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ALGEBRA

Solving of equations and inequalities:

St Anne’s 2022

a)

Solve for x and show all relevant working

1) 2x2—17x =0

,l*' L‘

(u -17) =0

S X=0 B A2X-I1=0

_—

x =4 (o1 8 5)

"y

2) 3x2+10x —4 =0 (correct to 1 decimal place)

x = —10 * Jpo):- el 3)%) ..
2(3) l
x= =0 2 /E? /b
b gt
X =0y op %=—73" X o4

4
27 ,2)( (),,)x —2 mi pure- "
3+ x = 2_,214q
A3 tFa=—dxt+y
S =
x =L/
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4) (x—-5)72<x-5 | 1 (4)

/ me -

sl K©
o — |0 +25 —ac +65 <O V ™

x?— lae +30 <O\
At
/’z»(ﬁ)[:zfs)'x: S, \ /
CValuey o X =6 ok 6 of % /.jé
i @ == @ & S \/
S G 7

5) | _log5
083X _ log 3 - (2)
log ¢ = leg '5 oR  log ¢ = 1, 46497...
J 73 3 '
- /N " l LGy
A ’ 3 “ =
——p »
6) (B*+9@2*-27)=0 (4)
9)(2* —27) =0 Wi fegte
o . %«
3749 = O OR 2 —27=0
N aC
._% =9 V. P = 97 1
g A /mkqel
No solution log: A V=&
J
o
LX= 8
Northcliff High School 2022
a) Solve for x.
1) (+1D)x-5)=0 (2)
(x+1)(x—-5=0 Y x=-1
Yx=5

xr=-1or x=5
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2x%2 —5x =1

(in surd form)

2x*—5x =1 (insurd form)

2x*—-5x—1=0

gk DVE V(=52 —4(2)(-1)

2(2)

5++33
X = 4

x> =—x>0

x2—x>0
x(x—1)>0
CVsat 0;1

x<0or x>1

Vx—3+5=x
Vx—3+5=x

vx—3=x-5

x—3=x*—-10x+25

0=x>—11x+28
0=Ex—-4)(x-7)

x4 or x=7

v Standard form

¥ Substitute

v V33

v + (both
solutions)

@

v" Factors
v CVs
v" Interval

3

¥ Isolate surd

¥ Square both
sides (m)

v’ Standard form

vx=7

Yx+4

&)
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Crawford International 2022
a) Solve for x, correct to ONE decimal place where necessary.

1) x(x—2)=8

¥l —Ix—8=0v
(x+2)x—4) =0+

x=—2 or x=8

2) x?—px = -2 interms of p.
xi—px=-2
x*—6x+2=0

s PJPF4OR)

3) 2Vx—1+1=x

Wr—1=x—1
Ax—1)=(x— 1)
4y—d4=x'-2x+1
- Gx+5=0v
(x—Eix—1)=0

x=5 + or x=1+

4)  3x¥+3 _3x+2 4 30 — 487
3 —3¥E = 486
3*(3* - 3" =486 v
5(18) =486 ~
3= =27
3% — g3,

x =3

Rustenburg Girls High 2022

a) Solve for x:
1) x(m—x)=0 where x is a rational number
:f o = I _,-/’ .f_.-"}
2) —3x2+8x =-7  (round off to 2 decimal places)
vxl g 2= o7
- g+ /5%y S
¥=1 - L_,_/'z ¥ = e Lo
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3 Vil—-x-x=1 (5)
"gq-; = [+&

§ v

=X = |4px+x el
0= x 43 -0
8= (A+xs)fd-2)

X - mg =7

-:wfj
4) 2.3¥72 =54 (3)
“'I_i: 13 o
(s 3y
¥="%
5) 4x2-5x<0 (4)

X (yx-5)s0 1
CV: mag of Z= 5o

3

O &L = 2
w

Simultaneous Equations:

St Anne’s 2022
a) Given: log,x =y and 2Y*1+x =12 Solve simultaneously for x and
A (TR : . . (5)
@ oz - 2" .. @
('-) ___é} L o) J = I2 =4 2 gt/ “',,/"“""-",’""h ‘
22+ 322" = 12

o7 (1+2) = 2

" 29 = 4 ,
29 % 2% & y=2

Subst _back mto (1)

2
L e = QK

2

X = by ¢!
: ',/
SE’LLL”C’N A [(/‘1 ‘:‘7)

>
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Northcliff High School 2022

a)  Solve the following equations simultaneously:

x2—xy+y*=16 and 2x—y=6 (6)

x*—xy+y*=16 and 2x—-y=4 v Isolate y
2x—4=y v Substitute

x*—x2x—4)+(2x—4)*=16 v Standard form
X =2 +4x+4x*—16x+16—-16=0 v Factors
3> —12x=0 v’ x values
x(x—4)=0 vy values
x=0 or x=4
i Gk ©)

b) If 2¥*1 42X = 3Y*2 —3¥Y  calculate the values of x and y, where x

and y are integers. (5)
2541 O% = 3y4%._3¥ v Split powers
2*.242¥=37.32 -3 v Factors
2024 1)=37.{3*=1) A s e
3.2 = 3¥(8) v Exponents = 0
2%-3 — 3y-1 v Values of x and
x—3=0 andy—1=0 y
x=3 and y=1 g
()
Crawford International 2022
a)  Solvefor x and y if (2x = 1)* + (2y +3x)* =0 (4)
Ix—1=0v
=
Iy + 3w =ov
3
y= -7
Rustenburg Girls High 2022
a) Determine the values of x and y if:
2x+y=3 and y*=x*+y+x (5)
y= L-ga v (3:02)"= 2' 4 Cumaz) w2 Vi
: T=|2X sy’ 2oL3-1x 4
CL A B e,
%= Yy x=a3  Miw =
= 5_ 1 4= X "'/b-.ji_'f
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Nature of Roots:

St Anne’s 2022
. . 5+V17+4m?2
a) The roots of a quadratic equation are ‘127—+4m where m # 0
Explain why this equation will have real roots for all m € R
where m # 0 (2)
iplain why this equation will have real roots for all m € R where m # 0.
A =174 l/;)f' A irg mi> 0

