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TOPIC ALGEBRA

GUIDELINES, SUMMARY NOTES, & STRATEGIES
Summary Strategies
Factorisation Common factor, solve

Transpose, factorise and solve
Remove brackets, transpose, factorise and solve
Quadratic Standard form, formula, substitution and answers correct to TWO decimal places,
ormula unless stated otherwise.
f | ] tated oth
Remove the brackets, transpose, standard form and answers correct to TWO decimal
places, unless stated otherwise.

Surds Isolate the radical sign, square both sides, solve and validate (check the validity of the
answers).

Simultaneous Choose the simplest equation, make xor y the subject of the formula, substitution,

equations standard form, factorise (or use a quadratic formula), solve , substitution for the other
variable.

Exponents Laws of exponents, write as a power, factorise, equate exponents, solve

Same base, equate exponents, solve.

Split, factorize, simplify and solve

Standard form, factorise, solve, laws of exponents and solve again.
OR use a k -method.

Inequalities Critical values, method, solution

Standard form, factorise, critical values, method and solve

Remove brackets, standard form, factorise, critical values, method and solve.
Nature of the A=hb>—4dac

roots
Values of discriminant (A) | Nature of the roots
A=0 Real
A>() Real, unequal, rational/ irrational
A =0 Real and equal
A <0 Non-real
Standard form, discriminant, substitution, solution
REVISION QUESTIONS
I NW Question 1
1.1 Solve for x:
1.1.1 x(2-x)=0 (2) L1
1.2 25" -3x-7=0 (correct to TWO decimal places) 3) L1
113 §s=ild 7z @) 12
1.1.4 (B-x)(x+1D<0 3) 1.2
1.2 Solve for xand y:
2x—y=3
x> +5xy+y’ =15 (6) L2
.3 Determine the value of xgiven that 6° +6" +6"+6"+ 6" + 6 = 6> 3) L4
2. EC, June 2023 Question 1
2.1 Solve forx:
211 x*-9=0 2) L1
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2.1.2 x—5+5=0 (4) L1
X
2138 w—t1id7-% (5) L2
214 x*+2x-15=20 (3) L2
2.2 Solve simultaneously for x and y in:
y+2x=3 L2
y —y=3x" =5% (6)
23 10" + 22 4) L2
Simply completely, WITHOUT the use of a calculator: ,[—
\f 5% +4(5" )
3. FS, March 2022 Question 1
3.1 Solve for x:
3.1.1 (x-5)(x+2)=6 4) L2
3.1.2  (x+4)(x—3) =3(correct to one decimal place) (4) L2
3.3 2°(x-5)<0 (3) L3
3.14 I_gmzz 4) L2
315 gl _gixd 3) L1
3.2 Solve both xand y: (4) L4
Bx—y) +(x-5=0
4.
4.1 Solve for x:
4.1.1 (x-1)*=2(1-x) 4) L2
4.1.2° —x>-2x+1=0 (correct to two decimal places) (3) L1
413 x_3Jx-4=0 4) L2
4.1.4 J10°% L3
R a
4.2 Solve both xand vy : L2
N |
16
x” +xy =24 (7)
5
5.1 Solve for x:
5.1.1 (x-2)5+x)=0 (2) L1
0 I x—§=—2 4) L2
x
513 (x-1D(x-2)<6 (4) L2
514 272 2% =40 (3) L2
4
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5.2 Solve for both xand y: L2
x—2y=3
322 =5xy = 24+ 16y (6)
5.3 : . —-3+./4—p
The roots of a quadratic equation are: =
For which values of p are the roots real? (2) L1
6. Answer Series, Grade 12
6.1 Solve for x:
6.1.1 (x+2)"=3x(x—2) correct to one decimal digit. (4) L2
6.1.2 x> —9x>36 4) L2
6.1.3 3*_3*2_79 4) L2
6.14 (fx-1-3)x-1+2)=0 (3) L2
7. FS/September 2022
Solve for x: (1) L1
7.1.1 4) L1
3x—4= 2 (correct to two decimal places) )
X
712 x*-8x+16>0 (3) L2
7.1.3 3%+ m3" =2m+6 (correct to two decimal places) (4) L3
8. Answer Series 12
8.1 Solve for x:
8.1.1 (3-x)(x+4)>0 (4) L2
8.12 x2_6x+9>0 (3) L2
L £ L2
8.1.3  x243x*-18=0
8.14 93 11=63" L2
3.2 f H'E - b"? L2
Simplify:
p y ﬂ-] _b-l
L1
9. Kevin Smith, Maths Handbook And Study Guide, Gradell
9.1 Solve for x, rounded off to TWO decimal places where necessary:
9.1.1 x(x-1)=2 (3) L1
9.12 9.2 3.9 4) L1
913 3x2+x-2>0 (4) L2
9.2 Given the equation x+2xy-8y* =0:
2l 3) L3
2 Determine the values of the ratio — . (3)
y
9.2.2 Hence, determine the valuesof xand yif x+ y=6 (5) L2
9

