 v sin328° =sin32°
v answer
SX=v1-m? @)
sin328°=sin32°=m X
1b)(2) v sin32°
v answer
(2)
1(b)(3) tan 2120 v’ tan32°
= tan 32° s _m
m 1-m?
m? @
2(a) 0s210°.tan? 315° v —c0s30°
sin 300°.c0s120° v’ (~tan45°)°
(—c0s 30°)(—tan 45°)° v —sin60°
= o
(—sin 60°)(—cos 60°) v’ —C0s60 |
v’ evaluating special
_ﬁ (_1)2 angles
2 v answer
(B 1 (6)
I
=2
2(b) sin? (180°+0).sin (360° - ) Numerator:
cos” (90°-0).cos(90°+6) v sin“ o
5 . v —sin0
= (s!nz 6)(—s!n 0) Denominator:
(sin© 0)(—sin 6) vsinZ6
=1 v —sin@
v 1
_ (5)
2() cos?(360° — x) —sin(180° — x) cos(90° + X) — cos? (180 + x) \/\/\/geductlons
= c0s? X — (sin X)(=sin x) —cos? x v sin® X -
=sin®x
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(TEACHER NOTES)

3(a) tan(180° + x) cos(360° — x) Numerator:
sin(180° — x) cos(90° + X) + cos(540° + X) cos(—X) ‘/‘/_ (tan x)(cos x)
B (tan x)(cos X) v Snx
(sin x)(=sin x) — (cos x)(cos X) cosx
sin x Denominator:
——=cosx vy
—_ COSX (sin x)(—sin x) —(cos x)(cos x)
—sin? x —cos® x v (n2 )
. —(sm X +C0S x)
B sin x _
_(sin2 X+ €08 x) Y —sinx ©)
=-sinx
3(b) cos(—64°) tan(—244°) sin? 334° “:COS 64° .
c0s566° . .—t326654
O\(_ o\(_c1 0\2 S °©
_ (cos64°)(—tan 244 o)( sin 26°) v c0S 26°
cos 206 y _sin64°
_ (c0s64°)(—tan 64°)sin” 26° 05 64°
—C0S 26° v —sin64°
—qj o _ 2 o
(cos 640)( sin 64 jsin2 26° v'1-cos® 26
_ cos 64° v1-p?
—sin 64°
=sin% 26°
=1-cos?® 26° (8)
4 1 1 v (1+sin x) + (L—sin x)
cos® x| — +— . .
sinx—1 sinx+1 v (1+sinx)(1-sinx)
M i 2
_ cos? x (l+SII:] X)+ (1 §|n X) «m
| (L+sinx)(1-sinx)
2 —
2 2
=C0S™ X —2:| COS™ X
| 1-sin“ X v
= c0s X 22 } ()
| cos” X
=2
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TRIGONOMETRY

Teacher Note: Trigonometry is an extremely important and large part of Paper 2. Ensure
that learners master all the basic rules and definitions and be able to apply these rules in
many different types of questions. In this session learners will concentrate on Grade 12
Trigonometry which involves compound and double angles. These Grade 12 concepts will
be integrated with the trigonometry studied in Grade 11. Before attempting the typical exam
questions, learners must familiarise themselves with the basics in Section B of the learner
notes.

0 -

LESSON OVERVIEW

1. Introduction session: 10 minutes
Discuss Homework from Session 5 10 minutes
2. Typical exam questions:
Question 1 15 minutes
Question 2: 10 minutes
Question 3: 5 minutes
3. Discussion of solutions: 35 minutes
4 Discuss Homework for this session 5 minutes

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1

Simplify the following without using a calculator:

tan(—60°) cos(—156°) cos 294°

7
sin492° 0

(@)

) cos® 375° — cos?(~75°) -
sin(—50°)sin 230° —sin 40°cos 310°

[14]
QUESTION 2
(@)  Show that cos(60°+6) — cos(60°—6)=—/3sin6 (5)
(b)  Hence, evaluate c0s105° + c0s15° without using a calculator. (5)
[10]
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QUESTION 3
Rewrite cos30 in terms of cos0. [6]

SECTION B: SOLUTIONS AND HINTS

1(a) tan(—60°) cos(—156°) cos 294° v’ (~tan 60°)(cos156°)
sin492° v/ —C0s66°
_ (~tan 60°)(cos156°)(—cos 66°) v sin48°
B (sin132°) j —3 ]
_ (—3)(~cos 24°)(sin 24°) e ot
(sin48°) L NG
_ (—/3)(~cos 24°)(~sin 24°) 3
- 2sin 24°cos 24° (7)
_ B
2
1(b) cos? 375° —cos? (—75°) v’ c0s?15°
sin(=50°)sin 230° +sin 40° cos 310° v’ cos? 75°
c0s215° — cos? 75° v sin?50°
= N ENOY i B9 4 (<in A0 5 v’ cos?50°
(—sin50°)(-sin50°) + (sin 40°)(cos 50°) v c0s30°
~ cos?15° —sin?15° v 1
"~ sin?50° + (cos50°)(cos 50°) L, \3
_ c0s®15°-sin?15° 2
"~ sin?50°+cos® 50° ()
_ €0s2(15°)
==
=0s30°
_\3
S 2 [14]
2(a) | cos(60°+6)—cos(60°—0) v _ _
. . ) .| cos60°.cosO —sin60°.sin6 v’
=c0s60°.c0s0 — sin60°.sin® — (cos60°.cosO + sin60°.sin 0s60°.C0s0 - SinB0°.SinO v’
3
=(1j.cose—££}sine —(lj.cose—[ﬁ).sine %
2 2 2 2 1
=—/3sin6 d 2
v —3sind
()
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2(b) c0s105° + cos15° v’ cos(60°+45°)
=cos(60°+45°) — cos(60°—45°) v cos(60°—45°)
= —J3sin45° v —3sin45°
-3 ﬁ v ﬁ
2 2
—/6
:ﬁ v > (5)
’ [10]
3 cos 360 v’ cos(20+0)
=c0s(20 + 0) v’ c0s20.c0s0 — sin 20.sin 0
= €0520.c0s0 — sin 20.5in O v 2c0s? -1
e
= (2cos? 0—1).cos 6 — (2sin Hcos H).sin O 23|nec2:ose
2 ., v 1-cos“ 0
=2C0s"0—-Ccos0—2sin” 6.cosO v 4cos®0—3cosH
=2c0s°6—cos 0 —2(1—cos® H) cosH
= 2c0s° 6 —cos 0 —2(cosH—cos> 6)
=2c0s°0-cos0—2cos0+2cos® 0
=4c0s°0—3c0s 0 [6]
SECTION C: HOMEWORK

QUESTION 1

Determine the value of the following without using a calculator.

sin34°c0s10° —cos34°sin10°
(a) (3)

sinl2°cos12°

(b)  sin(—285°) (5)

c0s215° —sin15°cos 75°
c0s?15° +sin15°cos15° tan15°

() (6)

[14]
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QUESTION 2

(@)  Prove that sin(45°+0).sin(45°-0) = %cos 20 (5)

(b)  Hence determine the value of sin75°.sin15° 3)
[8]

QUESTION 3

Prove that:  sin40 = 4sin0.cos0 —8sin®0.cosO [4]

SOLUTIONS TO HOMEWORK: TRIGONOMETRY (A)

1(a) sin34°¢0s10° —cos34°sin10° v’ sin24°
sSin12°cos12° v’ 2sin12°cos12°
_ sin(34°-10°) V2
~ sin12°cos12° (3)
_sin24°
~ sin12°cos12°
_ 2sin12°cos12°
~ sin12°cos12°
=2
1(b) sin(—285°) v’ —sin 285°
=—sin 285° v s!n 75° _
_ _sin(360° - 75%) v’ s5in45°co0s 30° + cos 45°sin 30°
L8
=sin75° 2 2 2 \?
= sin(45° + 30°) ,B+V2
= sin 45°c0s 30° + cos 45°sin 30° 4 5)
()B) ()1
2 )\ 2 ) 2 (Ej
_B+42
4
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1(c) c0s?15°—sin15°cos 75° v’ €0s?15°—sin15°.sin15°
cos?15°+5in15°c0s15° tan 15° , Sin15°
c0s®15° —sin15°cos(90° —15°) cos15°
- _ sini5e v’ c0s215°+5in?15°
coS 15°+sm15°cosl5°( OJ v1
cos15 v c0s30°
_ cos”15°-sin15°.sin15° B
c0s?15° +sin%15° 2
~ c0s?15°—sin®15° (6)
1
=c0s215°—sin?15°
=C0S2(15°) =c0s30° = % [14]
2(a) sin(45° +0).sin(45°-0) v’ expansion of sin(45°+0)
=[sin 45°cos 6+ cos 45°sin 6][sin 45°cos 6 —cos 45°sin 6] | v expansion of sin(45°—0)
={£0059+ﬁsine}{ﬁcose—ﬁsine} 4 Sin45°:COS45°=£
2 2 2 2 2
v (cos?0—sin?0
={g(cos(ﬂsine)}[%(cose—sine)} (1 )
v Ecosze
=%(cose+sin6)(cose—sin6)
5
=%(cosze—sin26)=%cosze ®)
2(b) sin 75°.sin15° v’ 45°+30°; 45°-30°
= sin(45° +30°).sin(45 — 30°) v L os60°
2
:30032(30"):l003600:1 1.1 1
2 2 2\ 2 4 i
4
3)
[8]
3 sin 460 v’ 2sin20.cos20
=sin2(20) v ZSiHQ.CZOSO
=25sin 20.c0s 20 j 1-2sin°6 \
. . 4sin 6.cos0—8sin°0.cos O
=2(2sin6.cos0)(1-2sin’0)
[4]
=4sin 6.cos 0 —8sin®0.cos O

3
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TRIGONOMETRY

Teacher Note: Trigonometry is an extremely important and large part of Paper 2. Ensure
that learners master all the basic rules and definitions and be able to apply these rules in
many different types of questions. In this session learners will concentrate on Grade 12
Trigonometry which involves compound and double angles. These Grade 12 concepts will
be integrated with the trigopnometry studied in Grade 11. Before attempting the typical exam
questions, learners must familiarise themselves with the basics in Section B of the learner
notes.