)

p 7 o 2 -
. [Hh /‘/(:v' and .. 1 4 l7 >

All. A v Q /u_/};‘u/g; /"7 L"-‘E’-'/[’I("é’.
/" pr— —

9
Noots are real

Crawford International 2022

Section B
a) Given: f(x) =x%*+8x+ 16
1) Solve for x for which f(x) >0 (3)
¥ +8x+16=0
(x+4)% = 0v
xeR—{il}»f \\_ﬁ/
2) for which value(s) of p will f(x) =p have two unequal negative
roots? (3)
0=p<1i6
" i
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Number Patterns
St Anne’s 2022

a) Given: T, =21

1) Write down the first TWO terms of the sequence

- L=y (o] 4 Y e
’7; - o? .;) = / ‘.-. AP
-
Ta =2 2= = &
2) Determine S, of the sequence. (leave your answer as a fraction)
e e
l3 = %
Tq — é/ A"“\ L
£ gy 8§ ]
S =1+3 T H* g
= /5
_
b) Determine:

20
Z 3k +2)

k=—1
kel 3() +2 == i
=0 3(c) +2 =g (e
k=1 30)+a =5
—| + 2 +5F : a=—1
! C/ X 3
e 22 \ 2 A ,,,""
S,, = 2 20+ ._9:/3)_7 N =20=(=1)+1 =727 fenus,
=) o ‘
= &

Y
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c)
below:

VAN
VANEEYAVAN
VANRVAVANRVAVAVAN

Pattern 3

Pattern 1 Pattern 2

1) How many toothpicks will the fourth pattern have?

30

2) Determine the n'"* term of the sequence.

>~

The first thee patterns formed by the arrangement of toothpicks are shown

;I l s
VoV N\
{ 2 WA -
\/ v
3 3 A
» o 3 J 7 "j [ 2 <
& =3 I () +b=6 {T) +(3)+¢c =3
> o q o
=3\ s b=6 —F c =0
7
/7 = (7"
2 ) 4
ln= 30 T FTn

3) How many toothpicks will be needed to form the 15t pattern?

JULLTPILADS Wil (¢ nesuey we iul

T. = a(15)+ (1)

= Jbl

——————
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SECTION B
d) The sum to infinity of a geometric sequence is 4 times the common ratio
and the first term is three times the common ratio.
Find the second term. (4)
S:o = b ancl 77 = @ =9 ek ”"',If"
2 "‘:.,w* ;
—’3'_ = ll"/. : @ a = 3’/" X @) ./‘/ -,-L'c‘:v"'l )
=¥ F—
AT |
(24 3 z W \'-"IT
,_)ub:_—,[ @ it (}} *
' 5. - b /r
1—v '
Sy = Mr (1- V) /A
. 2 - v/ - o
Wy "=+ ar- 0O
Wr¥—¥ =0
r{gr—1)=0 1 .,z:(‘é) (#)
N/ o N 80 LU = .2
Vv\( oL = v . Jé )
e) Determine the smallest value of n for which
n
1
Z(Z)"‘1 >9
k=1 (5)
k=t 4(2%) = % (o)
X 8 /i
k=a: (37 =3 g - -
k=3 LL[.P‘") = .} (et Son® v
k=4 . éf/?‘) = & ().—g," r’e _-5}\«5?
s {5 )
g (") > 9
=1
271 > 2¢
9}1 > ?7 ; n
2% 32 %

G fenpo musk be aclolocl 1o gue a sum > 9.
kV-;W "J =
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f) Refer to the figure (not drawn to scale):
The length of the sides of a triangle are such that they form a geometric
sequence.
The longest side has a length of 9cm.
The other two sides are of length acm and bcmwith a > b

b cm
\at
acn
n
L 9cm
1) Show that a? = 9b (2)

o L. " N o
Dtquence B 7 by Q]

2) Given the perimeter of the triangle is 19 cm, determine the length of
the shortest side. (5)

[('(f/,":r'Jrr Loy b9 =17V ()

: b5t b = o urto 1)
&

QA _'Z—z 9 = /9 f“ My

‘? + _:'}_ = /(-‘

“} 4 / i/f ‘ — 1(' / ¢ 1'

(a+15)(a—6) = O

Q@ N~ 15 el q =
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Northcliff High School 2022

Page 13 of 54

a) Consider the quadratic number pattern: 66; 67; 62; 51; ....

1) Determine the general term of this pattern in the form T,, = ---. (4)
66 67 62 o1 .
_ v 288 Difference
1 -5 -11
—6 —6 va
v' b
v o
(4)
2a=—6 Jat+b=1 at+b+c=066
a=-—3 —9+bh=1 —3+10+c=066
b=10 =159
T,=—3n*+10n+59
2) Between which two terms of this pattern will there be a difference of
-83? (4)
First differences: v Subst. a and d
=1 1)(—6 i
n=1+m—1)(—
% (n—1)(—06) Hon
T,=—6n+7 v Answer
6n+7=-83 4)
—6n =-90
n=15
- Between the 15% and 16® terms
b) Given the arithmetic sequence: 3; 10; 17; ....... (to 250 terms)
1) Write down the next term in the sequence. (1)
24
2) Calculate the 250t term, the last term odf the sequence (2)
T,=3+(n—-1)7) vaadd
v' Answer
Taso = 3 + (249)(7)
2
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3) How many terms in the sequence are divisible by 3?

(Show all working) (3)
The terms which are divisible by 3 are: va=3:;d=21
v Substin T,
3:24:45:;...:1746 .
v Answer
T, =1746 ; =3; d=21
" : 3)
3+(n—1)(21) =1746
n=384
c) Y. i.i (Sigma) notation describes the “sum” of a certain number ot terms.

> @[]0 .

n=2 n=2
5 5 . v" Expand I1
n 1 P
Z(E)JFG(I_E) v e
iy 1
2 3 4 5 1 1 1 1 5
=(5+5+5+3)+(13)(1-3)(1-3)(1-3)
(3)
_la. 1.2 3 4
52737475
_1
=z +z
=3
d) The first three terms of a geometric sequence are 36; 12 and 4.
Determine n if:
4
T, = ——
" 243 (3)
nto4 v Subst. a, . T,
36 |= =—
(3) 243 ¥ Same base/logs

v =28

(3)

Downloaded from eduresourceza.com



Downloaded from eduresourceza.com Page 15 of 54

e) In the figure, a robot is stationary at vertex A of a regular octogon with side
11cm. The robot begins to move around the perimeter of the octogon in a
clockwise direction.