Powered by CamScanner


https://v3.camscanner.com/user/download

Mathematics KZN-GRADE 12 Revision 2023
9.3 Simplify the following without the use of a calculator. Show all workings: L3

(4)
10 &4
The roots of a quadratic equation are given by x = s J:{J e , Where
ke{-3;-2;-1;0;1;2;3}.
10.1.1 Write down TWO values of k for which the roots will be rational. (2) L1
10.1.2 Write down ONE value of k for which the roots will be no-real. (1) L1
10.2 72014 _ 72012 L4
Calculate g and b if T =a(7") and a is not a multiple of 7. 4)
11
11.1 Solve for x:
11.1.1 y2_x—6=0 (3) L1
11.1.2 x(x+6)+1=0 (correct to TWO decimal places) 4) L1
11.1.3 6x-2x* <0 (3) L2
11.1.4 ( ﬂ\@_x)( f\/;+2)=x s L3
11.2 Given: f(x)=3(x-1)"+5 and g(x)=3
11.2.1 Is it possible for f(x) = g(x) ? Justify your answer. (2) L3
11.2.2 Determine the value(s) of k for which f(x)= g(x) +k has TWO unequal roots. (Z2) L3
12
12.1 Solve for x:
12.1.1 x> +5x—-6=0 (3) L1
12.1.2 45x* +3x-5=0 (correct to TWO decimal places) (3) L1
12.1.3 4" -0 3) L2
12.1.4 3% _'_oa _ 9 (4) L2
12.2 Solve simultaneously for x and y : L2
3x—4y=5 and 2x" -5xy+3y’ =4 ©)
12.3 Consider the product: 1x2x3x4x...x30 L4
Determine the largest value of k such that 2" is a factor of this product. (4)
13
13.1 Solve for x:
13.1.1 2Z¥3—x)=0 (2) L1
13.1.2 5x° —4x=2 (Rounded off to TWO decimal places) 4) L1
13.13 7+3x+2x=0 (5) L2
13,14 5= 3% gy (5) L2
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I3.2 The equations x* +ax+b=0 and x° +bx+a = 0both have real and equal roots. L4
Solve for aand b, where a>0 and 6>0. (7)
Limpopo SEPTEMBER 2022
14  Solve for x:
14.1.1 2x* —6x+41=0 (correct to two decimal places) (3) L1
1412 _x*_3x>0 (3) L1
1413 +13-2./5—v=0 (5) L2
14.2 Solve the following equations simultaneously: L2
2*-2"2 =0 and x*+2xy+y* =36 (6)
14.3 A square has sides x cm each. If each side of the square is increased by 4 cm, the area 1s L3
increased by 392 cm?. Calculate x. (4)
Mpumalanga June 2023
15 Solve for x:
15.1.1 (2+x)(x-4)=0 (2) L1
15.1.2 3x* =2x+4 (correct to two decimal places) 4) L1
15.1.3 w 0w 1 =A (6) L2
1814 51955 4) L2
15.2 Solve the following equations simultaneously
x*—xy—5y"=-5 and x+2y=1 (6) L2
15.3 Determine the values of t for which the equation L3
5" =2—t will have real roots 3)
16 Study and Master

16.1 6
Solve for x: /3x-1+1=

Bx-1 6) L3

16.2 Solve for x in terms of a if x* —2a(x-1)=1 (5) L2
16.3 13— 2k

The solutions of quadratic equations is: x=-21 v 2

Determine the largest values of k for which this x-value will be rational 4) L3
17 NC Last push 2022
17.1 Solve for x:

I7.1.2 (x-1)(x+4) 26 (3) L2
I'7.2 Given 2**'+2*=3"""-3" where x and y are integers. Determine the values of x and y. (3) L3

7
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TOPIC SEQUENCE AND SERIES
GUIDELINES, SUMMARY NOTES, & STRATEGIES
Quadratic Pattern:
Definition: Second difference are equal where the first term forms an arithmetic sequence.

General term: 7, = an” +bn+c

To calculate the values of a.b and c:

i = ] i == 2 n=4Jg n = 4

g fol a+b+4c da + 2b + ¢ 9a + 3b+ ¢ 16a + 4b+ ¢
i - o - o -

1%* difference Ja +b ha+ b Ta + b
\ i / \ i //
20 2a

ond difference

NB: For a MINIMUM or MAXIMUM term: n = ;—b or {iT” = (1.e. First dertvative
a n
Arithmetic number patterns:
Definition: All first differences are equal, 1.e. you always add or subtract a constant
difference
N:B T,-T,=T,-T,
ITn=a+(n-14d

General term:
d=T,-T,
S =Z[2a+(n-1d]
Sum of n Terms: 2
1
S =—(a+l
; 2( )

Where [ 1s the last term or 7,

Geometric number patterns:
Definition: There exists constant ratio, i.e. you multiply by the same ratio.

