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Chapter Al

Number systems and exponents

Al.1 Number systems:

Exercise [

(1) Complete:
* Natural numbers: N

* Whole numbers: N, =

]

* Integers: Z

|

* Rational numbers:

* Real numbers: R =

(2) Write three examples of Irrational numbers.

(3) Consider: x(x - 6)}(x? - 5)2x* + x -3} = 0.

Solve for x and write the value(s) of x for which the solution of the equation will have:
(a) irrational roots. (c) integral roots.

(b) natural roots.

(4) Complete the following diagram which presents the system of real numbers:

Real numbers

Rational numbers
Integera




(8]

Al.2 Non-Real numbers:

Examples of non-real numbers: (=2 : -9 or ¥-5

-8 = 2

Butnot #/—8 .because -2x-2x-2 = -8

Exercise 2:

(1) Determine whether the following numbers are real or non-real. If real, indicate whether the
number is rational or irrational:

@ 7 () -3
(c) T (d) -16
() 03 o ®
(@ V-125 hy 1+49
A 2y )] 0

(2) State whether the following statements are true or false:
(a) The product of two integers is always an integer again.
(b) The product of two irrational numbers is always an irrational number.

(¢) If m is a natural number, /4 m will also be a natural number.
(d) The difference between two rational numbers is always a rational number.
(e) The quotient of a rational number and an irrational number will

always be rational.

(3) For which values of x will the following statements be: (i) undefined  (ii) non-real

(mxj3 ® Jx — 1 @

x 4+ 2

(4) Given: P = 43y - I. To which of the following numbers system(s) will P belong if:
[Number systems: N; N; Z; @; Q- R or R']

Al.3 Representation of real numbers:

As already seen in the previous grades, the real numbers can be represented by using on of the
following ways:

(a) Interval notation.

(b) On a number line,

(c) Asan inequality in set builder notation. Remember the following symbols:
s —> the union of two or more intervals or sets,
M — the intersection of two or more intervals or sets.



Exercise 3:

Redraw and complete the following table:

Set builder notation: Interval notation: | Number line:
(1) |x/-1<x =<2, x€ER}
(2) x e [-2:95]
3) y € (-o ;3]
Z
4 « o o
& | 1 | ] | | »
l | 1 1 1 1 | v
-4 -3 2 -1 0 1
B) |/ yvz3;ve N}
(6) me (0:4]
(N R
P | | 1 | | | »
l | I | ] ] 1 =
5 4 3 2 - 0
@& [imim<6,me R}
9 |{x/-l<x<2;x€ Z)
(10) x e (-1 ;)

© (1) Give a synonym for “non-real numbers”.

(2) Do some investigation regarding complex numbers and the numbers it contain.




Al.4 Exponents and surds:

Al.4.1 Exponents:

Basic exponential laws and properties:
(1) x’ﬂ x x" — xﬂl + H (2) xm . x” — m =
m " mn n n_.m X
(3) (x ) = X (4) (xy) =Xy or [;
0 —m 1
35y x =1 6) x = —
(N X" =4%4x" (mne 7 and n > 0 with n £1)
E.gl  Simplify and write your answer as a positive exponent;
(a) (xj - y-z)~ = X'y~ = ¥y e A e A
x‘i (,xyf .1'3 .xj ._vj x6 ._Vj
(b) J;Xx§+xé=x‘~éxx++x§=x%+_:_% S 7
g (57" . (2x3)
(c) I &3 P syt 3 3
gt sh oy () s
52‘u+: . 2." -5n B 53n+." . 2:1'
23:;-—3 . 53‘1! . 2—.’;; 2!1%3 ) 55"
= 53u+.?—3.u ) 2:[-.«..—3; — 5.!.2"—H+3 — 52-23 — M
21’ - 21.4-!
(d) 2.\:—! + 2(
_ 2.: _ 2.( '21'
2.( .2—1’ + 2.r
2er -2 _ " )
S 2A=2) 122 ) Ly o g
227 + 1) L+ : -

(e)

Exercise 4:

Simplify, without using a calculator: (Write answers as positive exponents!)