The robot covers 10cm in the first second, and there after covers % of the
previous distance covered per second.

A ——— B

H C
G D
F E
1) What is the limit of the distance that the robot could travel? (2)
99 v SRR
el Bt Subst. a;r in
100 s
10 v" Answer
Se =T 99
100 2
S = 1000cm

2) The robot ran out of battery power after only 850cm. On which side

of the octogon did the robot finish? (3)
850 +- 88 = 9,66 v + 88
v Explain
=~ 9 full cycles and 58cm (or 5,28 sides) v CD
~ land on GF 3)
Crawford International 2022
a) If 2; x; 50 form a geometric sequence, determine the value of x,if x <0 (2)
L E.{
x2=100

(x=10)nfa or x=-10+
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b) Calculate the value of nif:
n

Z(—Sk +21) = —630

k=1
16; 11; 6;

=312(16) + (n-1) (-5)= - 630; ~
= 12[32 -5n+5]= — 630;
n[—5n+ 37]= — 1260

—5n? +37n + 1260=0

En? 3Tn-1260=0+

(n-20)(Sn+63) =0~ CA

n=20+ ca
ornn= —*'?3’ (reject) CA
C) 3 ; x;15; y form a quadratic number pattern.

If the 2"d common difference is 2, determine the value of x and y.

¥oox 150 v

#-3; 15-% y-15+ A

2 2

15 — x — (x—3) = 2+ a5

15 —x—x+3 =2

—2x =—16

= 8iv Ca

¥—15— (15—8) = Z;~ o

¥y—15—15+8=2

¥ =24¥ CA
SECTION B
d) Consider the geometric sequence:

2(2x — 1) + (2x — 1)? +§(2x —1)3 ... where x # %

1) Calculate the value of x for which the sequence converges.
R .
=2 221

FOR CONVERGENCE: -1=r=1+

r

ez (2x-1)<1v
-2 212
-1=2x <3

1 3
—— W
2 x 2
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3)

2) Calculate the sum to infinity of the sequence if x = "
Si= f"r( :'

= ca

2 ca

Consider the following sequence of numbers:
2;10;2;14;2;18;2;22; .......

Write down the next TWO terms of the sequence, given that the
(2)

1)

pattern continues
2; 26
(4)

2) Calculate the sum of the first 100 terms of the sequence.

50 x 2 = 100+

5, =Z[2(10) + 49(4)] v

= 5400+ 4
Sum = 100 + 5400 = 5500 ~

r i

Rustenburg Girls High 2022
The first differences of a quadratic sequence are 102 ;108 ; 114 ; ...

a)
Determine which two consecutive terms have a difference of 2022. (3)

1)

4+ 0L = £ 22
e

i - o
s el rid
bl tg e 2l & 2L

2) Determine the nt" term of the sequence if it is further given that the
third term of the quadratic sequence is equal to 310. (4)

L3 e qnls) £¢ = 3O
N [ e

T, =3n*+93n+4

b) Given an arithmetic sequence: E ; % ;0,851 ...
Determine the value of the n" term. (2)
S
=M- ¢

(3)

2) Calculate the sum of_’Ehe first 30 terms.

i e
+ P9

1)
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Given: 2+6+18 +54 +.... + 118098 (the pattern continues in the same

manner)
Calculate the number of terms in the series. (5)
Feg &
gl R
g o
i '

The sum of the first two terms of a converging geometric series with
positive terms is four times the sum of the next two terms.

1) Showthat r = % (4)

2) Calculate the value of the first terms if the sum to infinity of this
series is 3 (2)
&, : b

— = o
v
i

o
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Financial Mathematics

St Annes 2022

(a) Alice starts saving for retirement and pays R800 into a savings account at the end of each
manth. After she makes her last payment she has R884 942,47 in her retirement fund. She

receives an interest rate of 6,5% per annum compounded monthly,

1. Determine the number of payments that she made.
0,065
x = R900 L 2,47 = §00 [+ "5«‘) ]
Vi 0,005
Fo = 834 W2,47 -
65 13\
L= ‘3—‘,’—; 4793,4 38319 < §oo _“ﬁ%&,) 2 ]
_ [f2us3\n .
n=? 6. 3N iz = JIEO—(‘_)
N ~ )4
Sl 6,90 =
S EITES
) N
v
n= 3(0 payn?c'nﬁ“
{r/ Yot wdes 10 Eher n = 3&/&00 X I.Q Fb ] (4)
2. Convert the nominal interest rate to an eﬂ‘ecnve interest rate.
. )
I+ by = {1+ ‘%’”ﬁ' A m(se?
. y ¥ 0,0( S\ =
A ey = )
/1
(p 0 06697 Jy?
S efE rate v Ca 7 /opﬁ 2)

(b] Thandi taok a mortgage loan of R 850 000 to buy a house and was required to pay equal
monthly instalments for 30 years, She was charged interest at 8% p.a, compounded

monthly. o )
1. Show that her monthly instalment was R 6237, v/
50 060G =X /I - [f + rl O? fi] £ - £s50 000
G0 i = @'_;_8
K6zr37 n = 301z
+ %z 2
(3)
2. Calculate the outstanding balance on her loan at the end of the first year (Round off your
answer to the nearest rand). - uunq _/i‘gafl it il
08 = Fy - FyAnnuny /"‘ /” 29 q(?atﬁ o g0
= $50000 (14 —:—1- - 6237 f(u 2 —!] /1__6337/; [n t)j’
s (2)
= 920549,5%08 — R 750, 15559 - A guz £99, 56
= Rsps19,39/" 4
= R sy2 899 { o nearest rand)
(3]
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3. Hence, or otherwise, calculate how much of the R 74 844 that she paid during the first
year, was taken hy the finance company as payment towards the interest it charged.