N:B E = E (common ratio;r)
I, T,
n-1 T’?
General term: T =ar" ;r=—
1
n st 1
o a(r” —1)
_ r—il
Sum of n terms: -
5 a(l-r")
] s
Sum to infinity: S = 1 =
=T
REVISION QUESTIONS
DBE/MAY-JUNE 2023
o Given the geometric series: ! + : + l S
5 15 45
1.1.1  Is this a convergence geometric series? Justify your answer with necessary (2) L1
calculations.
1.1.2  Calculate the sum of infinity of this series. (2) L1
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1.2

2.1
22

3.1

2

33

4.1.

4.2

4.3
4.4

An arithmetic and geometric sequence are combined to form the

Pattern, which is given by: P, = x;l;ZI;l;SI;L;...
3 9 27

1.2.1  Write down the next TWO terms of the pattern
1.2.2  Determine the general term (7)) for the odd terms. Write down your answer in

terms of x
1.2.3  Calculate the value of P, .

1.2.4 4 _
If Z P = 33,5, determine the value of x

n=1

A quadratic sequence has the following properties:
e The second difference 1s 10
e The first two terms are equal, 1.e. T = f #4

1
o T +T,+T,=28
Show that the general term of the sequence is 7, = 5n° —15n+16
Is 216 a term in this sequence? Justify your answer with the necessary calculations

EASTERN CAPE MAY/JUNE /2023

Given the following geometric series: i +124+6x+3x" +...

X
3.1.1 Determine the value of r, the common ratio, in terms of x
3.1.2  Determine the value of x for which this series converges
3.1.3 If x=4, determine the sum of the series to 15 terms.

Calculate: i 6 (2)_"

n=l1

The sum of the first n terms of an arithmetic series is given S, = —n” +8n

3.9 Calculate the sum of the first 15 terms
3.3.2  Calculate the value of T,.

3.3.3  If the first term of the series 18 7, which term of the series will have a value of -169?7 (4)

Consider the following quadratic number pattern :95; 72; y; 32;. ..
Determine the value of y
If y= 51, determine the general term of the number pattern in the form

T =an’ +bn+c
Determine 7., .

Which term in the number pattern will be equal to 10407?
In a storage room there are sets of drawers that are used for storage. These drawers are
packed in rows and numbered as shown in the diagrams below

Revision 2023
(2) L1
(2) L2
(3) L3
(6) L4
(6) L3
(3) L2
(1) L1
(2) L1
(3) L2
(3) LZ
(2) L1
(2) L2

L2

(2) L1

4) L2

(1) L1

4) L2
9
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3.2
33

6.1
6.2

7.1

5.2

13

8.1

5.2
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Row 1 123
Row 2 4 1516178
Row 3 9 (1011112113 |14]15
Row 4 16|17 (1811920121 22|23 | XM
Row n ¢ ’

The number of the last drawer in each row form a sequence
Determine the general term of this sequence.

How many drawers are there in row 8?

The manager bought 255 handles for the drawers.
Determine how many complete rows will have handles.

DBE/NOYV 2020

7;x; y;—11;... 1s an arithmetic sequence. Determine the values of x and y

Given the quadratic number pattern —3;6;27;60;...

0.L.1

6.2.2
6.2.3

6.2.4

Determine the general term of the pattern in the form T = an” + bn+c

Calculate the value of the 50™ term of the pattern.
Show that the sum of the first n first -differences of this pattern can be given by

S = 6n’ +3n

How many consecutive first -differences were added to the first term of the
quadratic number pattern to obtain a term in the quadratic number pattern that has a
value of 210607

NORTH WEST SEPTEMBER 2020

Consider the series: 64 +32+16+

Tl
112

Determine the ninth term in the sequence
Determine the sum to infinity

A quadratic number pattern 7, = an” + bn + ¢ has a first term equal to 2. The general term of

the first differences in given by 6n +8

121
122

Show that a =3
Determine the general term 7, .

Given the series: 17p°k"” +20p k" +23p" k" + ...+ 53p”’k’
Write the series in sigma notation

DBE/MAY- JUNE 2019
The first three terms of an arithmetic sequence are 2p+3; p+6and p—2

A O]
8.1.2

Show that p =11

Calculate the smallest value of n which T, <—55

& g9 15
Given that Z(x -3k) = Z(x— 3k) . prove that Z (x-3k)=0
k=1 k=1 k=1

Powered by CamScanner
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(2)
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L2
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L1
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L1
L2

L2
L2

L3

L1
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FREE STATE PROVINCE SEPTEMBER 2019

Given that: 263 p* = l—ig{
n=l

9.1 Solve for p. (4) L3
9.2 5) L3

If it 1s further given that p = %, determine the smallest value of n such that 7 < é ©)
10.1 Given the sequence: 2;35;8; ...