LESSON OVERVIEW

1. Introduction session: 5 minutes
Homework Discussion 10 minutes
2. Typical exam questions:
Question 1: 15 minutes
Question 2: 10 minutes
Question 3: 10 minutes
3. Discussion of solutions: 35 minutes
4. Discuss Homework 5 minutes

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1
Prove that:
(@) 1—_c052x—smx _tanx ©)
SIN2X —COoS X
(b) SInO+SsIin 20 _tan® ©)
1+ cos0+cos20
CoS2A COSA —sinA
(c) : = . ©)
1+sin2A  cosA+SinA
[17]
QUESTION 2
It is known that 13sinau.—5=0 and tanf} = —% where a €[90° ; 270°] and  €[90° ; 270°].
Determine, without using a calculator, the values of the following:
@) coso (5)
(b) cos(a+3) (6)
[11]
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If sin18° =t determine the following in terms of t.

(@)  cosl8° (4)
(b)  sin78° (5)
SECTION B: SOLUTIONS AND HINTS
1(a) 1-c0s2x—sin X v 1-2sin? x
Sin 2X —Cos X v’ 2sin xcos x
_1—(1—23in2x)—sinx \\; sin x(23|_n x—1)
25in X €0S X —COS X cc_)sx(23|nx—1)
1-1+2sin? x—sin x v ANX
=—— COS X
25sin X C0S X —COS X v tan x
_ 2sin®x—sinx (6)
25iN X COS X — COS X
_sinx(2sinx-1)
cos x(2sin x—1)
sin x
=" =tanx
COS X
1(b) sin0+sin 20 v' 2sin0cos0
1+ cos0+cos 20 v 2cos’0-1
_sin6+2sin 6.cos 0 v sin6(1+2cos6)
1+c0s0+(2cos’0-1) v cos6(1+2c0s6)
_ sin6(1+2cosH) , sing
c0s0+2c0s°0 cos0
_ sinB(1+2co0s0) Y t@ané ©)
~ cosO(1+2cosh)
_sin®
cos0
=tan 0O
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1(c) cos2A v’ cos’ A—sin?A
1+sin2A v 2sinAcosA
_ cos?A—sinA v (c_osA+sinA)(c_osA—sinA)
T 1+ 2SiNACoSA v (smA+c_osA)(smA+cosA)
_ (cosA+sinA)(cosA—-sinA) o COSA—sInA
sin? A+cos? A+ 2sin Acos A CosA+sINA
_ (cosA+sin A)(cosA—sinA) ()
sin® A+2sin Acos A +cos® A
_ (cosA+sinA)(cosA—sinA)
(sinA+cosA)(sin A+cosA)
_CosA-sinA 17
CoOsA+sinA [17]
2(2) SiI‘IOL=E 4 v sinazi
13 13
13 v diagram
> v’ Pythagoras
m > voXx, =-12
-12 1
v cosa=—"—
13
Y, =5 r, =13 )
X2 +(5)% = (13)
s x2 =144
DXy =12
12
S.Coso=——
13
3 F\
2 . Sedyc_afio.q
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2(b) 3 A v diagram
tanp=—- v’ Pythagoras
Yy =3 X =—4 ; 5 v r=5 _ _

\ v’ cosa.cosB—sino.sinf
r:5 B »
- [ BEHEE
13 5 13)\5
;B
65
cos(a. + ) (6)
= C0S.COSB —sina.sinf3
_(_2) (4 (53
13)\ 5) 13)\5
48 15 33
65 65 [11]
3(a) oo gt v diagram
sin1g _t_i x* =r>—y? | ¥ Pythagoras
212t vV x=41-1?
. y2 2 1-t? >
Soxo=1-t v c0s18°=——=4/1-t
> 1
X =1-t7 4
_ 42
.C0s18° = 11t =\1-t?

3(b) sin 78° v’ sin(60°+18°)
=sin(60°+18°) v' sin60°.c0s18° +cos60°.sin18°
=5in 60°.c0518°+ c0s 60°.5in 18 , (?j and (%)
= ﬁ .\/1—t2+(1j.t

2 2 v J1-t* and t
J1-t2 JB(L-t7) +t 3(1-t2) +t
AR L (1-t) + /#
2 2 2 2
(5)
[9]

SECTION C: HOMEWORK

QUESTION 1

Prove that:

(@) (tan x —1)(sin 2x — 2cos® x) = 2(1— 2sin XCcos X) (6)
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©)
[9]

(@  Show that sin(45°—a) = .

(b)  Hence prove that sin 2o+ 2sin®(45° -

QUESTION 3

p
If cosp=—F=
J5

terms of p for:
€)) tan
(b) cos2p3

QUESTION 4

o)

©)

1 (6)
[9]

where p < 0 and S <[180°;360°], determine, using a diagram, an expression in

(4)

©)
[7]

If sin61°= \/5, determine the value of the following in terms of a:

C0S 73°c0s15° +sin 73°sin15°

[6]

SECTION D: SOLUTIONS TO HOMEWORK: TOPIC 2: TRIGONOMETRY (2)

1(a) (tan x —1)(sin 2x — 2 cos? x)

:(ﬂ—l](ZSin X.C0S X — 205" X)
COS X

:(MjZCOS X(sin X —Cos X)

COS X

= 2(sin X —cos x)?

= 2(sin® X — 2sin X.COS X +C0S* X)

=2(1—2sin x.cos x)

s Sinx
COS X
v’ 2sin xcos x
v Sin X —Cos X
COS X
v’ 2¢0s X(sin X —cos X)

v 2(sin® X — 25sin X.Cos X + €os” X)
v’ 2(1-2sin x.cos X)
(6)

1(b) C0S 2X

COS X —Sin X

_ cos’x—sin’x

~ cosx—sinX

_ (cosx—sinx)(cosx+sinx)
- COS X —Sin X

=C0S X+Sin X

v’ cos’X —sin?x
v' (cos x—sin x)(cos x +sin x)
v' €OS X+Sin X

©)

[9]
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2(a) sin(45°—a) v’ sin45°.cos o —cos 45°.sin o
=sIn45°.cosa —co0s45°.sina v Q.COSOL B Q.sina
2 G 2 2
:7.COS(X, — 7.5”](1 \/E
N v —(cosa — sina)
=——(cosa. — sina) 3)
_J2(cosa - sina)
- 2
2(b) sin 20 +2sin” (45° - ) v 2sino.cosa
) 2
:23inoc.0030c+2[sin(45°—oc)]2 v 2{‘/5(‘3050‘ - 5'”“)}
2
r 2
. 2(cosa — sin
=2sino.cosa. + 2 J_( O; a)} v (COS(x—Sin(X)Z
p o v cos® a—2sina.cosa+sin® a
_2sina.cosa+ 2| 2LC8% = Sin<) v cos“o+sin‘a
4 v 1
— 2sina.cosa +(coso — sina)’ ©)
= 2sino..cos o + cos? o — 25in a.cos o, +5in? o
= cos?a +sin’o =1 [9]
3(a) p v diagram
COSB_E v' Pythagoras
X=p \ Ty
- B
— 5_ p2
r =5 v tanp=NOP"
p’+y* = (5)’ V5P i P
y=—\5-p°
_ N2
stanB = P
3(b) cos2B=2cos’p—1 v' cos2B=2cos’ -1
2 2
p p
& &
_2p° , 20
5 5
(3)
[7]
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4 . Aa v’ diagram
sin61 = A)Y = v x=+1-a
(V1-a;va) | v cos58°
x? +(a)? = 1) )
v’ 2c0s“29°-1
~x2=1-a 1 5
v’ 2sin“61°-1
S X=4/1l-a 61° v 2a-1
> X
| (6]
€0S 73°c0s15°+sin 73°sin15°
=c0s(73°-15°)
= Cc0s58°
—2c0s%29°—1
—2sin?61°-1
=2(Ja)* -1
=2a-1
S e
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CONSOLIDATION

Notes to Teachers

Learners should attempt the questions under exam conditions. It is suggested that learners
complete each section in time set and then to discuss the solutions before doing the second
topic. Learners can find the solutions with Learner Homework Solutions. Encourage learners to
re-do questions they did not get right for Homework.

TOPIC 1: NUMBER PATTERNS, SEQUENCES AND SERIES

SECTION A: TYPICAL EXAM QUESTION

QUESTION 1 (DoE Nov 2008) Time: 25 minutes
. 1 1 1
1.1 Consider the sequence: —=;4;=;7;=; 10;...
2 4 8
1.1.1 If the pattern continues in the same way, write down the next TWO terms
in the sequence. ()
1.1.2 Calculate the sum of the first 50 terms of the sequence. (7)

1.2 Consider the sequence: 8;18;30;44; ...

1.2.1 Write down the next TWO terms of the sequence, if the pattern continues

in the same way. (2)

1.2.2 Calculate the n™ term of the sequence. (6)

1.2.3 Which term of the sequence is 3307 (6)
[22]

SECTION B: SOLUTIONS TO SECTION A: TOPIC 1

QUESTION 1 Time for discussion of solution: 15 minutes
1.1.1 1 v' answers
— ;13
16 1)
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11.2 Ss, = 25 terms of 1% sequence + 25 terms of 2" sequence | ¥ separating the
1 1 1 sequences
Ssy :[—+—+—+... to 25 termsj+(4+7+10+13+... to 25terms) | v'v' sum of
2 48 geometric
series
11\ v'v' sum of
5 (j -1 arithmetic
2(\2 25 )
Sgp=—— [2(4) 24(3)] Seres
1,4 v'v' final answer
2 (7)
S5y =0,999999...4+1000
1.2.1 60 ;78 v'v' answers 2
1.2.2 v’ first difference
Ts Ts T; row
l l v' second
difference
b
a+tb+c(8) 18 30 44 60 78 98 v aol
\/ \/ \/ v b=7
3a+b @ 12 v ¢c=0
\/\/ \/ \/ v T.=n’+7n
(6)
s2a=2 3a+b=10 a+b+c=8
sa=1 ~3(1)+b=10 2 1+7+c=8
~b=7 ~c=0
~T.=n*+7n
123 | 330=n2+7n v’ 330=n?+7n
~.—n?—7n+330=0 v n®+7n-330=0
v'v' Substitution into
. n2 _
..N“+7n-330=0 formula or
> e
—7+4(7)" - 4(1)(-330) factorising
Sn= \/( ) 5 v n=150rn=-22
v _
7437 n#-22
“n= 5
6
..n=15 or n=-22 ©)
(not valid)
Alternatively, factorise: [22]
(n=15)(n+22)=0

3
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CONSOLIDATION: TOPIC 2: FINANCIAL MATHS AND TRIGONOMETRY

Time: 25 minutes

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1

11

1.2

Nicholas decides to invest money into the share market in order to save up R800 000 in
ten years time. He believes that he can average a return of 18% per annum
compounded monthly. Starting immediately, he starts making monthly payments into a
share market account.