] 4 -~ N 2 = )4
/\n"(.'.f' amount Vedue r'f'f }'.'[/ KESEO00(C) — A K. 2 579
J

m

= Knol

Kut she han poid  6AZTx 12 =Ty Bl m the 15¢ o ear

s /I('I://r.'f-f'l:) made Tavardn iterest z'/'-’”f“":{
7 i i

Ty Siy — N

Rer s /¢

(3)
Northcliff High School 2022

a) Kate invested R1 430,77 in a fund for 18 months. Interest was compounded
quarterly. Calculate the annual interest rate (compounded quarterly) if the

money grew to R1 711,41. (3)
A=P(1+)" ./subst_;_'mds

i\6 v Manipulation
171141 = 143077 (1 +) 7 Rate (%)

1 +% =1,0303 ... )

i =0,121203...

r=12,12%

b)  Mbali saves R450 at the beginning of each month for four years. She earns
interest at 7,5 % p.a. compounded monthly.
How much money does she have at the end of four years if her last deposit
was made one month before the end of four years? (4)
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F =x[(1+z:)"— 1]
i
0,075\
. 450 |(1+-37) —1] -
= 0,075 ( 12
V.
F = R25099,1389 (1 +¥)

F = R25 256,01

Page 21 of 54

v n=48
__ 0025

vi= inFV

12
< (1+222)

v Answer (no
CA)

)

A couple have found their dream house and need to secure a loan for R1
750 000. They plan to repay the loan monthly over a period of 20 years

starting one month after the granting of the loan.

The interest is fixed at 9% p.a. compounded monthly.

1)  Calculate their monthly repayments on a R1 750 000 loan. (4)
D =x[1—(1+i)'"] v Sub
t R1 750 000
0.09 —240 into F
X [1 —(1+—= ] ¥s
1750000 = ) —
0,09 v : z
T Manipulation
(implied)
; 0,09 ; ;
1750000 X7 v Answer
=
0,09,
1-(1+57) @
v = R15 745,20

2)  Unfortunately, the couple had not considered having to pay an

additional R97 887 in Transfer Fees.

They can only afford to borrow the additional amount and keep their
monthly repayments the same, if the bank will extend the loan period.

Determine how much borrowing an additional R97 887 would cost the

couple.

(4)
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Downloaded from eduresourceza.com

Page 22 of 54
97887 + 1750000 = R1 847 887 v" New total loan
. ¥" Sub x and new
15745201 - (1+57) ] P
L8887 == 0.09 v" Using logs
v 44x 15 745,20
n= 284

@
~ 44 extra payments

44 x 15745,20 = R692 788,80

Crawford International 2022

a) Zinhle plans to save R350 000 towards buying a new car in 3 years’ time.
She makes 3 equal deposits at the end of each year into a savings account.
The interest paid on the money in the savings account is 11% p.a.
compounded quarterly.
Calculate how much money she will need to deposit on each occasion. (4)

B

x|:L+%;|H+x{1+%]°+x= 350 000

x = R104 259,70 -

SECTION B

b)  Justin invests a certain amount of money (P) at an interest rate of r % p.a on
a straight line basis. After two years, his investment grows to R17 024 and
after six years, his investment grows to R25 472.
Determine P, the initial amount invested. (4)

Dretermine P, the initial amount invested.

I5472—1T7 024
]

= 2112 v

y=2112x+P
17024 = 2112(2) + F ~
P=R12800 ~
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Mr. Govender and Mrs. Williams have both taken loans from ABSA Bank.

Repayments are made consistently after one month of granting of the loan.

The details are tabulated below.

Mr Govender Mrs Williams
Loan Amount R75 000 P
Monthly payment R1 200 R1180,42
Interest rate 15% p.a 13% p.a
compounded compounded
monthly monthly
Balance outstanding
after 62 months. K K

If the interest rates and monthly repayments remain constant, determine:

1) K, the balance outstanding on Mr Govender’s loan after 62 months.

vV

Balance outstanding = 75000 ('1 +%)6:_ '23‘1[':"%:""’:’ =0
= R50636,01 v
2) Immediately after 62 months, Mrs Williams received the following
summary from ABSA Bank.
Balance Outstanding R50 636
Total interest paid R44 764

Using this information, calculate P, the initial amount that Mrs
Williams borrowed from ABSA Bank. (5)

o
62 = 1180,42 — (79057 — 506368) «
= R44 764,10

Rustenburg Girls High 2022

a) An investor indicates that they will be able to triple the value of the
investment at the end of 6 years. The interest rate is fixed and
compounded monthly. Calculate the annual interest rate that the investor
offers.

Downloaded from eduresourceza.com
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Samuel decided to buy a car costing R192 000. He takes out a loan for 5
years at an interest rate of 12 % p.a. compounded monthly. Payments are
made at the end of each month

1) Calculate the monthly repayments over a period of 5 years. (4)

2 1= (10 1E) ;
9L 80 — - 5 P |

. " gy Ty
P S

oo= ML T6 % P

2) After Samuel had made 45 payments, he decides to settle the
balance on the loan. Calculate the lump sum that he will need to pay

off the loan after he has made the 45th payment. (4)
% yrgo gy | ot 'Y 1]
'L'E\.g _ ML Ao ¥ LR JIA; Ll
i " .u__/
= 532l 3¢V
PSR X ¥ ol e R/
= 58 s %

3) Determine the amount of interest paid if Samuel settled his loan as
mentioned in (b)(2) (3)

w '
Toka| pid = BF 2014 £7 + H1909% p 75

£ Yod | 5% - AL BAE

= Tavwl Ty o Akt £quag q
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Functions:
St Anne’s 2022
a) Given: f(x) =vV2x +1
1) Give the domain of f(x)

2x4+) > O & o S>3

2) If g(x) =2x—1, solve for f(x) = g(x)

2x—1] = J2x 41 _h )
(92-1)? = 2241 V'

GX” — o +) — 2oc =] = 0O

l/ x®— bx V= @, \

2x (3x - 3) =0,

S D=0 Of o = =
Checl ¢ LHE}F — | LHs: 2
RHS: ) RHS * /2/3’,3—)4—/ = 2
& S 3 /M
Soun = x = 3 Oh /¢/ /
}

b) The equation of the graphs of g(x) = 3;‘%13 and h(x) = —% +3 are
given.

1) Show that g(x) is an asymptote of h(x) and state whether it is

the vertlca[l or horlzontal asymptote.
{oc.— 1)V

(][7) x| =

J
Sogf1) = 3 o the hoizontal asympiole of hix)
. LA o

"

2)  Write down the domain and range of h(x).
Domewn & X E ”Z_,' X f l

Range : ye# 4y #3.
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3)  Sketch the graph of h(x). Show clearly all intercepts with the axes,
the asymptotes and two points on each arm of the graph

Working space

S :]\i j.‘uf leé X = L
’ R -
5K | ; SEEW 5
N // : y 7 =7 ‘*f e [
R 2 il?é/ 4 ' {{l\,r:)
e Gl L a3
"’ E ain X /r‘ll"j ‘:
$TE 5432 1};}1 15670 : -3\ 3
2| ] Py
3 ;l 3 -1 )
A / :
= | 3 k .
o | 2 [a,
7
-8 i (-‘/"‘ oG € " = 2-
v = %
gie =z ©3
o (4)
(-2 ji)
f Cheose O '_/,L
g="2+3 -2
' 3
Iy :2)
122 ("; @

c) The graph shows the function g(x) = —x +3 and h(x) = b*. The two
functions intersect at A (1;2).