10.1.1 If the pattern continues, then write down the next two terms. () L1

10.1.2 Prove that none of the terms of this sequence are perfect squares. (5) L3
10.2  1; 3; 5 are the first three terms of the first differences of a quadratic sequence

The 7" term of the quadratic sequence is 35.

10.2.1 Determine the 5™ and 6™ terms of the quadratic sequence. 4) L2

10.2.2 Determine the nt" term of the quadratic sequence. (5) LZ
10.3  Prove that the sum to n terms of a geometric sequence is given by:

4) L2
a(r"—1) (4)
i E1
r—1

10.4 Calculate the value of n 1if: (5) L2

> 2(3)"" =531440

k=1
.1 The sum to n terms of a sequence of numbers is given as: § = g (5;1 . 9)

11.1.1 Calculate the sum to 23 terms of the sequence. (2) L1

11.1.2 Hence calculate the 23™ term of the sequence. (3) L2
11.2  The first two terms of a geometric sequence and an arithmetic sequence are the same. The first

term 1s 12. The sum of the first three terms of the geometric sequence is 3 more than the sum

of the first three terms of the arithmetic sequence.

Determine TWO possible values for the common ratio, r, of the geometric sequence.

(6) L4

12.1 Evaluate:

20

2. (15-4n) 4 L2
12.2 A water tank contains 216 litres of water at the end of day 1. Because of a leak, the tank loses

one-sixth of the previous day’s contents each day. How many litres of water will be in the

tank by the end of:

12.2.1 the 2" day? ) I2

12.2.2 the 7™ day? 3) L2
12.3  Consider the geometric series: 2(3x—1)+2(3x— D +2Cx-1)" +...

12.3.1 For which values of x 1is the series convergent? (3) L1

- Calculate the sum to infinity of the series if x = % @ L2
124 2:x;12;y;... are the first four terms of a quadratic sequence. If the second difference is 6, (5) L3

calculate the values of x and y.
NORTH WEST SEPTEMBER 2021

I3 Consider the series: cos@ + sin 20 + 4sin” @.cos@ +...where @1is an acute angle.

13.1 Prove that it 1s a geometric series. (4) L2

132 Calculate for which values of @ it will be a converging series. (3) L2

11
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FREE STATE PROVINCE SEPTEMBER 2022
14.1  The nth term of a quadratic pattern is T = an” + bn + ¢ and the third term of the pattern is—1.

H

The value —12;—8;—4;... are the first differences of this pattern.

14.1.1 Write down the values of the first two terms of the pattern. (2) L1
14.1.2 Determine the values of a, b, and ¢ (3) L2
14.1.3 Which term of the pattern is equal to 1397 4) L2

DURBAN GIRLS HIGH SCHOOL MAY 2019

15.1 A pyramid of odd numbers has been arranged below, starting with the number 9
In the first row, Five rows of numbers are shown below .

9
11 13
15 17 19
21 23 25 27
29 31 33 35 37

15.1.1 Determine the value of the last number in the next (sixth) row. (1) L2

15.1.2 Determine the value of the first number in row fifty. (5) L3
16. If a=- 1 and n 1s an odd positive integer, determine the value of the following: (2) L3

a+a’+a +a*+..+a"
17. The sixteenth term of an arithmetic sequence is eleven times the first term. If the (4) L3

Common difference 1s six, determine first term (a) and hence T,

18 Given: l+l+1+...
3 9

Calculate the difference between S_and S, 4) L2
19 Given the first three terms of an arithmetic sequence:

x+5:37—x ; x+13

19.1 Determine the value of x (3) L1

19.2  Determine the general 7, of the sequence (2) L2

KUTLWANONG MARCH 2018

20. 20.1 A Mathematics exercise has 100 questions. The mathematics teacher (2 L2

asks Matthew to answer each question numbered 5n —2
How many questions did Matthew answer?

20.2 In an arithmetic sequence, the third term is —4 and the seventh term is —20 . How (8) L2
many terms will add up to —1407?

sl The seventh term of a geometric sequence 1s 2080 and the fourth term is 109 ; B L=

64 8

determine the first term.
21  The first three terms of a sequence are 4, k and 16. Calculate the value(s) of k
if the sequence 1s:

21.1 arithmetic. (2) L1
7.4 s geometric. (3) L1
12
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22.  Given the following series: —11—-4+3+........... +220
22.1 Calculate the sum of the series (4) L2
2848, Write the series in sigma notation (3) L2

13
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TOPIC FUNCTIONS

GUIDELINES, SUMMARY NOTES, & STRATEGIES
FUNCTIONS

e A function is a special kind of relation where one input (x) value maps with exactly one output (y) value
1n an output.

¢ One-to-one function: one x-value corresponds with exactly one y-value, e.g. Hyperbola and straight
line.

¢ Many-to-one function: more than one x-value corresponds with only one y-value that relation 1s called a
function, e.g. parabola.