1.1.1 How much must Nicholas invest per month in order to obtain his R800 000? (5)

1.1.2 Atthe end of the ten-year period, Nicholas decides not to spend the
R800 000 but to rather invest it at an interest rate of 18% per
annum compounded half-yearly. How much money will he have then saved
four years later? (4)

Bonolo borrows money from the bank in order to finance a new home. She takes

out a twenty year loan and begins to make monthly payments of R6000 per

month starting in one month’s time. The current interest rate is 15% per

annum compounded monthly. Calculate how much the new home originally cost. (4)

[9]

QUESTION 2

2.1

2.2

If 13sin6—5=0 where 6 [90°;360°] and 5cosp+4=0 where tanf >0, calculate
without the use of a calculator and with the aid of diagrams the value of the following:

2.1.1 sin(0—p) 9)
2.1.2 tan(90°+0) (5)

Simplify without using a calculator:

2.2.1 cos(50°+ x) cos(20° + x) +sin(50° + x) sin(20° + x) 3)
2.2.2 cos(—140°) cos 740° —sin140°sin(—20°) (6)
[23]
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SECTION B: SOLUTIONS TO SECTION A: TOPIC 2

Time for discussion of solution: 20 minutes

801 000
T, T, T, T, T
018 _ 015 120
12
1.1.1 121 v formula
x[ 1+Oi;8j —1] v n=121
0,18
800 000 0.18 P
12 v" F=800 000
. X=R2372,07 v’ answer
~ (©)
1.1.2 formula
A =800 000(1 ﬁj v n=8
2 , 018
-.A=R1594 050,11 -
v’ answer
4)
P 6000 6000 6000 6000 6000
1 1 1 1 ||
T, T, T, T T
015 4 0125 240
12
1.2 0,15 —240 v formula
6000|1-| 1+ 1 v’ n=240
P= v 015
0,15 12
12 v answer
. X = R455 653,67 4)
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211 13sin6-5=0 v sine:i
. 5 . 13
-.sin@ = 13 (positive in Quad 1 or 2) v diagram for ©
: v x=-12
0.€[90°;360°] (Quad 2, 3 or 4) ~
Common quad is 2 Y cosp=—
2+ (5)* = (13)? v’ diagram for
x“+(5)° =(13) (X, 5) Ay D _9_3 p
X2 =144 P _
o 12 13 S|necosB—co§6§|nB
5 0 v/ correct substitution
\ v’ answer
< > X €)
v
S5cosB+4=0

-.CoSB = _?4 (negative in Quad 2 or 3)

tanf>0 (Quad1or3) y
Common quad is 3 B 4
(-4)%+y? = (5)° -4
2 < /.\ > X
Lye =9 H
sy=-3
3)

(=4;y)

sin(6—)

=sinBcosP—cosOsinf

R

20 36

65 65
%6
65

3
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2.1.2 tan(90° + 6) v sin(90° + 0)
_ sin(90°+6) cos(90°+6)
cos(90° + 0) v cosd
c0s0 v —sin®
= v correct substitution
—-sin 0 v’ answer
-12 (5)
_13
_5
13
12
5
2.2.1 cos(50° + x) cos(20° + x) +sin(50° + x) sin(20° + x) v’ cos[(50°+ X) — (20°+ X)]
=c0s[(50°+ x) - (20°+ X)]| v’ c0s30°
=c0s30° v ﬁ
\5 2
= 3)
2.2.2 cos(—140°) cos 740° —sin140°sin(—20°) v’ —cos40°
o (cin A0\ _ci v’ cos20°
= €0s140° cos 20° — (sin 40°)(—sin 20°
% . ) .m ) v sin40°
= (—c0s40°)(cos 20°) +sin 40°sin 20° v —sin?20°
=—0540°cos 20° +sin 40°sin 20° v’ —cos60°
= —(c0s40°cos 20° —sin 40°sin 20°) -
2
=—C0s60°
(6)
_1
2 [23]
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CONSOLIDATION

Note to Teachers: Encourage learners to complete each section in the time allocated. 80
minutes is allocated to doing questions. Learners need to check solutions on their own.

TOPIC 1: NUMBER PATTERNS, SEQUENCES AND SERIES

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1: 25 minutes
1.1  Consider the following sequence: §;§;Z;3; ...............
2 4 8 16
1.1.1 Write down the next two terms of the sequence. (2)
1.1.2 Determine the nth term of the sequence in simplified form. (5)

1.2 By using appropriate formulae and without using a calculator, calculate the value of

the following:
8 1k

1.2.1 = 4
>3] @
k=2
0 1 k-1

1.2.2 = 2
2[2)

1.3 Inthe figure below, a stack of cans is shown. There are 30 cans in the first layer,
29 cans in the second layer (lying on top of the first layer), 28 cans in the third
layer. This pattern of stacking continues.

000000000
0.0.00.00.00.0
900000000

Determine the maximum number of cans that can be stacked in this way. (4)
[17]

QUESTION 2: 15 minutes

Consider the sequence: 3;a;10;b;21;........
The sequence has a constant second difference of 1.

2.1  Determine the value of a and b. (4)

2.2  Determine the nth term of the sequence. (5)
2.3  Hence, prove that the sum of any two consecutive numbers in

the sequence equals a square number. (4)

[13]
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TOPIC 2: FINANCIAL MATHEMATICS

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1: 40 minutes

11

1.2

1.3

A motor car costing R200 000 depreciated at a rate of 8% per annum on the
reducing balance method. Calculate how long it took for the car to depreciate
to f R90 000 under these conditions. (4)
Mpho starts a five year savings plan. At the beginning of the month he deposits
R2000 into the account and makes a further deposit of R2000 at the end of that
month. He then continues to make month end payments of R2000 into the
account for the five year period (starting from his first deposit). The interest rate
IS 6% per annum compounded monthly.
1.2.1 Calculate the future value of his investment at the end of the five year

period. (4)
1.2.2 Due to financial difficulty, Mpho misses the last two payments of R2000.

What will the value of his investment now be at the end of the five year

period? (4)
Lucy takes out a twenty year loan of R400 000. She repays the loan by means of
equal monthly payments starting one month after the granting of the loan. The
interest rate is 18% per annum compounded monthly.
1.3.1 Calculate the monthly repayments. (3)
1.3.2 Calculate the amount owed after the 3" payment was made. (2)
1.3.3 Due to financial difficulty, Brenda misses the 4™, 5™ and

6" payments. Calculate her increased monthly payment which comes

into effect from the 7" payment onwards. (4)

[21]

SECTION B: SOLUTIONS AND HINTS TO SECTION A

1. TOPIC 1: NUMBER PATTERNS, SEQUENCES AND SERIES
QUESTION 1
11.1 1,13 v'v answers
32’ 64 )

3
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1.1.2 The numerators represent an arithmetic sequence: v a=3 and d=2
Ty =3+(n-1)(2) v T,=2n+1
T,=3+2n-2 v a=2and r=2
ST, =2n+1 v T,=2"
The denominators represent a geometric sequence: v T - 2n+1
T =" toa
S Tp=2" 2
The general term for the given sequence is:
2n+1
T, =
2n
1.2.1 8 kL L 1\ 18 1Y v’ expansion
Z > =12 + > + 5 ) T > v’ correct formula
k=2 v’ correct substitution
B3 £
2 2 7
557 = :1_(1j :1_i:12_7 (4)
1- 1 2 128 128
2
1.2.2 0 k-1 1 2 3 v’ correct formula
1 1 1 1
ZE :§+E +§+ ............ v_ answer
k=2 (2)
1
S, = Ll =1
1-=
2
1.3 The layers are stacked as follows: v 30;29;28;27;.....;1
30;29;28;27 ;.o ;1 v correct formula
This forms an arithmetic sequence. v’ correct substitution
30 v 465 cans
5.S3p = —[2(30) (30-1)(-1)] 4)
830 =465
There are a maximum of 465 cans that can be [17]
stacked in this way.
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QUESTION 2
2.1 3;a;10;b;21;........ v (10-a)-(a-3)=1
(10-a)-(a-3)=1 va=6
~10-a-a+3=1 jé2115b)—(b—10)=1
n-2a=-12 B
4)
sa=6
(21-b)-(b-10)=1
21-b-b+10=1
- —2b=-30
~b=15
2.2 3;6;10;15;21;........ v'3;6;10;15;21;........
1 2
La==
2 vph=23
3a+b=3 2
1 ve=1
3(Ej+b=3 /Tn:£n2+§n+l
2 2
b2 ®)
2
a+b+c=3
nl+§+c:3
2 2
c=1
ﬂqzln2+—n+1
2.3 VT o7
—n2+§n+14-}(n+32+§(n+n+1 n " Inil
2 2 v expanding
v n?+4n+4
=1n2+§n+1+103+2n+n+§n+§+1 n4—2+
2 2 2 2 2 v (N+2)
:1n2+§n+1+1n2+n+£+§n+§+1 ()
2 2 2 2
=n’+4n+4
=(n+2)?
[13]
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11 A=PI-i)"
+.90 000 = 200 000(1—0,08)"
+.90 000 = 200 000(0,92)"

v’ correct formula

v’ correct substitution
v use of logs

v value of n

12
. F=R138 227,76

90 000 )
=(0,92)"
200 000
..0,45=(0,92)"
|0g0,92 0,45=n
-.Nn=9,576544593
It will take approximately 9 years 7 months to
depreciate to R90 000.
1.2.1 v’ correct formula
F
0,06
2000 2000 2000 2000 2000 |V ETH
To T T T3 Too v value of n
%=0.005 v_ answer
61 (4)
2000 1+0'06j -1
- 12
a 0,06
12
.. F=R142 237,76
1.2.2 v’ correct annuity
2000 2000 2000 2000 2000 F L, formula
S T T Te ta =9
0,06
o =0,005 v (1_'_ 0,0GJ
59 12
2000 (1+ 0’06j -1 v  answer
12 0,06 4
F= J 1+
0,06 12

&
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1.3.1 v formula
400000 v’ correct substitution
X X X X
[ : : , : v  answer
To T Ty T3 Toao (3)
018 4 015
12
240
i)™
12
400 000 = 0.18
12
400 000 x %18
) 12 —x
" 240
1-(1029)
12
.. X=R6173,25
1.3.2 6173, 25[1_(1’015)—237} v’ correct substitution
B= v answer
0,015 (2)
.. B=R399 472,68
1.3.3 - 3
o1 (l 0,18j 234 v 399 472,68(1+%j
5 -1 1+ 12
0,18 12 v present val
399 472,68| 1+ - present value
12 0,18 formula
12 v n=234
0.18 3 0.18 v’ answer
399 472,68| 1+ = x (4)
) 12 12 X
-234 a
1-{1+ 0,18
12
.. X=R6464,16

[21]
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SECTION C: HOMEWORK

TOPIC 1: NUMBER PATTERNS, SEQUENCES AND SERIES

QUESTION 1
17

1.1  Calculate the value of Y10 (1)
r=3

1.2  An auditorium has 30 rows of seats. There are 20 seats in the first row and 136 seats

in the last row. The number of seats in the first row, second row, third row and so
forth forms an arithmetic sequence.