1) Determine the value of b. (2)
Subst (4;2) into hi1) /

f‘\ — /2 | /A
i

2) If the point A(1;2) lies on h, determine the new coordinate, A
when h is reflected about the line y = x. (1)

ney = x.

A' (2}

3) Write down the inverse function of h(x) in the form (2)
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h_l(x) —
Joverse hlx) s x =29
Y=g x _/_)_ )
4) On the graph above, sketch h~! labelling any intercepts with the
axes as well as point A (3)
5) Use the graphs above to determine the values of x for which
—2*.x+6.2*"1<0. (3)
=2%% 46247 O
4_,"\7 {"“ 5 A (_J,)) L,.-
9% (-2 +3) < © 4
¥ A, >3 //{") /.;T"'J ok ‘JLx/‘)

Northcliff High School 2022

a iven: —
) Given: f(x) = e
1) Write down the equations of the vertical and horizontal
asymptotes. (2)
x=-2 and y=0 v x=-2
v y=10
2) Calculate the coordinates of the y-intercept of f. (2)
_ —6 v r=10
Y=0+2 Vv —3
y=-3 P1 for coordinates
=~ {0;—3) %)
3) If A(-5;t) lies on the graph of f, determine the value(s) of t. (1)
= —6 v F =72
- —5+2
(1)
t=2
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4) Draw a neat sketch graph of f. Label the y-intercept, the

equation of the asymptotes and the point A. (3)
i Ty ¥ y — infercept
E and A
E + Shape
i ¥ Asymptotes
i {(approach)
ff 5 3)
o

-t
1
|

I

3) The graph of g(x) = z—;: is a vertical translation of the graph of f
by k units. Determine the value of k, showing working. (2)

x—4 v Method

glx) =

—b6+x+2
g(x) i (2)

—6 x+2

Q{I)=x+2+x+2

S B o

~k=1

ALTERNATIVE
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b) The diagram below shows the graphs of f(x) =log, x and
gx) = —x%+4x — 3.
Point P(2;1), the turning point of g, represents a point of intersection
between f and g.

1)

2)

3)

4)

.

2t

SEITAS 1 S

7
¥
Determine the value of a.
1=log,2 v Subst.
v a
al =2

Determine the equation of the inverse of f, in the form y =-..

f: y=log, x v Swop x and y
v Standard form
f x=log,y
2
2.1’ — },

For which values of x would 1 < f~! <4?
Values of yon f for which 1 < x < 4 ¥+ Interval

“0sx<? @)

Write down a possible restriction for g such that g7 would be a
function, while keeping the original range of g the same.

x=2 orx=2 " Either

{accept
x = 2 etc)

For which values of x would f'(x).g'(x) < 0.
x> 2 v Answer

Downloaded from eduresourceza.com
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In the diagram below, f(x) = x? + 2x —3 where C (-1;-4) is the turning

Downloaded from eduresourceza.com

point of f and A and B the x-intercepts. The graph of g(x) =x+3

passes through A and K, where K is the point of intersection of f and

g
Li

ne his atangentto f at K, and the angle of inclination for h is 6. D

lieson g, with Fon f and E on the x-axis such that DEF 1 OE.

1)

2)

3)

Write down the range of f.
yz—4

Determine the length of AB.

0=x>+2x-3
0=(x+3)x-1)
x=-3 or x=1
AB = 4 units

Show that K (2;5).
x*+2x—3=x+3

& F%—6=9
(x+3)(x—2)=0
x=-3 or x=2
f@)=(2*+2(2)-3
f(2)=5

~ K(2:5)

¥ Answer

vy=0
v Factors
v x values
v Length

4)

v" Equate

v Standard form
¥ Factors

¥ Subst. back

(C))

Downloaded from eduresourceza.com
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4) Calculate the value of 6, the angle of inclination of h. (4)
fr(x) =2x+2 v Derivative
A N v Subst. x = 2
F=RAF2=0 v Subst. tan 8
tangd =6 v 8
8 = 80,54° 4
5) Determine the length of OE when DEF is at a maximum. (4)
DF=L(x)=x+3—(x2+2x—3) v g(x) — f(x)
L(x)=—x*—x+6 v'v" Max method
(AOS or Deriv)
Max when: L'(x) =0
v" OE length
0==2x—1
4
_ 1
==
OE == unit

Crawford International 2022

a) 5\ 5Y .
The graphs of f(x) = (5) and g(x) =mx +c are drawn. A (1,5) is

the point of intersection of the two graphs. B (0;%) is the y-intercept of
g, and C (0;1) is the y-intercept of f.

y
/,/
7
/'/f
/‘/
/
5)
i3 )
-— X
D:’LI‘\
(6" )
1) Determine the values of m and ¢ (2)
m=-3 a
11
c=—+ a
2
2) Determine f~!, the inverse of f inthe form y = - (2)

}r=|ogsxr "
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3) Hence, write down the domain of f~1(x — 2) (2)

X W

b) 1) On the grid below, sketch the graph of f(x) = ﬁ + 3 showing
all intercepts and asymptotes clearly.

y

¥va asymptotes

3 va xint
=T |
<§;,3. X va yint
\ v'a quadrants (shape)
(4)
2) Determine the equation of the axis of symmetry of f which has a
negative gradient. (3)
¥=—K+cC *a neg gradient
substZ3)
I=-2+c «m subst
a=c 4 }
*a cwvalue im equation
y==x+5
c) Given:
3x+1
X) =
p(a) p—
Rewrite p inthe form p(x) = — tn where a and n are integers. (4)
W e
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In the figure below, the graphs of f~! with equation f~' = —/x — 2,
the inverse f, and g with equation g(x) = _?1x — 2 are drawn.

The graph of g intersects the x-axis at B and the y-axis at A.
E (x,; 0) is a point on the x-axis.