(1

(125x" )*

) (xJ—’ - 2)2

|~ f



@ ey @ Bt ()7

(5 (0,251'1:!‘)2 6) [r% + 4][3\'é — 2][1"‘% + 2]
% J_‘ 12 I I I %
7 X .NY —_ Xy Z
( ) x% (8) [ _3 .\‘3 Z} ]
=3
3 4\
(9) u (10) L%y—
m? Im! 3y
an (x + »)' o 2™ 32" 42
xt =y 2" -2
(13) mi + n%]- (14) [aé - 5][5 + a%]

n+tl n -2
15 0,125 + (1252)% (16) 1—128,—93

5n+] . 25"—] 3211 _ 9u+l
17 - 18 = =
(17) 125" (18) 32"
Ix2Y 4 2 H! 3*.50 47!
19 20 =L
( ) 5% 2" ( ) 221r+| o 2211
377363 5.5 4 5% 5
@ 0 22) T
47 ' .(0,5) 3.5 -5

Al.4.2 Surds:
Remember: x% = {[;F (mne Z and n = 2)

Eg2 Simplify: (1) 32 + 742 = 1042
h) V8 x 2 = f8x 2 =416 =4
© W3 +1) =3+ 103 +1)=3+143 +143 +1

=4+ 243
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d) 18 + 50 — 28

= J9%X2 + J25x2 - 2J4x2
JIx2 + J25x42 - 2Jix42
32 + 542 - 2x242

Il

Il

=842 - 442
= H2
E.g.3 Rationalize the denominator: 2+ 8
J2
2+48 A2
22
_ 2x42 + J8xy2
2%+/2
N2+ Ni6 N2 +a4 _ N2 4
A i Rl Sl LI

Exercise 3:

(1) Simplify, without using a calculator:

@ WB-2F+2) & Fe-vE @ -]

@ Pt + Ha® © (42 -3f
®  mx27m = Jiam® (® B (Va8 - 375 + 2108
o 8% (i) Wed - iz
v200 VI8 — 27
(2 + V34 - 3) - x4+ Yi6x

E JI00 + 448

Y125x7

(2) Simplify, without using a calculator. If necessary, rationalize the denominator.

o V3 +45 b V-8 - i3 - 8J5 — 125
V3 J72 J45




Al.5 REVISION EXERCISE:

(1) Consider P = {-1:+/8 ;1 ;101: 3125 ;0,13526.....: 2 5,67 ;0:% : V=100 }
Write down the numbers in set P which belong 1o each of the following:
(a) Natural numbers by Z
(¢} Irrational numbers (d) k'

@) IfC = A-x , describe the value of C as real / non-real and rational / irrational

—10x
if x= -1.

(3) Are the following true or false?

]

(@ (-3 = -3 (b) 3*.4% =12°
(c) 8 + 87 =8" d) 2'x2' = 4
@ 27 =)

(4) Prove that {10 lies between 3 and 4, without using a calculator.

(5) Simplify the following, without using a calculator.

(a) Tm™?n x —2m'n’ (b) 36% X 8§ -+ 64%l + 7
© 27 xn2 () (2%)"E
152n+l . g—n 9x2y_4 1 ‘ (SXJ)%
(e) 25!1 ) 31*11 (f) z_—ﬁ 5 m
2.5" —100.5"* (0,25)" x 327 +!
(g) 5m + 5m+1 (h) 24* % 3%
V48y"© + 27 Y 3m. 3%+ om 2T
(i) 8 Q)] —x
4+3y m4.34x.(3l).m3

6) If V2 =m and 3= n , prove that: B2+ V18 + Y6xV4 — V12 =m + 2n

o ok o e o ok o ok dk ok ok ok



A2.1 Simplifying algebraic fractions:

9

Chapter A2
Algebraic expressions and equations

E.g.1 Simplify:

- 4x - 16
i) 4 - x’
2Ax* - 2x - 8)
—(x* - 4)
Ax = 47T
~(v = 2fxr7T
2Ax — 4)x + 2)
—(x = 2)x + 2)
(1 4
-2
Exercise 1:

Simplify: (No denominators are equal to zero!)