1.2.1 Determine the number of seats in the second row. 4)

1.2.2 Determine the total number of seats in the auditorium. (2)
1.3 The sequence 12; X .......... IS a convergent geometric sequence in which the

sum to infinity is equal to 24.

1.3.1 Determine the value of x. (3)

1.3.2 Hence determine which term of the sequence is equal to % 3)

[11]

QUESTION 2

A sequence of isosceles triangles is drawn. The first triangle has a base of 2cm and height of
2cm. The second triangle has a base that is 2cm longer than the base of the first triangle. The
height of the second triangle is 1cm longer than the height of the first triangle. This pattern of
enlargement will continue with each triangle that follows.

H

2em 4cm 6cm 21  Determine the area of
the 100" triangle. (4)
2.2 Which triangle will have an area of 240cm? ? (4)

[8]
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MATHEMATICS GRADE 12 SESSION 9 (TEACHER NOTES)
TOPIC 2: FINANCIAL MATHEMATICS

QUESTION 1

1.1  Joshua takes out a retirement annuity that will supplement his pension when he
retires in thirty years’ time. He estimates that he will need R3000 000 in this
retirement fund at that stage. The interest rate he earns is 12% per
annum compounded monthly. Calculate his monthly payment into this fund if he
starts paying immediately and makes his final payment in 20 years’ time. 3)

1.2  Mpho takes out a bank loan for R250 000. The interest rate charged by the
bank is 18,5% per annum compounded monthly.

1.2.1 What will his monthly repayment be if he pays the loan back over five

years, starting FOUR months after the granting of the loan? (5)
1.2.2 Calculate the balance outstanding after the 25™ repayment. (5)
[13]

SECTION D: SOLUTIONS AND HINTS TO HOMEWORK

TOPIC 1: NUMBER PATTERNS, SEQUENCES AND SERIES

QUESTION 1

1.1 17 v 150
>"10 = (number of terms) x10 (1)
r=3
=(17-3+1)x10
=15x%x10
=150

1.2.1 a=20 v a=20
a+(n-1)d =136 v 20+29d =136
- 20+ (30—-1)d =136 v d=4
<20+ (30-1)d = v’ 24 seats in second
.20+ 29d =136 row
-.29d =116 v’ S39 =2340
~d=4 (4)
There are 24 seats in the second row.

1.2.2 v -
S0 = 3—20[20 +136] = 2340 seats Sa0 = 2340 "

3
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1.3.1 r= i v r= i
12 12
12X o4 v 12x =24
1-= -
12 12
12= 24(1—Ej (3)
12=24-2x
2x =12
.X=6
1.3.2 n-1 n-1
] -3 v1oll] 3
2 128 2 128
n-1 n-1
NEN S 16 ="
2 512 2 512
_ v n=10
()
2 2
..n=1=9
..n=10 [12]
QUESTION 2
2.1 v determining areas

Area of triangle 1: %(Zcm)(ZCm) = (1)(2)cm2
Area of triangle 2: %(4cm)(3cm) = (2)(3)cm2
Area of triangle 3: %(60m)(4cm) = (3)(4)cm2

Area of triangle 4: %(SCm)(Scm) = (4)(5)cm2

The areas form the following pattern:
D2);(2)(3);AA); (A)B);.eevvns

Avrea of triangle n: (n)(n +1)cm2

Area of triangle 100: (100)(100+1)cm? =10100cm?

v establishing pattern

v’ obtaining general
term

v area of 100™ triangle

(4)

&
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2.2 n(n+1) =240 v correct a and d
v
n%4+n-240=0 correct n
v’ S, formula
~-(n+16)(n-15)=0 v correct answer
s.h==-16 or n=15
But n#=-16 4)
..nh=15
The 15th triangle will have an area of 240 cm? [8]
TOPIC 2: FINANCIAL MATHEMATICS
QUESTION 1
1.1 0122 v formula
X (l+ i2 j -1 v’ correct substitution
_ v answer
3000000 = 012 3)
12
- X =R2999,56
1.2.1 v’ correct formula
0,185\’ X{l_(“ 0’1155)_57} 0,185
250 000| 1+ = = v/ 250 000| 1+ ——
12 0,185 12
12 v n=57
S Xx=R
X 6 934,45 v 0,185 v answer
12
©)
1.2.2 v growing 250 000

25
6 934,45 (1+ 0,185j -1
12

0,185
12

28
B =250 000(1+ wj -
12

.. B=R174 122,48

v n=28

v’ future value formula
v n=25

v_ answer

OR

Alternatively: v'v present value
0,185\ 2 formula
6 934,45 1—(1+ B j v 6934,45
B v n=32
0,185 v_ answer
12 ©)
..B=R174 122,75
[13]
P "c\tsc?lvp
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MATHEMATICS GRADE 12 SESSION 10 (TEACHER NOTES)

TOPIC : TRANSFORMATIONS

Teacher note: Transformations are easy to master and learners should score well in
questions involving this topic. Ensure that they know the different algebraic transformation
rules.

0 -

| LESSON OVERVIEW

1. Introduction session: 5 minutes
2. Typical exam questions:
Question 1: 30 minutes
Question 2: 10 minutes
3. Discussion of solutions 45 minutes

| SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1 30 minutes 16 marks

1.1  On the diagram below, represent the point A(—3;2).

1.2  Now represent the following points on the diagram provided above:
Point B, the rotation of point A, 90° anticlockwise about the origin.
Point C, the rotation of point A, 180° about the origin.
Point D, the rotation of point A, 90° clockwise about the origin. 3)

E\\
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1.3  Write down algebraic rules to describe the above transformations. (3)

1.4  What type of quadrilateral is figure ABCD? Explain by referring to the properties of
guadrilaterals. (2)

1.5 Figure ABCD is enlarged by a scale factor of 2 units through the origin to form its
image A'B'c/D!. onthe diagram provided on the previous page, sketch the image

A'B/C/D! and indicate the coordinates of the vertices. (2)
1.6  Determine the ratio: Area '/A‘E;C/D/ (1)
Area A'B'C'D
1.7 ABCD is reflected about the y-axis to form its image EFGH.
1.7.1 Write down the coordinates of E. (1)
1.7.2 Determine the ratio: Perimeter ABCD (2)

Perimeter EFGH
1.8 Describe, using words and algebraic notation, the single transformations involved if
figure ABCD is transformed by the rule:

(x;y)A[%x;—%y—l) 3)

QUESTION 2 10 minutes 6 marks

2.1  Show that the coordinates of P/, the image of P(X;y) rotated about the origin
through an angle of 135°, in the anti-clockwise direction, is given by:

{—ﬁx—ﬁ '—£y+£xj (4)

P(X;Y)
P(x sy
135°

A
4
=

@)

v

2.2 M is the image of M(2;4) under a rotation about the origin through 135°, in the anti-
clockwise direction.

3
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Determine the coordinates of M/, using the results in (a) (2)

SECTION B: SOLUTIONS AND HINTS TO SECTION A

QUESTION 1
1.1;1.2
< » X
v
1.2 B(-2;-3) v B(-2;-3)
C(3;-2) v C@3;-2)
D(2;3) v D(2;3)
3)
1.3 90° anticlockwise: x;y)=>(y;x) v (X;y) > (-Y;X)
180° anti-clockwise or clockwise: (x;y)—(=X;-Y) v (X;y) > (=x;—Y)
90° clockwise: xX;y)—=>((y;—X) v o (X;y)=>(Y;—X)
(3)
1.4 ABCD is a square since: v/ square
Diagonals are equal in length v’ properties
Diagonals bisect each other at right angles (2)
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15 A/(—6;4) v por_rect coordinates
/ indicated
B'(-4;-6) v' joining points to
c! (6:-4) form enlarged
square
D’ (4;6) 2)
See diagram
1.6
Aeapech 11 z w
Areca A'B'C'D" 2° 4 4
1.7.1 E(3;2) v answer Q)
1.7.2 Perimeter ABCD _ 4xside AB v’ answer
Perimeter EFGH 4 xside EF @)
(since AB =EF)
1.8 _ v’ reduction
(x;y) > (% X; % yj reduction by a factor of % v reflection
L1 1 L v translation
[—x;—y} —>(—x;——yj reflection about x — axis ®3)
2 2 2 2
[1 X;— 1 yj - (1 X;— 1 y —1} translation 1 unit downwards
2 2 2 2
1 1
L y)—> |l =x—=y-1
(x;y) [2 5V )
[16]
QUESTION 2
2.1 X" = xc0s(135°) — ysin(135°) v X' =xc0s(135°) — ysin(135°)

X' =—Xxc0s45° - ysin 45°

~HH(E

y' =y cos(135°) + xsin(135°)
y' =—ycos45°+ xsin 45°

(B
i \B

=———y+—X
y 2 Y 2

vx = \/Zix—iy
v y" = ycos(135°) + xsin(135°)
\/y':—%y+%x

(4)

3
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2.2 x’:—£(2)—£(4) v x' =32
2 2 vy =—2
x' =2 -22 ()
x = —3\/5
2,0 2
= N2 )+ Y22
y'=-= (4) 5 (2)
y'=—2
[6]
A M(=342;—2)
SECTION C: HOMEWORK

QUESTION 1

1.1 The point P(-2;5) lies in a Cartesian plane. Determine the coordinates of P/, the
image of P if:
1.1.1 P is reflected about the line y = x (2)
1.1.2 P has been rotated about the origin through 90° in a clockwise direction. (2)

1.2  KUHLE has undergone two transformations to obtain KU"HE
K'@2:7),U"3;9), H'(4:8), L”(5;9) and E"/(6; 7) are the coordinates of the
vertices of K/U"H'"L""E"