1. STRAIGHT LINE: y=mx+c

e Given two points

e (iven gradient (m) and one point

e Given line parallel or perpendicular to the line for which an equation is to be determined, and one point
¢ Domamn:xeR Range: yeR

2. QUADRATIC FUNCTION (PARABOLA)

y=a(x+p)’ +q y=ax’+bx+c

¢ Turning point: (- p;q) e Axis of symmetry: x = b
e Axis of symmetry: x=—-p 2a
e Maximum/minimum value: y=gq e Derivative: y'=2ax+b

3. HYPERBOLA: y=

.I.
xX+p 1
e [Equations of asymptotes: x=—p (vertical asymptote) v =g (horizontal asymptote)
with positive gradient: y=x+c¢ y=(x—p)+
e Line of symmetry equation: § P * s 7 OR < \E=pEg
with negative gradient: y=—-x+c y=—(x—p)+gqg

substitute point of intersection of asymptotes

e Domain: xe R, x#—p
e Range:yeR;y#g

4. EXPONENTIAL FUNCTION: y=ab""+q, b>0 and b #1
e One asymptote: y=g
e Domain: xR Range: y>g if a>0

INVERSE FUNCTION
Indicated as [~
e Swop x and y in the given function
e Make y subject of the formula in the new function
e The graph of the given function and the graph of its inverse are reflected about the line y =x

1. STRAIGHT LINE: y=mx+c

X C . .
e Inverse: x=my+c and y=———... is a function
m m

e Domain: xR Range: ye R

14
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2. PARABOLA: y=ax’

> X .
e Inverse: x=ay and y==%, |— ... not a function
a

e Restricting domain: {

x>0

... inverse will be a function
x<0

e Domain: x>0 or x<0 Range: y>0if a>0 y<0 if a<0

3. EXPONENTIAL: y=5"

e Inverse: x=b" and y=Ilog, x... is a function

¢ Domain: x>0 Range: ye R

Revision 2023

Point(s) of intersection of two graphs: Graph 1 = Graph 2 (Equate equations of graphs and solve)
A line between two graphs: Graph above — graph below

REVISION QUESTIONS
DBE /NOV 2017
1 Given: f(x)=—ax +bx+6

Ll _ . 7). (5) L3

The gradient of the tangent to the graph of f at the point —1;5 is 3.

1

Show that a:E and b=2.
1.2 Calculate the x-intercepts of f. (3) L2
1.3 Calculate the coordinates of the turning point of f. (3) L2
1.4 Sketch the graph of f. Clearly indicate ALL intercepts with the axes and the turning (4) L2

point.
1.5 Use the graph to determine the values of x for which f(x)>6. (3) L3
1.6 Sketch the graph of g(x)=—x—1 on the same set of axes as f. Clearly indicate ALL (2) L2

intercepts with the axes.
1.7 Write down the values of x for which f(x).g(x)<0 (3) L3

DBE/ MAY-JUNE 2019
2 Sketched alongside are the graphs of (-1;18)
k(x)=ax’+bx+cand h(x)=—-2x+4 .Graph 1y
k has a turning point at (-1;18). S 1s the x -
intercept of hand k. Graphs hand k also
intersect at T.
g k
h
x
[ 0 g )
2.1 Calculate the coordinates of S. (2) L1
2.2 Determine the equation of kin the form y=a(x+ p)l +g 3) L2
15
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2.3 If k(x)=-2x*—4x+16, determine the coordinates of T. (5) L3

2.4 Determine the value(s) of x for which k(x) < h(x). (2) L3
2.5 TItis further given that k is the graph of g'(x).
2.5.1 For which values of x will the graph of g be concave up? (2) L2
2.5.2 Sketch the graph of g, showing clearly the x-values of the turning points and the (3) L3

point of inflection.

DBE/ NOV 2022

The graphs of f(x)=x"—4x—-5 and g(x)=a.2" +¢ are sketched below.

e E and H are the x-intercepts of f.
e (s the y-intercept of f and lies on the asymptote of g .

e The two graphs intersect at D, the turning point of f.

y..

3.1 Write down the y-co-ordinate of C. (1) L1

3.2 Determine the coordinates of D. (2) L2

3.3 Determine the values of a and q. (3) L2

3.4 Write down the range of g. (1) L1

3.5 Determine the values of k for which the value of f(x)—k will always be positive. (2) L3
DBE/ MAY-JUNE 2023

The graphs of the functions T+

f(x)=—(x+3)"+4 and g(x)=x+5 are

drawn alongside. The graphs intersect at A
and B.

16
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4.1 Write down the coordinates of the turning point of f. (2) L1
4.2 Write down the range of f. (1) L1
4.3 Show that the x-coordinates of A and B are -5 and -2 respectively. (4) L2

4.4 Hence, determine the values of ¢ for which the equation —(x+c+3)°+4=(x+c¢)+5 has (2) L3

ONE negative and ONE positive root
4.5 The maximum distance between fand g in the interval x, < x < x, is k. (5) L4

If h(x)= g(x)+k,determine the equation of 4 in the form h(x)=...