C (x.;y.) is point of intersection of f~! and g.

G and F are pointson g and f7' respectively.

EGF is parallel to the y-axis such that 0 < x, < x,

34

1) Is f7 afunction? Justify your answer. (2)
Yes¥ a, it passes the "vertical line test"(1:1 comespondence) v a

2) Determine the equation of the function f, in the form f(x) = - (4)

y=—x-2
~x==Jy-2m

J;= —2—x¥ m {squaring)
y=(-2-x]

~f(x)=(2-x =y¥ g x<-2v a

3) The position of the vertical line GF is a variable such that x, <
xg < Xc
Determine the length of the vertical line segment GF, in terms
of x. (2)

GF=y,—¥:
=—%x—2—|f—-ulr;—2]f m¥ &

;
=——x+
3> ¥

Downloaded from eduresourceza.com



Downloaded from eduresourceza.com Page 34 of 54

Rustenburg Girls High 2022

a) In the diagram, the graph of f(x) = —x*+2x+6 and g(x) = 2x?> —x
are drawn below. They intersectat C and D. A is the y-intersect of f.
P and Q are two points on f and g respectively such that PQ is
parallel to the y-axis.

1) Write down the co-ordinates of A
o~

Rio-cy
iy V{f\/. L

2) Calculate the coordinates of C and D.

—X FLAL -k = L3 =

3) Write down the values of x for which f(x) < g(x)

o & =Yl s ¥om 7 ol

4) Calculate the maximum length of PQ where line PQ is between C
and D.

5) Calculate the value of x where the instantaneous gradient of fis
equal to 3.
dlinl= o 47 .-"'f

Downloaded from eduresourceza.com
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6) Determine the values ok k for which f(x) = k has:

i) Equal roots
T ’
9

| '/'f
&

|
B o

i) Two positive unequal roots
o

—y
=R £

Given: g(x) = —%+ 1

Page 35 of 54

3)

(2)

1) Draw the graph of g. Show all the intercepts with the axes as well

as the asymptotes of the graph

©)

2) Determine the equation of the symmetry line of g with positive

gradient.

¥ L

4= S

3) Determine:

zz:g(x)
x=0

Downloaded from eduresourceza.com
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C) In the diagram, the graph of h(x) = log; x is drawn.

y

1) Write down the equation of A~ the inverse of h, in the form:

Y=o (2)
T
2) Write down the domain and range of A1 (2)
LERY  yz0 e
3) Calculate the values of x for which 2h(x) < —6. 4)
e W
wI--g'_ B Vs
e o= g
T o

4) t(x) = log, x, is the reflection of h in the x-axis. Write down the
value of b. (1)
b= I/
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Calculus:
St Anne’s 2022
a) 1) Using first principles, find f'(x) if f(x) = x? —3x (4)

Fil) =t flash) — Fx0)
B /r')(‘; "—?;—- ,/-" { Wl

://m [‘(J'}l:)?_jlyJ/.)]— (J(":/J)_x)

e\
I)

h—=20 i
= hm X F xh b 3x-3h - x4+ 3
420 s
= lim Axh +h?_ 34 (=1) Jor neenrct
fso b ——
=lin b fanc+ h-3)
h=0 h =
= Im [.‘)—;( fﬁ—-_?) = D .‘_?
—
Ao 0O

41

2) Determine the equation of the tangent to the graph of f at the

point where f'(x) = -1 (4)
2o Lo CUR) ) e EART eIt i =
2-%' ‘3 = - / (‘:bf-; of /m'lg /iy
e y —(~a) = =1 fx—1)
So £0) = 1*-30) ey

| :I ; 2 ) ——

Poink (1, —2)

b) Determine % if y=+v4x3+ 2vx —% (leave your answer with positive
exponents.) i o (4)
3 - S0
4 =X } ot - 2x = 9 R
va \
< 3 - 7 -2
oy = 500 + A * + Lx ‘
ol x
P j - r
= J),:)( ' 4 a1 o2 ( )
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SECTION B
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c) Given: f(x) = —x3+3x2+9x+5=—-(x+a)?*(x—5) and f has a
stationary point on the x-axis at (-1;0).

| y

|||

\ ///

l', ’/"”’ ll»

'\,l /,-' |‘,

.\\ / |Il .

' i
|
|
|
||
1) Write down the value of a (1)
el S
2) Determine the coordinates of the other stationary point of f(x). (4)
gk gt FlY= 0¥ |
X -’}I('Jl éx + 9= 0
X’ —2x-3 =0 e
(x —3)(x #1) = O il
N = } 0 olha stat /)i' ;‘f") s~ :";f ?.'(.?.)'1' gl +5
(332" = #& _(4)
3) Write down the value(s) of x for which f(x).f"(x) > 0. (3)
i/»t oF » vi"'f ot ;’f’ a9 / X =1 .
L&, o £ ok X > 5
4)

-

> v
of f =0

For which value(s) of k will f(x) + k have two real roots?

(2)
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Given: f(x) = ax® +bx? +cx with f'(Z) = f/(5) =0 and f(x)

d)
decreasing for _73 <x<5
1) Use this information to draw a rough sketch of y = f(x)
” )
|
/“l\\.

3)

\‘/

2) Determine the value(s) of x for which:
) @30 @
L= :?/,;’ ;'1_/:(/7‘7). > ,"1
(2)

2, S

concave upwards

AJ I3 LUBLAVE UPWATGS

ii) f(x) is
Lom J\A
-F+5 - L

h_»//u f).‘vv;){'.' ) ;
o oA g \2
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A company manufactures metal tortoises to decorate one of their products.
The tortoise is made up of a large semi-circle with a radius of R, and

three smaller semicircles with radius r.

The values of R and r may vary, but R +r = 300mm.

VIV W

1)  Show that the area of the figure (in mm?) is given by:
a = 2mR? — 9007R + 1350007 (4)

/"lrl-'(: lai qe senacatle +3 smadl senuteades _/{f 1~ y )
o / ‘ = yif 1o " R i
-+ (rx?) 4 3 (577) r =300 -R..C
=t + FTr>. O o
l;f! b l‘/_'"l Info {?‘\' e
oA L R* + 3 W f500=8)"
o ! > 3 1 T
> TR+ 31 /,'L - 600k + K )
=y L —
- R ? + 135000T — QuoTTR + T 177 B
= ONTRS — Q00 ITE + 135 00CT
- — —F
2) Determine the value of R if A, the area of the tortoise, is at a
minimum. (3)
r r"J. e
: }{_‘,’ N OEL, 'A‘T'(' f,""
IR = 9001 = (O
WE — 300 = (
00
(2
_ A L e
/1 = RAADmm
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f) The diagram shows the area bound by a parabola and a horizontal line.