Y
.1I

,_4
-
8

=

Tl

@
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1.2.1 Describe, in words, two transformations of KUHLE (in the order which they occurred),
1.2.2 Write down TWO possible sets of coordinates for H’, the image of H after the
first transformation. (2)
: Area KUHLE
1.2.3 Determine: Area KTUTHLTET (2)
rea
[11]
QUESTION 2
F 9
tl".L
_ . P(3:2
P’ [1 LV ] ( )
120°
X
D L

2.1 The point P(3;2) is rotated about the origin through an angle of 120° in an anti-

clockwise direction. Determine x’ and y/ , the coordinates of P. (6)

2.2  The same rotation sends a point Q into (—2; 0). Determine the coordinates of Q, (4)

[10]
SECTION D: SOLUTIONS TO HOMEWORK SESSION 6
QUESTION 1
1.1.1 p/(5;_2) v’ answer
)
1.1.2 p/(5; 2) v x-coordinate
v’ y-coordinate
2
1.2.1 _ 1 v'v' reduction
Reduction by a scale factor of PE v'v reflection
(4)

_ 1 1
(X1y)_)(axizyj

Reflection about the line y = x

[RUN
2 ’2y 2y’2

(x5 y)%[%y;%XJ
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1.2.2 | If the first transformation is the reflection, then: v H/(8'16)
/(q. ’
1(8:16) - | < H @4
If the first transformation is the reduction, then: )
H'(8; 4)
1.2.3 | Areaoforiginal _ 1 v'v answer
Areaof image k2 @)
) AreaKUHLE 1
" Area KTUTRILTET 1) -
)
. Area KUHLE": Area K"U""H"L'E"" = 4:1 [11]
QUESTION 2
2.1 | Al(xcosO-ysin0; ycosd+xsin0) v formula
; _ v’ simplification
X' =xCc0sO—ysin0O v’ substitution
- x! =3c0s120° - 2sin120° v answer
v’ simplification
. x| =3(~c0s60°) — 2sin 60° v answer
(6)
ox = —3(1j—2 V3
2 2
! = -3-243
2

y’ = ycosO+xsin6
~.x' =2c0s120°+3sin120°
.y =2(~c0s60°) + 3sin 60°

e AE

;. —2+33
y=—D

3
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22 [ Qx; y) > Q'(-2;0) Voo X(_ij_ (EJ

- Q(x; y) = Q' (xc0s120° - ysin120°; y cos120° + xsin120°) 2 2

—2=xc05120°-ysin120° and 0= yco0s120°+ xsin120°

X y\/— y +j_l v ozyt—%}rx[?]
1 3 1 3
" X(_Ej_ y[7] and 0= y(—§j+ X(?] v x-coordinate
v’ y-coordinate

.'.—4:—x—\Ey and 0:—y+ﬁx (4)

.'.4:x+\Ey and y:ﬁx

SA=X+ ﬁ(ﬁx)

S 4 =X+3x

S4=4x

sox=1

~y=V31) =43

- Q(L;\/3)

[10]
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TOPIC : FUNCTIONS AND GRAPHS

questions involving this topic. Ensure that they know how to link transformation rules to these

' Teacher Note: Functions form a large part of Paper 1 and learners should score well in
@ | graphs.

| LESSON OVERVIEW

1. Introduction session: 5 minutes
2. Typical exam questions:
Question 1: 20 minutes
Question 2: 20 minutes
3. Discussion of solutions 45 minutes

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1: 20 minutes

In the diagram, the graphs of the following functions have been sketched:
a g
X+p
The two graphs intersect at A(2;4) and the turning point of the parabola lies at the point of

intersection of the asymptotes of the hyperbola. The line x =1 is the axis of symmetry of the
parabola.

f(x)=a(x+p)’+q and g(xX)=

1.1 Determine the equation of f(x) inthe form y=a(x+ p)2 +q (3)

&
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1.2  Determine the equation of g(x) in the form y = +q 3)
X+ p

1.3  Write down the range for the graph of f. (2)
1.4 If the graph of f is shifted 1 unit left and 2 units downwards, write down the

equation of the new graph formed. (2)
1.5  Write down the values of x for which g(x) <0 2)

[11]

QUESTION 2: 20 minutes

Given: f(x)=2(x-1)>-8 and h(x)=4"
2.1  Sketch the graphs of h and f on the diagram sheet provided.
Indicate ALL intercepts with the axes and any turning points. (9)

2.2 The graph of f is shifted 2 units to the LEFT.

Write down the equation of the new graph. (1)
2.3 Show, algebraically, that h(x +%j =2h(x). 3)
[13]

SECTION B: SOLUTIONS AND HINTS TO SECTION A

QUESTION 1

1.1 For the graph of f(x)=a(x+ p)2 +q vViy= a(x—l)2 +2
Substitute the turning point T(1;2): va=2

y=a(x-1)%+2 v oy=2(x-1)"+2
Substitute the point A(2; 4): (3)
4=a(2-1)%+2

Sd=a+2

sa=2

The equation of the parabola is therefore:
y=2(x-1)%+2

&
?&@a'\: edt.lc.atio.n
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1.2 For the graph of g(x) = +q v y:i+2
X+ p -1
The vertical asymptote is x =1 and the horizontal va=2
asymptote is y=2. voy= 49
. — a 2 X -
Ly= 1 + 3)
Substitute the point A(2;4):
S4= 2 +2
Sd=a+2
sa=2
The equation of the hyperbola is therefore:
y= 2 +2
x-1
1.3 Range: ye[2;o) v ye[2;)
1)
1.4 2 v adding 1 to x and
=2((x+1)-1)"+2-2
y (( ) ) subtracting 2
.'.y:2x2 v y=2x2
2
15 g(x)<0 v'v answers
S 0<x<1 (2)
[11]
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QUESTION 2
2.1 f(x)=2(x-1*-8 For f(x)=2(x-1)?*-8
Turning point: (1;—8) v' turning point
x-intercepts of parabola: v’ shape
Cofy N2 v axis of symmetry
0=2(x-1)?%-8 )
, v y-intercept
8=2(x-1) v'v' x-intercepts
4=(x-1) For h(x) =4"
2=x-1o0r —-2=x-1 5 y;}intercept
_ __ shape
X=3 or x=-1 v’ coordinates
y-intercept of parabola: y=2(0-1)>-8=-6 9)
< _1\ > X
—6
2.2 y=2(x-1+2)2 -8 v y=2(x+1)"-8
Sy =2(x +1)2 -8 (1)
2.3 1
h[x+1] v 4X+§
2 1
X+ « 1 « v 4)(.4E
—4 2=442 =(4 ).2=2h(x)
v (4X).2 = 2h(x)
3)
[13]
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SECTION C: HOMEWORK

QUESTION 1
Given: f(x)= 2
X+1
1.1  Write down the equations of the asymptotes. (2)
1.2  Sketch the graph of f indicating the coordinates of the y-intercept as well as
the asymptotes. (4)
1.3  Write down the equation of the graph formed if the graph of f is shifted 3 units
right and 2 units upwards. (2)
1.4  Determine graphically the values of x for which Ll >1 (4)
X+
[12]
QUESTION 2
In the diagram below, the graphs of the following functions are represented:
f(x)=a(x+p)2+q and g(x)=—>—+q
X+p

The turning point of f is (1;4) and the asymptotes of g intersect at the turning point of f.
Both graphs cut the y-axis at 3.
47,

f

v

2.1  Determine the equation of f. (4)
2.2  Determine the equation of g. (4)
2.3  Determine the coordinates of the x-intercept of g. 3)
2.4 For which values of x will g(x)<07? 2

[13]

&
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SECTION D: SOLUTIONS TO HOMEWORK

QUESTION 1
1.1 vertical: x=-1  horizontal: y=0 v vertical
v" horizontal 2
1.2 v’ left branch
4 v" right branch
v coordinates
v/ asymptotes
. 4
R (2 “
X=- 1;1)
> X
1.3 v 2
X+1-3
2
vVoy=——+2 )
X—2
1.4 v' drawing the line y=1
v L))
vv —1<x<1
(4)
X
v
Therefore i21 for —1<x<1
X+1
[12]
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QUESTION 2
2.1 y=a(x-1)%+4 v y=a(x-1)%+4
Substitute (0; 3) v 3=a(0-1)7% +4
3=a(0-1)%+4 v a=-1 2
3=a+4 vV (X)) =—(x-)+4
na=-1 (4)
S f(X)=—(x-1)%+4
S x-1 —
Substitute (0; 3) v a=l
1
.-.3=Oi+4 Yoog=s
~3=-a+4 4)
sa=1
900 =" +4
x-1
2.3 oo L .4 Voot 4
x-1 x—1
S 0=1+4(x-1) v xS
- 0=1+4x-4 4
4
S—4x =-3
3
3 (3)
SoX=—
4
)
4
v x>
24 g(x)<0 for O£x<§ X_g
4 v X< =
4
2
[13]
_,E‘ ‘?(3\',,5,9,N9
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Teacher Note: Functions form a large part of Paper 1 and learners should score well in
questions involving this topic. Ensure that they know how to link transformation rules to these
graphs.

| LESSON OVERVIEW

1.
2.

3.

Introduction session 5 minutes
Typical exam questions:

Question 1: 40 minutes
Discussion of solutions 45 minutes

SECTION A: TYPICAL EXAM QUESTIONS

QUESTION 1:

40 minutes

Sketched below are the graphs of f(x)=3" and g(x) = —x?

11

1.2
1.3
1.4
1.5

3

4)

f

A

v

4

Write down the equation of the inverse of the graph of f(x) =3" in the form

On a set of axes, draw the graph of the inverse of f(x)=3"
Write down the domain of the graph of f‘l(x)
Explain why the inverse of the graph of g(x)=-

Consider the graph of g(x) = —x?

1.5.1  Write down a possible restriction for the domain of g(x)

2 is not a function.

inverse of the graph of g will now be a function.