DBE/MAY-JUNE 2021

Sketched below are the graphs of f(x)= —2x"4+4x+16 and g(x)=2x+4 . A and B are
the x-intercepts of f .C is the pointon f .

i

Yy C
g
¥
A B
O \ ¥
5.1 Calculate the coordinates of A and B. (3) L2
5.2 Determine the coordinates of C the turning point of f . (2) L2
5.3 Write down the range of f . (1) L2

5.4 The graph of h(x)= f(x+ p)+qhas a maximum value of 15 at x=2. Determine the = (3) L3
values of p and g.

5.5 Determine the equation of g, the inverse of g, in the form y=... (2) L2
5.6 For which value(s) of xwill g7'(x).g(x)=07? (2) L3
57 If p(x)= f(x)+k, determine the values of k for which p and g will not intersect. (5) L4

DBE/ MAY-JUNE 2022

The sketch below shows the graph of f(x)=-x>—-6x+7.
C is the y —intercept of f, A and B are the x — intercepts of f, D(-5; k) is a point on f .

E ¥

17
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6.1 Calculate the coordinates of E, the turning point of f . (3) L2
6.2 Write down the value of k (1) L1
6.3 Determine the equation of the straight line passing through C and D. (4) L2
6.4 A tangent parallel to CD, touches f at P. Determine the coordinates of P. (4) L3
6.5 For which values of x will f(x)—12>07? (2) L3

DBE/MAY-JUNE 2016

The sketch below shows the graphs of f(x)= —x*—2x+3 and g(x)=mx+ g .
The graph f has x-intercept at A and B(1:0) and a turning point at C.
The straight line g, passing through A and C, cuts the y-axis at E.

g £
f
L4 B x
' 0
7.1 Write down the coordinates of the y-intercept of f . (1) L1
7.2  Show that the coordinates of C are (—1;4). (3) L2
7.3  Write down the coordinates of A. (1) L2
7.4 Calculate the length of CE. (6) L3
7.5 Determine the values of kif h(x)=2x+k is a tangent to the graph of f . (5) L3
7.6 Determine the equation of g~', the inverse of g, in the form y =... (2) L2
7.7 For which values of xis g(x)> g ' (x)? (3) L3

DBE/ MAY-JUNE 2023
4

Given: f(x)= —1 +2
x —

8.1 Determine the equation of the asymptotes of f . (2) L1
8.2 Write down the y-intercept of f . (1) L1
8.3 Calculate the x-intercept of f . (2) L2
8.4 Sketch the graph of f, label all asymptotes and indicate the intercepts with the axes. (4) L2

5 2) L4
. Use your graph to determine the values of x for which 2 > -2 (2)

x—1
8.6 Determine the equation of the axis of symmetry of f(x—2), that has a negative gradient. (3) L3
DBE/ NOV 2022

18
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oo 7= 3) L2
Determine the equation of asymptotes of: f(x) = L )

x-1
9.2 . .
Sketched below is the graph of h(x) = + g . The asymptotes of & intersect at (1;2).
X+p
y !
\"_
————ge ¥ 2 e —— =
O \ 1 x
|
|

9.2.1 Write down the values of p and g. (2) L1
9.2.2 Calculate the coordinates of the x-intercept of /. (2) L2
9.2.3 Write down the x-coordinate of the x-intercept of g if g(x)=h(x+3). (2) L2
9.2.4 The equation of an axis of symmetry of 4 1S y = x+1. Determine the value of 7. (2) L1

s 2) L3
7 Determine the values of x for which -2 E% (2)

x—
10 4
Given: f(x)=——+1
2—Xx

10.1 Write down the equation of the asymptotes. (2) L1
10.2 Sketch the graph of g(x)if g(x)=—f(x) (4) L3

DBE/ MAY-JUNE 2017

11. The sketch alongside shows the

graph of f(x)=%+3.The ¥ +
X = E

asymptotes of f intersect at A. The .
graph f intersects the x-axis and b X

y - axis at C and B respectively.