Let b be the horizontal base of the area and h the heightie: h is the
vertical distance from the turning point to the base. The area A is given
by the formula:

A—th
3

The equation of the curves below is y = 4x — x2. Determine the area of
the shaded region for each of the following:

1) y
\ x
(4)
qu{,‘.z s ‘ _ ¥mls o O = 4x-x*
PR S E )
if ) /‘] SoX-0 ol ¥ by
.",’ = & ’ ['U_:)t 77
_er [l’l ‘lil ,'I /;;\(,}4&! {l'v}" o
Aoca-shaded = 3 ()l

F2 Ty
=

= 3 u* /m’ 167 )
»
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2)
y
x
. (5)
s\(mll.'\
ab y=3 "3 = §x-x*
prm = ——
Co e+ 3=0
(x-3)(x 1) =0
n
N=3 oR ,1;//
L b wnshoeled = 2100 2 A
4
ancl height =4 —3 = |u [ ’
. Awe wrshoctsd
= Z(2)0)
= Fu? //,,,
= AN‘" shadsd = 14—"17(![4 orect — tincpaslos area
- 22 -4
= 25 3
25 (25
= 3 u* / ok 2 3ut)
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Northcliff High School 2022
a) Determine f'(x) from first principles if f(x) = —3x2+7 (5)
f(x)= —3x*+7 v f(x+h)
v flx+h)—
fix+h)=-3(x+h)*+7 ()
=—3(x*+2xh+h*)+7 v Subst.in £'(x)
=—3x*—6xh—3h*+7
formula
f(x+h)—f(x) =—3x% —6xh —3h? +7 — (—3x2 +7) | Factorise
= —6xh — 3h? Y )
, - —6xh — 3h® ANS ONLY —No
rea= s h Marks
 h(—6x—3h)
S = A T ()
= lim(—6x — 3h)
= —bx
b) Determine:
1) Z—Z if y=02-1D(x+4) (2)
y=0x*-1)(x+4) ¥ Distribution
v Answer
y=x"4+4x*—x—4
2
Y 3 pgx—1 ”
E =3x-+ =
, . 1+3x
2 gw if gy =22 ()
. 143 :
gD r:\/? e
’ ¥ Split into terms
1433 (Exponcai
glx) = o terms)
v —2x73
gl =x2+3x2 v 2
i 9. .5
g'(x)=—-2x"° _EI—: (4)
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Tessa was required in a test to find the derivative of a function f(x) .

Instead of the DERIVATIVE, she (correctly) found the INVERSE

Her answer was:

1 x—4
o= 5

Determine the correct answer to the question.

B v Swop x and y
iy = x—4 ,
, J 5 ¥y as subject
v f(x)
st A 3)
f' X = 5
s _Y—4
=
y=5x%+4
Fx)=15x2
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d) Inthe diagram below, g is the graph of g(x) = —x3 + bx? + cx + 3.
The graph has a stationary point at A (-1;0), a y-intercept at B and cuts the x-
axis at D.

1)

i

Showthe b=1 and ¢ =5
gx)= —x*+bx*+cx+3

gx)=—(x+1)*(x—3)

gxX)=—(x—-3)(x*+2x+1)

gx)=—(x*+2x*+x—-3x*—6x—3)

gx)=—x*+x*+5x+3

~b=1 or c=5
ATTERNATIVE
0=—(—1)2+b(-1)*+c(-1)+3
c=b+4 (1)
g'(x)=—3x>+2bx+c
0=-=-31)*+2b(-1)+¢
0=—3-2b+c @)

(1) mto (2)

2b=—-3+b+4

(4)

v (x+1)°
v (x—3)
v Expand
v b and ¢
values

v Subst.
g(-1)=0

v Subst.
g'(-1)=0
v Simultaneous

v Bothband ¢

@
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Determine the equation of the tangentto g at B. (3)
g'(x)=-3x>*+2x+5 v g'(x)

v 5
g@=5 v Eguation
~y=5x+43
For which values of x is g concave down? (3)
g"(x) =—6x+2 v g"(x)

v g"(x) <0
—6x+2<0 / Answer

1
x> 3 (3)
Determine the x-value of the turning of f if f(x) = g'(x + 1) (3)
g =-34+2x+5 =2
3

At turning point of g' . x =§

¥ Answer
2 x value of turning point of f{x) = g'(x + 1) is g shifted 1
unit left.
o2 ANS ONLY —

3 Full Marks
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In the given diagram, a cone is cut out of a cylindrical piece of wood. The
cone and the cylinder have equal radii and the height of the cylinder (H) is
2cm more than the height of the cone (h).

The ratio of the radius to the height of the cylinderis 1 : 3.

. . 1
The volume of a right circular cone = gnrzh. .
All measurements are in cm.

1)  Show that the volume of wood left over, after the cone has been cut out
of the cylinder is given by:
2
— 3 Y 2
V =2nr>+ 3 nr (5)
Vevunoer = nr*H vH=3r

v 3mrd
VCYL]NDER = 7TT'2(3T')

Veyuinoer = 372 Yh=3r-2
1, v Expand
VCONE = "3'7T7"'h
v Subtract
1
Veone = §”T2(3T =2) volumes

Z
VCONE =nr? —§Tt1"‘

2
- T e - 2
VigFT OVER WOOD = 37T (m‘ 3 nr )

2
a 2
VierT OVERWOOD = 277" + W7

2) Calculate the rate of change of volume of wood with respect to r when
r=9cm. Include appropriate units with your final answer. (3)

/ r
V'(9) = 6m(9)* +§n(9) V'(9)
v" Answer
V'(9) =498m v Units
V'(9) = 156451 cm?/cm 3)
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Crawford International 2022

Given: m(x) = x? — 3x

1) Determine m'(x) using first principles
mix)=x*-3x
Determine m'(x) using first principles.
mix+h)=(x+h)F=3(x+h)

=x*+2xh+h* -3x-3h .