152 Hence draw the graph of the inverse function in 2.5.1

%&@?\ educatlon
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1.6  Explain how, using the transformation of the graph of f, you would sketch the
graphs of:
1.6.1 h(x) =—logs x 2)
1 X
1.6.2 p(x)=(§j +1 (2)
1 X
1.7  Sketch the graph of p(x) = (gj +1 on a set of axes. (3)
[16]
SECTION B: SOLUTIONS AND HINTS TO SECTION A
QUESTION 1
ox=3Y v £71(x) =logz x
~loggx =y )
f‘l(x) =logs X
1.2 A v shape
v (1;0)
(2)
/ -
< ® > X
;0
v
1.3 Domain: xe(0;x) v xe(0;x)
1)
14 The inverse is a one-to-many relation, which is not a v one-to-many
function. 1)

&
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15.1 x>0 v answer
OR (1)
X<0
1.5.2 v'v' shape
y 47
x>0 (2)
x<0
< l > x
1.6.1 _ X v reflection about
x=3Y v reflection about x-
~.loggx=y (reflection about the line y = x) axis @
y =logs x
~.—y=logs X
-.y=-logz x (reflection about the x-axis)
1.6.2 y =3 v’ reflection about y-
axis
sy=37% (Reflection about the y-axis) v translation
1 2)
y= @
X
y= (—j +1 (translation of 1 unit upwards)
1.7 v'v' decreasing shape

v y-intercept

®3)

3

?W education

(#2525 GAUTENG PROVINCE

[16]

Page 93 of 123



https://ecolebooks.com
https://ecolebooks.com

ces like this on ECO_EBOCKS. COM

Downl oad nore resour
OF EDUCAITION SENIOR SECONDARY INIERVENIION PROGRAMME

GAUIENG DEPARITMENI

MATHEMATICS GRADE 12 SESSION 12 (TEACHER NOTES)

SECTION C: HOMEWORK

QUESTION 1
X
Consider the functions:  f (x) =2x* and g(x)=(%)

1.1 Restrict the domain of f in one specific way so that the inverse

of f will also be a function. (1)
1.2  Hence draw the graph of your new function f and its inverse
function f *on the same set of axes. (2)
1.3  Write the inverse of g in the form g_l(x) = e (2)
1.4  Sketch the graph of g_l. (2)
1.5 Determine graphically the values of x for which Iog% x<0 (1)
[8]
QUESTION 2
In the diagram below (not drawn to scale), y
the graph of f(x)=2a*. A 4
The graph of f passes through the point (=1:4)\e
(=1;4) and cuts the y-axis at A. ’
< > X
0
1 v
2.1 Showthat a= > and hence write down the equation of f. 3)
2.2  Determine the coordinates of A. (2)

2.3 Show that the equation of g, the reflection of f about the y-axis, can be written as

g(x) =2 (3)

2.4  Draw a neat sketch graph of y= f(x—1)—2 indicating the intercepts with the
axes as well as the equation of the asymptote. (4)
[12]
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SECTION D: SOLUTIONS TO HOMEWORK

QUESTION 1
11 f(x)=2x> where x>0 v x>0 OR x<0
OR (1)
f(x)=2x> where x<0
1.2 v f
X f v f—l
.I:fl
< » X
.".y:x
v
OR

A

(2)
1.3 X y
1 (1
yz(ij Y X‘(zj
(1)3’ v g7}(x) =log; x
X=|— 2
2 (2)
Iog%x=y

g_l(x) = Iog% X

3
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1.4 v’ shape
Ay
v (1,0)
(2)
(1,0)
< o > X
v
1.5 logy x<0 for x>1 vx>1
(1)
[8]
QUESTION 2
21 | y=2a" v 4=2a"!
Substitute (—1; 4) v oa= 1
n4=2q7" : N
v _o| =
4o 2 f(x) 2(2)
a
4a=2 @)
1
a=—
2

2.2 0 0
y=2(1j =2 v g(l)
2 2

0:2) v (0;2)

(2)

2
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2.3 -X —-X
1 1
X)=2| = v g(x)=2| =
9(x) ( 2) 9(x) (2)
- 9(x) =2(29) v g(x)=2(2%)
- g(x) = 2 v g(x)=2""
S g(x) = oXx+1 3)
2.4 v’ y-intercept
Ay v’ x-intercept
v/ asymptote
v’ shape
(4)
0;2)
(1;0)
< 0 \) > X
....................... y=—1
v
[12]
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TOPIC 1: CALCULUS - LIMITS AND FIRST PRINCIPLES

LESSON OVERVIEW FOR EACH TOPIC

1. Introduction session: 10 minutes
2. Typical exam questions:
Question 1: 10 minutes
Question 2: 10 minutes
3. Discussion of solutions: 15 minutes

Teacher Note: Calculus forms a large part of Paper 1 and learners should score well in
qguestions involving this topic. Ensure that they don’t lose marks by using faulty notation.

0 -

SECTION A: TYPICAL EXAM QUESTIONS

TOPIC 1: CALCULUS - LIMITS AND FIRST PRINCIPLES

QUESTION 1: 10 minutes

1.1 Given: f(x)=-2x*+1

1.1.1 Determine f'(x) from first principles. (5)
1.1.2 Determine the gradient of the graph at x=-2, i.e. f'(-2) (1)
1.1.3 Determine f(—2).What does your answer represent? 2
1.1.4 Determine the average gradient of f between x=-2 and x=4 (4)
1.2 Use first principles to determine the derivative of f(x)= 1 (5)
X
[17]
QUESTION 2: 10 minutes
2.1 Differentiate f by first principles where f(x)=x%—2Xx. (5)
2.2  Determine the gradient of the tangent to the graph of g(x) = X2 at x=3 (6)
[11]
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TOPIC 2 : CALCULUS — RULES OF DIFFERENTIATION AND TANGENTS
QUESTION 1: 10 minutes

Determine the following and leave your answer with positive exponents:

1.1 Dy [(2x-3)(x+4)] (2)
12 £(x) if F(x)=— 3)
23x3
2
13 Y y :(24’—i) (5)
dx 3X
1 (3 5.2
1.4 D, {ﬁ(x —2X +3x)} 4
[14]
QUESTION 2: 10 minutes
2.1  Determine the equation of the tangent to f (x) = x° —6x+5 at X=2. (5)
2.2 Find the equation of the tangentto f(x) = 3x% —5x+1 which is parallel to the line
y—7x+4=0. (6)
[11]
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SECTION B: SOLUTIONS AND HINTS TO SECTION A - TOPICS 1&2

TOPIC 1: CALCULUS - LIMITS AND FIRST PRINCIPLES

QUESTION 1
1.1.1 £1(x) = fim f(x+h)—f(X) v —2(x+h)? +1
h—0 h v —(-2x*+1)
. f!(X): ||m _2(X+h)2+1_(_2X2+1) v —2X2—4Xh—2h2
- h—0 h , h(=4x-2h)
o(y2 2 2 h
- F(x) = lim 2(X“+2xh+h9)+1+2x° -1 v _dx
, . —2x?—4xh-2h? +1+2x%-1
s () =lim
h—0 h
s () = lim h(=4x-2h)
h—0 h
o f(X) =lim (-4x—2h)
h—0
- F(x) =-4x—2(0)
o f(X) =-4x
1.1.2 f'(x) = —4x v answer
o f'(-2)=-4(-2) =8 1)
113 f (X) — _2X2 +l v f (—2) = —7
v interpretation
s f(=2)=-2(-2)? +1 @
s (=2)=-7
The answer represents the y-value corresponding
to X=—2

2
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1.14 f(x)=-2x% +1 v 1(-2)=-
) v f(4)=-31
f(=2)=-2(-2)2 +1
. _ ol )]
O ) 1 (2)
f(4)=-2(4)%+1 v 4
o f(4)=-31 4)
(-2;-7) and (4;—31)
Average gradient = 1= _ =24 _
—( 2) 6
1.2 1 1 1 1
f(X) I|m X+h X v X+h X
h h
X—(x+h) v Xx—(x+h)
. f'(X) — lim x(x+h) X(x+h)
N h—0 —h
«x—h v X(x+h)
L F(x) = lim 2040) h
h—0 h v -1
X(X+h)
() = lim X0 .
h—0 v =
(0 = & g
X) = X —
o x(x+ h) h (5)
() = lim ——
h—0 X(X + h)
-1
f'(x)=
() X(x+0)
, 1
==
[17]
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QUESTION 2
2.1 £(x) = lim f(x+h)-f(x) v (x+h)?2=2(x+h)
h—0 h v —x? +2x
_ i (ED)® = 2(x+h) - x* + 2x _ 2xh+h?—2h
h—0 h h
_lim x% +2xh+h? —2x—2h— x? + 2x v (2x-2+h)
h—0 h v 2x-2
_lim 2xh+h?—2h ®)
h—0
_jim N@x+h-2)
h—0
= lim(2x-2-+h)
=2X—2
2.2 0'() = lim (x+h)®=x3 v (x+h?®=x®
h—0 h v'v 3x*h+3xh? +h?
g0 = lim (x+h)(x+h)* —x° v (3x% +3xh+h?)
h—0 h v 3x2
- 00 = lim (x+h)(x* +2xh +h?) = x° v 21
h—0 h (6)
- 00 = lim x3 4+ 2x%h + xh? + x?h + 2xh? + h® = x°
h—0 h
- 00 = lim 3x%h+3xh% +h®
h—0 h
o . h(3x*+3xh+h?)
SO0 T
5 g'(x) = lim (3x% +3xh +h?)
- g'(x) =3x°
~.9'(3)=3(3)% =27
[11]

_Q education

2~ DOWNLOAD MORE RESOURCES LIKE THis on ECOLEBOOKS.CONPI€ 102 of 123



https://ecolebooks.com
https://ecolebooks.com

[

Downl oad

MATHEMATICS

nore resources like this on ECOLEBOOKS. COM

GAUIENG DEPARITMENIT OF EDUCATION

GRADE 12

SESSION 13

SENIOR SECONDARY INITERVENIION PROGRAMME

(TEACHER NOTES)

TOPIC 2 : CALCULUS — RULES OF DIFFERENTIATION AND TANGENTS

QUESTION 1

11

D, [(2x—3)(x+4)]

v 2x? +5x-12

v 4x+5
=D, |:2X2 +5x—12] x @)
=4x+5
1.2 1 -3
f(x)= vio—x*4
2\/x_3 L
1 vo—ox 4
f(x)=—% 8
2x4 v _i
1 -3 i
) ==x 4 8x
2 3)
1 3 —5—1
f'(X)==x——=x 4
*) 2 4
3 _17
f'(x)=—=x 4
'(x) 2
, 3
f'(X)=——=
8x4
1.3 2 v’ squaring
1
Y—(Z\/_—aj \/4x—gx_%+lx_2
y:4X_M+i2 VvV 4+i3_i
3X 9x 3x2 9X
1
2
y:4x—%+§ 2 (6)
4 2