A —
B RE
0 X
S
11.1 Write down the coordinates of A. (1) L1
19
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11.2 Calculate the coordinates of B. (2) L1
11.3 Calculate the coordinates of C. 2y L2
11.4 Calculate the average gradient of f between B and C. (2) L1
11.5 Determine the equation of a line of symmetry of f which has a positive y - intercept.  (2) L2
DBE/FEB-MARCH 2018
12
The function f, defined by f(x)= 4 +¢q, has the following properties:
X+ p
e Therangeof fis yeR,y#1.
e The graph f passes through the origin.
o P(ﬁ+2;ﬁ+1)lies on the graph of f .
12.1 Write down the value of ¢. (1) L1
12.2 Calculate the values of a and p . (5) L3
12.3 Sketch a neat graph of this function. Your graph must include the asymptotes, if any. 4) L2
DBE/MAY-JUNE 2022
13 _ a
Consider: g(x) = +q
x+p
The following information of g is given:
e Domam: xeR;x#-2
e x-intercept at K (1; 0)
e y-Intercept at N[[};—%]
13.1 -3 6) L3
Show that the equation of g is given by: g(x) = > +1 (©)
X
13.2 Write down the range of g. (1) L1
13.3 Determine the equation of A, the axis of symmetry of g, in the form y=mx+c, where (3) L2
m>(0
13.4 Write down the coordinates of K', the image of K reflected over h. (2) L3
DBE/MAY-JUNE 2018
14 2
The graphs of f(x)=——+4 and
x+1 , 1
parabola g are drawn below. i \y
e (, the turning point of g, lies i "
on the horizontal asymptotes i \E‘-[ ;-3—)
of 1. i /

14.1

The graph of g passes
through the origin.

B[k;%} 1S a point on f

such that BC is parallel to the
y -axis.

Write down the domain of f .

(2) L1

20
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14.2 Determine the x-intercept of f . (2) L2
14.3 Calculate the value of k. (3) L2
14.4 Write down the coordinates of C. (2) L1
14.5 Determine the equation of g in the form y=a(x+ p)*+¢. (3) L2
14.6 4) L3
For which value(s) of x will TAL) <07? )
g(x)
14.7 Use the graphs of f and g to determine the number of real roots of 4) L4
E ~5=—(x—-3)"-5. Give reasons for your answer
b »

DBE/FEB-MARCH 2016
15

The graphs of the functions f(x)=a(x+ p)2 +qg and g(x)= X +d are sketched
xX+r
below. Both graphs cut the y—axis at —4. One of the points of intersection of the graphs
1s P (1;—8), which is also the turning point of f . The horizontal asymptote of g is
y=-2.
4.}, f
I3
1
X
” ;
T Jem 1 st e M e ——— -
&
4!
15.1 Calculate the values of a, pand q. (4) L1
15.2 Calculate the values of k, rand d . (6) L3
15.3 Determine the value(s) of x in the interval x <1 for which g(x) > f(x). (2) L2
15.4 Determine the value(s) of k for which f(x)= k has two, unequal positive roots. (2) L2
15.5 Write down the equation for the axis of symmetry of g that has a negative gradient. (3) L2
15.6 The point P is reflected in the line determined in QUESTION 15.5 to give the point Q.  (2) L3
Write down the coordinates of Q.
DBE/FEB-MARCH 2016
16. Given: f(x)=2""+1

16.1 Determine the coordinates of the y —intercept of f . (1) L1
16.2 Sketch the graph of f, clearly indicating ALL intercepts with the axes as well as any (3) L2

asymptotes.
16.3 Calculate the average gradient of f between the points on the graph where x=-2 and (3) L2

T=1.

21
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16.4

17.

17.1
142

17.3
17.4

18 18.1

18.2

19

191
192

If h(x)=73f(x),write down an equation of the asymptote of 5.

DBE/MAY-JUNE 2023

Given the function: p(x)= [%J

Is p an increasing or decreasing function?
. -] " .
Determine p~ , the inverse of p in the form y=....

Write down the domain of p~
Write down the equation of the asymptote of p(x)—5

DBE/MAY-JUNE 2021
Given: g(x) =3
I18.1.1  Write down the equation g~ in the form y =...

Revision 2023
(1) L3

(1) L1
(2) L2
(1) L1
(1) L2

(2) L2

18.1.2 Point P(6;11) lies on h(x)=3""+2.The graph of h is translated to form g. (2) L2

Write down the coordinate of the image of Pon g .

Sketched is the graph of f(x)=2"""+¢.T(3;16)is a point on f and the asymptote of

fis y=-16.

—

¥

Determine the values of p and ¢

DBE/FEB-MARCH 2018
The graph of g(x)=a"is drawn in the 4

sketch below. The point S(2;9) lies on
g . T is the y -intercept of g.

4) L2

S(2 :9)

Write down the coordinates of T.
Calculate the value of a.

(2): L
(2) L2

19.3 The graph h 1s obtained by reflecting g in the y -axis. Write down the equation of 4. (2) L2

22
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20

21

19.4 Write down the values of x for which < lﬂg s (2) L3

DBE/MAY-JUNE 2017

In the sketch below, P is the y -intercept of the graph of f(x)=5".T is the x -intercept
of graph g , the inverse of f . R is the point of intersection of f and g . Straight lines are
drawn through O and R and through P and T.

20.1 Determine the equation of g (in terms of b ) in the form y =... (2) L2
20.2 Write down the equation of the line passing through O and R. (1) L1
20.3 Write down the coordinates of point P. (1) L1
20.4 Determine the equation of the line passing through P and T. (2) L2
20.5 Calculate the value of 5. (5 L3

DBE/MAY-JUNE 2018

The graph of f(x)=1log, x is drawn below. B[?; p) 1S a pomton f .