m(x+h)-m(x)

m'(x)=!irrg
=i ¥ +2xh+h =3x=-3h—(x*=3%) veun
] h
_ 2xh+H -3h
=i ———
pae. h
Ix+h-—
=lim A h=3)
A0 h
=2x+0-3
=2x-3 v

2) Hence, determine the gradient of the tangent at x=-2
m(-2)=2{-2)-3
=7

Determine f'(x) if:

2
3 Vx
) = (=45
Vx 3
. 2
flx) = i+£|
N
g
=;+2+§ S
=9x " +2+—x
2, 1
flx)=—9x""+-
y ]
v
. d .
Determine =* if y +xy = x* — 1
y+ay=x -1
yil+x)=x2 -1 v
=x:—1
Y 1+x
_{x-1){x+1)
Y - 1+x
¥ =x-1 ~
dy _4
dx

Downloaded from eduresourceza.com

Page 48 of 54

(5)

(4)

(4)



Downloaded from eduresourceza.com Page 49 of 54

SECTION B
d) Consider the function: f(x) = ax® + bx* +cx +d.
Draw a rough sketch graph of f where: (3)
e a<o0
e d=3
e f(D=fMND=fD=0
¢ f-D=f®=0
(-2y)
e) Calculate the values of t such that the line y = 3x + t is a tangent to
the curve g(x) = —x3 + x? + 8x — 12. (7)

—3x+2x+8 = 3 v
3xT -2 —5=0
(Bx—5Mx+1}l=0 ~
x:% Mx=—1+v

¥ = —% or ¥y =—18

or t= —18 —3(—1) = —15~
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f) A cone with radius rcm and height AB is inscribed in a sphere with
centre O and radius = 8cm. OB = x.

1
volume of a cone = Enrlh

volume of a sphere = %nﬁ

1)

2)

3)

Calculate the volume of the sphere in terms of = (1
v =irr{Ei]jl 2048
3 3
Show that r? = 64 — x2. (1)
OC=0A=8cm (radii)
rP=g*-x* (Thm of Pythag)
r=64-x*

Determine the value of x for which the volume of the cone is a
maximum. (9)

1 3
'[l":- ||'|l
EIIH"

wx}=%mﬁ4—x?}[x ) ¥

a1 a3 )

'I"'I..I'}—E]T|E4.Z'+5'1L X -8 -

V{x}=ﬂ1:rx+£1r —lmﬁ' —Enx’
3 3 3 3

Vix)=0 v

3 B

I +16x-84=0 .

(2x-8)x+8)=0
]

v
¥== Tor x#-i
3
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Diego-the-Daredevil has spent his life pursuing his dream of participating
in the Winter Olympics. His favourite event is the Ski-jump, so he does
some research into the ramp design, as well as the mechanics and
motion of the jump. During his research, Diego discovers that, contrary to
popular belief, the ramp does not go up at the end.
The data suggests that:

= The trajectory of the skier, in flight, is parabolic in nature, y=ax® +bx+c;x20.

+ 3Skiers land at the designated “k-point” ZEJ’E metres down the slope.

+ The slope is inclined at 29,75% to the honzontal.

+ Thereis a verical drop of 5m from the end of the ramp to the top of the slope.
+« The tangentto the cuve atRis vy =-0,25x + kand RS = 5 metres.

Find an equation which models the skier’s parabolic trajectory.

y

(8)
= o — s o —
Sin29,75° = = - 05 = 100m
OR =105 m +
c0s29.75° = —= . . 0K = 175m

25ves

KE(175;0} «
y=ax® +hx+ 105

2ax+b = —0,25 ¥

ZalDl+b = —025

b= —0,25+

¥ = ax~ — 0,25x + 105
0 =al175)* — 0,25(175) + 105+~

a= —0,002 +

y = —0,002x% — 0,25x + 105
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a) Determine f'(x) from first principles given f(x) = x?> — bx, where b is a
constant. (5)
v T
-.."’_—,I' o o

-F rflﬁ.l = El'm ) , ﬁH’ﬁ].., - =7
_ f. 2akh+ht-bh
- % h
o k (224h -b) V aator
= 23 -5 vl

b) Determine:

1) d 4 35 3]
dx[x 3\/x—+ﬁ

3)
&L - 12, 3]

J;lv‘

2)

(4)
':"I =X -4 % "1;:].! ot
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C) The graph of f'(x), the derivative of f, is drawn below.
f@X)=ax®+bx*+cx+d;a+0
f’ intersects the x-axis at -5 and 1 and the y-axis at -15

1) Write down the x-value(s) of:

i) The turning point of f and state whether they are local
maximum or minimum. (3)

k= —'Z'x-/ e 5 L
d= | L// rv—l__'_,_ 4

ii) The interval in which f(x) is concave up. (2)
A =2 |'r‘i_c.-:i1p».'— - i ?_ﬂl'!
u’__ b &

iii) The point(s) where the gradient of f is equal to -15. (2)

d=0v ne x=-4

2) Show that the equation of f’ is given by f'(x) = 3x% + 12x — 15 (3)
vl

r =1 b’
Y=alx+s)(x-l) BeeT ferm

IS = o (0+5) (0-1) Vi
=34
E
= 3(z a4l ~g) Vi

|
B T B . -
Y L -+ |7 X |5

3) It is further giventhat a+b+c+d =5

i) Explain why x =1 is not a root of f(x) (2)
L0y = a+becso v

1
/
'Jn'*l.-l-‘. = — | i pat arsot v
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ii) Hence, calculate the values of a; b;candd. (3)
i) = 2> +gat -15% + o
=] Jlf.;_—{‘: [ =~I% d=1%
v v gt

d) The rectangular milk carton has a square base which holds 1000 cm? (a
litre) of milk. It has a specially designed fold-in top. The area of the
cardboard used for the top is three times the area of the base. The height
of the carton is h and a side of the base is x .

A\ D

h

1) Show that the Total Surface Area of the carton in cm? is given by:

AGe) = ax2 4 2000
X) = 4ax e

x (4)
G0l = n :[L vd ﬂ = '-{ZL Lyxh
Ly # L a1 ~

h= oo A R e
A= u,fx?' £ L{"EDE
x*L

2) Determine the dimensions of the carton so that a minimum amount
of cardboard is used. (5)

.j? ,
2y fooo
poe
Tq:'_- soC v’
L= 294y
n= |15 g4 k_//
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