£
’ . ‘
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14 1
D, [%(X3—2X2+3X)} v X2
5 3 1
_X - v Dy [x2—2x2+3x2}
=D X —ﬁ % 5 3 13 1
X _X% x% x%_ 4 Ex5—3x5+§x_E
[ 5 3 1] 5 3 13
=D, | X2 —2x2 +3x2 vV oX2=3X2+—
2 £
L . 2X?2
3 1 _1 4
:§X2—3X2+§X 2 ( )
2 2
3 1
=§x2 —3x? +i1
2 2X§ [14]
QUESTION 2
2.1 f(x)=x*—6x+5 v 1(2)=-2
Xp =2 v f'(X)=2x—-6
v f'(2)=2(2)-6=-2
= f(2)=(2)*-6(2) +5
=12=@"-62) ) 2k
SYr=-3 v y=-2x+1
my = f'(X)=2x-6 (5)
S f(2)=2(2)-6=-2
Y=Y =M (X—X7)
S y=(=3)=-2(x-2)
L Yy+3=-2x+4
SLy=-2x+1
e v 6x-5=7
o f'(X)=6x-5 v x=2
y=7x—4 v 1(2)=3
S B6X-5=7 v y-3=7(x-2)
v y=T7x—
-6x=12 y=rx-11 ©
SX=2
f(2)=3(2)% -5(2) +1
L f(2)=3
L y=3=7(x-2)
S y-3=7x-14
S y=7x-11 [11]

N
y . :
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SECTION C: HOMEWORK

TOPIC 1: CALCULUS - LIMITS AND FIRST PRINCIPLES

QUESTION 1
1.1 Given: f(x):l—%x2

1.1.1 Determine f'(x) from first principles. (6)
1.1.2 Determine the gradient of the graph at x=—4, i.e. f'(-4) 1)
1.1.3 Determine f(—2).What does your answer represent? 2
1.1.4 Determine the average gradient of f between x=-2 and x=4 (4)
1.2 Use first principles to determine the derivative of f(x)= _3 (5)
X
[18]
QUESTION 2
2.1 Differentiate f by first principles where f(x)=-2x. 4)
2.2  Determine the gradient of the tangent to the graph of g(x) = —2x% at x=2 (6)
[10]
TOPIC 2 : CALCULUS - RULES OF DIFFERENTIATION AND TANGENTS
QUESTION 1
Determine the following and leave your answer with positive exponents:
11 f'(x) if f(X)=(4x—-3) )
12 D, [§/§+%} 3)
X
13 D, [(x2 —&)2} )
2
1.4 ﬂ if y= ZX—M 4)
dx Jx
[14]
QUESTION 2 10 minutes
2.1  Determine the equation of the tangent to the curve y = 3x2—2x+2 at x=-4. (5)

2.2 Thegraphof f(x)=ax?+bx passes through the point P(3; 6)and cuts the x-axis

3
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at (4;0). Determine the equation of the tangent to f at P. (6)
AY
P(3;6)
< p X
4

! f

[11]
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SECTION D: SOLUTIONS TO HOMEWORK

2. TOPIC1: CALCULUS = LIMITS AND FIRST PRINCIPLES

QUESTION 1
1.1.1 — 1
£/( = lim LN = 1) v 17 (xhy?
h—0 h 4
1.,
l—l(x+hf—(1—ix2j VL
S x) =i 1 1 1
(X) hl_r)r(]) l h 1 —ZXZ—EXh—ZhZ
1- = (x% +2xh+h?) =1+ = X2 vl 12
. (%) = lim 4 27 4
h—0 h 1 1
1, 1, 1., v (——X"hj
1_ZX _EXh_Zh ~1+ 2 4
L (%) = i L
) A0 h ‘/‘EX
—;xh—ihz (6)
Cf'(x)=lim—2— 4
() hl—% h
h(—;x—ihj
L f(x) =i
() hl—rﬂ) h
-.ru)=nm(—1x—1hj
h—0 2 4
1
S (X)=—-=Xx
(9=
1.1.2 1 v_ answer

f(4)=-2(4)=2

(1)

£
’ . ‘
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1.1.3 . 1 v f(-2)=0
f(x)_l_ZX v interpretation
(2)
- 1(=2) =1—%(—2)2
S f(-2)=0
The answer represents the y-value corresponding to
X=-2
1.1.4 . 10 v 1(-2)=-7
PO =1-7,x v f(4)=-31
f(-2)=0 , —31-(=7)
. 152 4-(-2)
f(4)—1—Z(4) v -4
- f(4)=-3 4)
(-2;0) and (4;-3)
Average gradient = S0 _=3__1
4-(-2) 6 2
1.2
_3_(_3j v _i_(_ﬁj
-~ F() = lim X+h X X+h X
h—0 h
3 .3 y_3 3
f'(X)lem X+h X X+h x
h—0 h
—3x+3(x+h) x(itlrh)
() = lim ) Y
() hl_rg h h
—3x+3x+3h
A0 = lim X0 y_3
-0 h X(x+h)
(iih)
o F(x) = lim 22
) hl—rﬂ) h v 3
2
X
s (X)) =1lim 3n ><l (5)
h—»0X(x+h) h
s (X)) =lim
h—0 X(X + h)
3
f'(x) =
() X(x+0)
3
LX) ==
(x) 2
[18]
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QUESTION 2
2.1 - v — —(-
£(x) = lim f(x+h)—f(x) 2(x+h) —(-2x)
h—0 h v —X2+2X
_lim —2(x+h)—(-2x) P -2h
h—0 h h
_ jim 2%~ 2h+2x v =2
_h—>0 h (4)
. =2h
=lim—
h—0 h
=lim(-2)
h—0
=-2
2.2 , . —2(x+h)}—(-2x® v —2(x+h)}—(-2x®
000 — lim ~200H = (2x°) (cehy?~(-2°)
h—0 h v'v —6x“h—6xh" —2h
_ 2 3 Vv (— 2 N
- g'(x) = lim 2(x+h)(x+h)* +2x (-6x“ —6xh—2h)
h—0 h v —6x2
B 2 2 3 (6)
. g'(x) = lim 2(x+h)(x* +2xh+h“) + 2x
h—0 h
, . =23 +2x°h + xh? + x°h + 2xh% + h®) + 2x°
S g'(x)=Ilim
h—0 h
, _ —2(x®+3x*h+3xh? +h¥)+2x°
. g'(x)=lim
h—0 h
, . —2x* —6x*h—6xh? —2h* + 2X°
S g'(x)=Ilim
h—0 h
, . —6x*h—6xh?-2h®
2 g'(x)=lim
h—0
. h(=6x2 —6xh - 2h)
~g'(x) =1
9'(x) hl—% h
- g'(x) = lim (-6x% —6xh —2h)
h—0
- g'(x) = —6x>
5 g'(2)=-6(2)%*=-24
[10]
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TOPIC 2 : CALCULUS — RULES OF DIFFERENTIATION AND TANGENTS

QUESTION 1
11 f(x) = (4x-3)° v 16x% —24x+9
5 v 32x—24
o F(xX) =16x° —24x+9 )
S () =16x2x2 1 - 2440
oo f(x)=32x-24
1.2 1 1
DX |:§/;+i:| v X3 4X 2
Ix 1 2 1 3
v =X 3__X 2
3. 2 3 2
=D, [x3+x 2} 1 1
1 2 1 _3 M
==Xx3->x2 3x3  2x2
3 2 €)
1 1
T 27 3
3x3  2x?
13 Dy [(Xz—ﬁ)z] Vv Xt —2x3 4 x
_ 3
=D, | x*-2x? x+x] VvV 4x%-5x2 +1
: 1 )
4 2,7
=D, | X" =-2X x2+x]
- ) s
=D, X —2x2+x]
3_ 3
=4x" -5x?+1
1.4 2x2 —x +5 v X
VTR
, v 2x%2 —1+5x 2
2X ) 1 3
:_l_1+_l \/3)(2 _EX 2
X2 X2 2
3 1 15
y =2x2 —1+5x 2 v X ——5
q 15 3 2X?
_y:3x2__x 2 (4)
dx 2
1
W g 5
dx 2X2
[14]
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QUESTION 2
2.1 y=f(x)=3x2-2x+2 v f(-4)=58
Xp =—4 v f'(x)=6x-2
o (-4)=3(-4)2 - 2(-4) +2 v 1'(6)=-26
v y—58=-26(x—(-4))
o f(-4)=58 v y—_26x_46
Sy =58 (5)
my = f'(x) =6x-2
- f(-4) =6(-4) -2
- f'(5)=-26
Y= Yr =m(X—Xg)
-y —58=-26(x—(-4))
.. y—58=-26x-104
sy =-26x-46
2.2 y=a(x-0)(x—4) v y=a(x—-0)(x—4)
Substitute the point (3; 6) va=-2
. 6=a(3-0)(3-4) v f(X) =—2x"+8x
- 6=_3a v f'(X)=-4x+8
v '3 =-4(3)+8=-4
ra=- v y=-4x+18
S y==-2(x-0)(x—4) (6)
Sy =-2x(x—-4)
Sy =—2%% +8X
f(x) = —2x% +8x
S F'(X)=-4x+8
S F'(3)=-4(3)+8=-4
Y= Y1 =m(X=X)
L y—-6=-4(x-3)
L Yy—6=-4x+12
S y=-4x+18
[11]
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MATHEMATICS GRADE 12 SESSION 14 (TEACHER NOTES)

TOPIC 1 : CALCULUS - GRAPHICAL APPLICATIONS

Teacher Note: TOPIC 1: Cubic graphs are easy to sketch and are worth a lot of marks in
the matric exam. Make sure the learners learn how to sketch these graphs.

TOPIC 2: Linear Programming requires learners to be able to translate from words into
maths, which is quite a challenge. However, if the words “at least”, “at most” ,“may not
exceed’and “must not be more than” are fully explained and understood, then this topic can

be well answered. Revise the linear function in detail before approaching this topic.

LESSON OVERVIEW FOR EACH TOPIC

1. Introduction session: 10 minutes
2. Typical exam questions:
Question 1: 10 minutes
Question 2: 10 minutes
3. Discussion of solutions: 15 minutes

SECTION A: TYPICAL EXAM QUESTIONS

TOPIC 1: CALCULUS - GRAPHICAL APPLICATIONS

QUESTION 1: 10 minutes

Sketch the graph of f(x)= 2x3 —6x—4 [17]
QUESTION 2: 10 minutes

(2;9) is a turning point on the graph of f (x) = ax® +5x° +4x+b. Determine the value of a
and b and hence the equation of the cubic function. [7]

3. TOPIC 2: LINEAR PROGRAMMING
QUESTION 1: 20 minutes

A clothing company manufactures white shirts and grey trousers for schools.

e A minimum of 200 shirts must be manufactured daily.