3

¥

O x
21.1 For which value(s) of x is log, x<0? (2) L2
21.2 Determine the value of p ,without using a calculator (3) L2
21.3 Write down the equation of the inverse of f in the form y=.... (2) L2
21.4 Write down the range of y= ' (x) (2) L1

23
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215 3Y)"

the coordinates of B", the image of B an h.
DBE/ MAY-JUNE 2022

LY

The graph of g(x)=a (%J +7 passes through point E(-2;10)

22

22.1 Calculate the value of a.
22.2 Calculate the coordinates of the y-intercept of g.

22.3

Consider: h(x) = [%]

22.3.1 Describe the translation from g to h.

22.3.2 Determine the equation of the inverse of A, in the form y=....

DBE/FEB-MARCH 2017
Z3

e T and U are the x -intercepts of g and f respectively.

The sketch below shows the graphs of f(x)= log X and g(x)= il-kl :
3 x I

Revision 2023

The function h(x) = [ZJ is obtained after applying two reflections on f . Write down

e The line y = xintersects the asymptotes of g at R, and the graph of g at V.

F-N

¥

S - — o ——— —

23.1 Write down the coordinates of U.
23.2 Write down the equation of the asymptotes of g .

23.3 Determine the coordinates of T.

23.4 Write down the equation of &, the reflection of f in the line y = x, in the form y =...

23.5 Write down the equation of the asymptotes of h(x—3).
23.6 Calculate the coordinates of V.

23.7 Determine the coordinates of T’ the point which is symmetrical to T about the point R.

(2) L3

(3) L2
(2) L2

(2) L3
(2) L2

(1) L1
(2) L2
(2) L2
(2) L2
(1) L3
4) L2
(2) L2

24
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DBE/ MAY-JUNE 2016

24 The sketch below shows the graphs of

J(x)= +q and g(x)=2"+r | 1r
X—p &
e g intersects the vertical asymptotes of f !
at A.
e B is the common y-intercept of f and EA J
gL = S e T SO -

e y=2 is the common horizontal

asymptote of fand g \

24.1 Write down the value of r. (1) L1
24.2 Determine the value of p . 4) L2
24.3 Determine the coordinates of A. (3) L2
24.4 For which value(s) of x1s f(x)—g(x)=07? (2) L2
24.5 If h(x)= f(x—2), write down the equation of h . (2) L2
DBE/ NOV 2022
25 The graphs of g(x)=2x+6and g, the 4

inverse of g, are shown in the diagram below.

e D and B are the x and y-intercepts

respectively of g. B
e Cis the x-intercept of g~ :
e The graphs of g and g~ intersect at
A s
; D G/C X
g
A
25.1 Write down the y-coordinate of B. (1) L1
25.2 Determine the equation of g~ in the form g~ (x)=mx+n. (2) L2
25.3 Determine the coordinates of A. (3) L2
25.4 Calculate the length of AB (2) L2
25.5 Calculate the area of AABC. (5) L3
DBE/ NOV 2018
26 In the diagram below, the graph of f(x)=ax’ is drawn in the interval

x <0. The graph of f~' is also drawn. P (-6;-12)is a pointon f and R

- . 2
is apointon f .

25
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27

26.1

26.2
26.3
26.4

27.1
4 8

213

27.4

Is f~' afunction? Motivate your answer. (2) L1

If R is the reflection of P in the line y = x, write down the coordinates of R. (1) L1

Calculate the value of a. (2) L1

Write down the equation of f~' in the form y=... (3) L2
DBE/ NOV 2012

The graph of f(x)=-+/27x for x>0 is sketched below. The point P (3;-9) lies on the
graph of f.

Use your graph to determine the values of x for which f(x)=-9 (2) L1
Write down the equation of f~'in the form y =...include all restrictions. (3) L2

Sketch 7', the inverse of £, in your answer book. Indicate the intercept(s) with the axes (3) L2
and the coordinates of ONE other point.

Describe the transformation from fto g if g(x)=~/27x, where x>0. (1) L2

26
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28 DBE JUNE 2015
1
Given the graphs of f(x)=— forx<0 and g(x)= —J—_x for x<0.\
X ..
X
_’
-+ O
g
!
Y
28.1 Prove that the graphs of fand g intersect at the point (—1;-1). (4) L2
28.2 Determine the equation of g~ in the form y =... (3) L2
DBE/ MARCH 2016
29 1,
Given f(x)= 13:‘, =0
29.1 Determine the equation of f~'in the form f~'(x)=... (3) L2
29.2 On the same system of axes, sketch the graphs of fand f~'. Indicate clearly the (3) L2
intercepts with the axes, as well as another point on the graph of each of fand f~'.
29.3 Is f~'a function? Give a reason for your answer. (2) L1
27
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