¢ In total, not more than 600 pieces of clothing can be manufactured daily.

e |t takes 50 machine minutes to manufacture a shirt and 100 machine minutes to
manufacture a pair of trousers.

e There are at most 45 000 machine minutes available per day.

P 5
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Let the number of white shirts manufactured in a day be x.
Let the number of pairs of grey trousers manufactured in a day be .

1.1  Write down the constraints, in terms of x and y, to represent the above information.
(You may assume: x>0, y>0) (3)
1.2  Use the diagram provided on the next page to represent the constraints graphically.

(5)
1.3 Clearly indicate the feasible region by shading it. (2)

1.4 If the profit is R30 for a shirt and R40 for a pair of trousers, write down the equation
indicating the profit in terms of x and . (2)
1.5 Using a search line and your graph, determine the number of shirts and pairs of
trousers that will yield a maximum daily profit. (3)

7004
6504
6004
5504
5004
4504
4004
350

3004

Number of trousers

2504
2000
1504
1007

S0

50 100 200 300 400 500 600 700 800 900

Number of shirts

[14]
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SECTION B: SOLUTIONS AND HINTS TO SECTION A

TOPIC 1: CALCULUS - GRAPHICAL APPLICATIONS

QUESTION 1

y-intercept: (0;—4)

X-intercepts:

0=2x3-6x-4

50=x3-3x-2

~0=(x +1)(x2 —X-2) (using the factor theorem)
S0=(xX+D)(x-2)(x+1)

Sx=-1 or x=2

(-1;0) (2;0)

Stationary points:

f(x)= 2x3 —6x—4

- f(X)=6x% -6

- 0=6x>—-6 (At a turning point, f'(x) = 0)
S0=x2-1

SoXx=%1

f()=-8

f(-1)=0

Turning points are (1;—-8) and (-1;0)
Point of inflection:

f'(x)=6x%—6

o F7(x) =12x

-.0=12x

~x=0

f(0)=-4

Point of inflection at (0;—4)

Alternatively:

The x-coordinate of the point of inflection can be
determined by adding the x-coordinates of the turning
points and then dividing the result by 2.

WD
2

v (0;-4)

v 0=2x3
v 0=(X+1)(x*—x-2)
v 0=(x+1)(x—-2)(x+1)
v

(-1,0)

f'(x)=6x% -6
0=6x°

v
v
v x==1
v

2;—-8) and (-1;0)

v 1"(x) =

v (0;-4)

L O+

—b6x—-4

(2;0)

-6

12x

&
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4 (=10 / :
(2;0)
(0;—4)
(1,-8)
The graph is represented above v intercepts with the
axes

v/ turning points

v’ shape

v’ point of inflection

[17]
QUESTION 2

At the turning point (2;9) , we know that v f'(x) =3ax? +10x + 4
f'(2)=0 v f'(2)=12a+24
f(x)=ax®+5x?+4x+b v a=-2

v y=-2x3+5x*+4x+b

v 9=-2(2)°+5(2)* +4(2) +b
v b=-3

v £(X) =—x3+5x% +4x—3

o f'(x) =3ax® +10x + 4
-~ £(2) =3a(2)* +10(2) + 4

[7]
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s f'(2)=12a+24
-.0=12a+24
s.—12a=24
sa=-2

We can now substitute a =—2 into the original
equation:

y =—2x3+5x? +4x+b

In order to get the value of b, substitute the point
(2;9) into this equation:
9=-2(2°+5(2)%+4(2) +b
~.9=-16+20+8+b

5.9=12+b
s.—b=3
“b=-3

The equation of the cubic function is therefore
f(X) =—x3+5x% +4x—3

TOPIC 2 : LINEAR PROGRAMMING

QUESTION 1
1.1 x>200 v’ x>200
X+Yy <600 v X+y<600
50X +100y < 45000 v 50x+100y < 45000 .
1.2 See diagram See diagram for mark
allocation
5)
1.3 See diagram See diagram for mark
allocation
1)

.
i%'@ﬁj -
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7004
6504

(TEACHER NOTES)

50 100 2000, 300 400 500 600

3

l 2\ S educatlon
AN 5“&
P Sy GAUTI E GPROVINCE

", Number of shirts v
1.4 P =30x+40y v' 30x
v’ 40y
2)
15 30x+40y =P v 3 p
y=——=X+—
.40y =-30x+P 4 40
3 p v' search line
LY =——X+— .
=" v' (300:;300)
3 cuts on y-axis 3)
4 cuts on x-axis
Maximum at (300;300)
[14]
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SECTION C: HOMEWORK

TOPIC 1 : CALCULUS - GRAPHICAL APPLICATIONS

QUESTION 1

Sketch the graph of f(x)=x°—3x?+4
Indicate the coordinates of the stationary points, intercepts with the axes and any points of
inflection. [15]

QUESTION 2 (DOE Feb. 2009 Paper 1)

The graph of h(x) =—x3+ax?+bx is shown below. A(-1;-3,5) and B(2;10) are the
turning points of h. The graph passes through the origin and further cuts the x-axis at C and

D.
_ y
B(2 ; 10)
fa D 3
0
A(-1;-35)
3
2.1  Show that aza and b=6 7
2.2  Calculate the average gradient between A and B. (2)
2.3  Determine the equation of the tangentto h at x=-2. (5)
2.4  Determine the x-value of the point of inflection of h. 3)

[17]

2
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TOPIC 2 : LINEAR PROGRAMMING
QUESTION 1

A chemical solution is made by mixing two chemicals, P and Q into a solution called S. The
solution S requires at least 900kg but not more than 1400kg of the chemicals. The solution
must contain at least 2kg of P to every kg of Q. Write down the constraints and then sketch
the feasible region. Find the mixture that will be the most cost effective if P costs R5 per kg
and Q costs R3 per kg. [13]

QUESTION 2

In order to paint the walls of his home, Joseph will require at least 10 litres of purple paint.
Purple paint is obtained by mixing quantities of red and blue paint. To obtain a suitable shade
of purple paint, the volume of blue paint used must be at least half the volume of red paint
used. The hardware store where Joseph intends buying the paint, has only 8 litres of blue
paint in stock. Let the number of litres of red paint be x and the number of litres of blue paint
bey.

2.1  Write down the inequalities in terms of x and y which represent the constraints

of this situation. (3)
2.2  Onthe attached diagram provided, represent the constraints graphically and
clearly indicate the feasible region. (4)

2.3  The cost of both red and blue paint is R40 per litre, but the paint is only sold in
2-litre tins. Determine the number of litres of red and blue paint which can be
bought maintaining a minimum cost. Show all possible combinations. (5)
[12]

SECTION D: SOLUTIONS TO HOMEWORK

4. TOPIC 1: CALCULUS - GRAPHICAL APPLICATIONS

QUESTION 1
X-intercepts: y-intercept: 4 v 0=x3-3x2+4
0=x>-3x*+4 v (x+1)(x® —4x+4) =0
(XD -4x+4)=0 v x=-1 or x=2

S(X+D)(x-2)(x—2)=0
SoX==1 or x=2

f'(x) = 3x> —6x v f'(x)=3x?—6x
-.0=3x%-6x v 0=3x%—6x

- 0= x2—2x v x=0 or x=2
S 0=x(x-2)

SX=0 or x=2

3
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For x=0  f(0)=(0)°*-3(0)*>+4=4 v (0;4)
Max turning point at (0; 4) v (2;0)
For x=2 f(2)=(2)°%-3(2)?+4=0
Min turning point at (2;0)
f'(x) = 3x? —6x v F) = 6x6
" _ _ X)=0X—
(X)) =6x—6 v x—1
..0=6Xx-6 v (1;2)
.. —bX=-6
sx=1
f@1)=)>%-30)°%+4
f@)=2

The point of inflectig)/n is (1,2)

< / CL,0)

v

v intercepts with the
axes
v/ turning points
v’ shape
v’ point of inflection
(15)

QUESTION 2

2.1

h'(x) = —3x* + 2ax +b

h'(-1) = -3(-1)* + 2a(-1) +b
0=-3-2a+b

2a-b=-3 ...(i)

v h(X) =-3x* +2ax+b

v h'(-1) = -3(-1)? +2a(-1) +b
v 2a-b=-3

v h'(2)=-3(2)* +2a(2) +b
v 4a+b=12

' 2
h'(2) = -3(2)* +2a(2) +b v a=§
O:—12+4a+b" v b6
da+b=12 ...(i) 7)
. F\ &
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MATHEMATICS GRADE 12 SESSION 14 (TEACHER NOTES)
6a=9 () + (i)
3
a=—
2
2 §j —b=-3
2
b=6
2.2 Average gradient v 10-(=39)
10-(-3,5) 2-(-1)
2-(-1) v 2
2
13,5
3 2
_9
2
23 h(x):—x3+gx2+6x v h(x)=—x3+gx2+6x
LX) =-3x% +3x+6 v h'(x) =—3x*+3x+6
h(=2) = -3(-2)? +3(-2) + 6 v () =12
’(—)——(—) +3(-2) + v y=—12x-22
h'(-2) =-12 v h(=2)=-12
Point of contact (-2 ; 2) (5)
y—2=-12(x+2)
y=-12x-22
2.4 h'(x) =—3x? +3x+6 v h'(x)=—6x+3
v —6x+3=
h'(X) = —6X +3 ox o=t
6x+3=0 Y x=3
1 3)
X ==
2
[17]
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SESSION 14

(TEACHER NOTES)

Let x=chemical P and y =chemical Q
X+Yy>900

X+ Yy <1400

X>2y

S22y > —X

1
SLy<=X
Y 2

The objective function is C=5x+3y
~5x+3y=C
2 3y=-5x+C
y—-5x S
3 3
Cutony-axisis5 Cuton x-axis is 3

600kg of P and 300kg of Q.

The most cost effective mixture is the point at which the cost
is a minimum.The minimum cost is at point B (600 ; 300) .

Therefore, the most cost effective mixture is:

X+Yy>900
X+y <1400
X>2y

600kg of P
300kg of Q

AN R N N N N N
<
IA
~

See graph for other marks

[13]
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QUESTION 2
2.1 | x+y=>10 v X+y>10
1 1
>—X vy>Tx
y 2 y 2
y<8 vy<8
3)
2.2 | see below
2.3 | C=40x+40y v’ C=40x+40y
. 40x+40y=C \/ search line on
- 40y = —40x+C ‘yagag)“
.'.y:—1x+£ v (4;6)
40 v (6:4)
®)

p

&Y
) 2 ’§ d t.
(N /<% education
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