(1)

3)

(3)

(6)

(7)

(8

xP— 5x +

¥ =9

6

m* + 10m + 25
%

2
m

ok ek ok ok

— m

2m® + 10m

2x—1)

4
m

3

4 4m — 5

Y -4 6-x-—

yio—dy ¥y -2y -8
6y’ y - 4y
P+9 (p-3 | p-s
p+3 P |
2
; + —2— 43
m- +3m 4 2 m — 4

b +2) —y-2

b
® v+ I

(v +2) - Iy + 2)
(v +1)
v+ 2y +2-1
(v + 1)
(v + 2p—1
()

lr+2

(2)

x+1 x—1

P 3
pP-1 p—-p-2

(4)

2
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A2,2 Equations with fractions:

* The difference between an expression and an equation:

Algebraic expression: Equation:

x =1 2 x -1 2
B += 2 =
EE | x - 2x X 4 x - 2x
) -1 N 2 . x -1 2
(x+2)(x-2) x(x-2) (x+2){x-2) (x-2)
LCM =x(x + 2)(x -2) .~ x# 0;x # -2 andx # 2
.\'(.\'—1)+2(.\-+2) ) (x —l) r(@)(‘(z) ~ 2 .y(.\- +2)(.1Z2)
A (.\ + 2)(.\‘ = 2) h (mﬁ)(%z) 1 . \,{.\/2) 1
G @ 45 an b Soxx - 1) = 2(x + 2)
xx + 2)(x — 2)
xP -x=2%x + 4
2 .
S P e AR o Ho o xT -3 -4=0
x(x + 2)(.\' — 2)
x-4x+1)=20
x=4 or x = -1
Eg 2 Solvex: 72)'-_3 - ,1‘—4 = 23x+ g
A e+ & A 43— X +x =2
ok ok ok ok ok ok
2x-3 x—4 Ix+ &

e2)o+4)  Geao-1) (2o
LCM = (x+2)(x+4)(x—-1) . x #-2 ; x#-4 and x # 1

(2¢-3) x(y(4)(x'1y.fj(x—1) o (x-9) X(V‘é)(xu)(.\-//f): (3v+ &) y (_\-+4)(y(2)()/1)
(s 2)x 4) i (?4)(3- 7ﬁ I (.xyé)(.v/) I
Sof2x - - 1) - (x-dx +2)=(3x+ fx + 4)
27 -2 -3x +3-(x7 +2x-4x-8 =3x" + I2x + 8x + 32
27 - Sx +3-x7 -2x 4+ 4+ 8 =3x7 + 20x + 32
X* - 3x + 1] =3x7 + 20x + 32

|

0 =3x" +20x + 32 -x° + 3x- 11
0 = 2x" + 23x + 21
0= (2x + 2i)(x + i)

2x + 21 = {} or x+ 1 =1

x =4 x =-1




Exercise 2:
Solve the following equations:

11

0 .- 5 2) _v72=2_v—1
x — 4 y—1 v+ 1
3) m  om— 2 @ 1= 1 p =3
m + 1 m+ 3 p—1 P
) S S LE—— © .
X —4 M —x—6 x+ 2 v -2y — 8 v + 2
7 Y 42 2
y — 1 1 — y v+ 1
(8) 6 _ l _ 2m
m — 9 3 —-—m m+ 3
3 —x 3 2
9 = _
©) ¥ 4+ 6x+ 5 o4 ox 5 +x
(10) 2x _1_2(x+1)_ 1
3Ix — 6 x* -4 x4+ 2
A2.3 Solving equations by using squaring and extraction of roots:
Dolving equations o 4 g
E.g.3 Solve x:
(@) 2x + 3)° -8 =20 h) 24x +1 +x—-2=0
Hokk kA
(@) 2(x +3)° =8 (b) 2yx +1 =2-x
(x+ 37 =& (yx 7] = 2 - »°
x+ 37 =4 (2):(1/x+ 1)1 =4 - 4x + x°
X+ 3 = +.4 4x + 1) = x7 - 4x + 4
x+3 =42 dx + 4 =x" -4x + 4
x+3=2 or x+3=-2 0=x" -8
x = -1 xX=-5 0 =x(x-38)
xr =10 or x =8
CHECK:
*HS =240+ 1 + 0 - 2 RHS =10
=) -2=20
. LHS = RHS x=20
*LHS = 2./8 +1 + 8 -2 RHS = (@
=23} -6 =20
. LHS = RHS x=28
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Exercise 3:

Solve x: (if necessary, leave your answer in simplest surd form.)

(1) 2x +3 =4 ) (x-1)2-4=0
3) Jyx+12 -x=20 4 Jx+1 =x-1
5) x+1=2x+35 6) x-x =2

(D Y5 -3 =xr+1 ®) 4(x+3) -16=9

(9) Xx—4J3—-—2x =0 (1) 2Jl — x +1==x

A2.4 K-method / Substitution:

Egd4 Solveforx: (x~ -x)° - 8x" -x) + 12 =10

EEE L L 2T ]

Our first reaction is usually to remove the brackets:
xT- 2t AT 8T + 8y 12 =0
But then we are left with an equation to the fourth degree to solve! You can’t do this yet!
Therefore we take another route namely substitution or also known as the k-method:
Substitute each (x~ - x) witha k- - Let (x° -x) = k
a2 xS+ 8x 12 =0

k* - 8k + 12 =0

(k - 6)tk - 2) =0

k-6=1 or k-2=10
ooxt ex-6=0 or X -x-2=0  [substitute kwith (x* - x)]
-3+ 2 =0 -2+ 1) =0
s x =3 or x=-2 x =2 or x=-1
Exercise 4:

Solve the following equations:

() F -3 -20° -3 =38 @) @ -50° =36
1 2 2 2
(3) ﬁi =x —x -1 (4) 4 (!H — IH) 7 m

(5) ,/x—3=2———1— 6) x* —5xv + 3 — :

x2—5x+3_

-8

M -2 -2 +4y-3=0 @ ¥ +x4+2=—F"-—"—
x +x—4



A2.5 Completing the square:

The following are examples of complete squares:
16 ;x7 ; (0 1 (x-2) ;(p+5° et

2
2

(x

- 8x + 16) is also a complete square because
-8 +16) =(x - 4)x - 4) = (x - 4)°

. Any expression in the format x° + bx can be written as a complete square by

adding the correct constant value (c}):

-

Eg x* -6x = x* -6x+ (&) > x? -6x+9 = (x-3)> > complete square!

or ¥4 9r > 2%+ 0 +(2f > x* - 6x + 2025 = (x + 2)* - complete square!

E.g35 Solvex by completing the square:
(@) x? -d4x - 12 =0

o ok o de e ok ok

(a) x? - 4x = 12
O @ - (@
x? oyt 4 =12+ 4

(x-2)° =16
x-2 =+16
x-2==4d
x-2=4 or x-2=-4
x=26 x=-2

Exercise 5:

) 2x% +3x+ 1 =20

2 2 2
x‘?+'—;x=“7’

x? o -—;x+ (%+2)2 = ‘7’ + ('—;+2)2
x4 dx e Gl = 4 Gedf
¥ o+ dx 4+ B = 2 + (@Y

2(x+(;))7 -—2’+&
4 2 16
(x + 3 =4
x+ 3 = x4
s+ =t o wrd-od
x=-4+4 x=-3 -4
x=3--1 x=5 = -1

(1) Solve the unknown in each of the following by completing the square:
[If necessary. leave the answer in simplest surd form.]

(@ x> +8-9=0

[

) x" +2x+7=20
& m-4)m+2=6

(b) p?-12p+32=0
(d) x* =3x+5
M 2 +12p+2=0
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(2) Solve the unknown in each of the following by completing the square:
[If necessary, round off correct to one decimal.]

(@ 2x(x - 10) = 4 b) p*-2p+3=2p
(€ m? -3m+ 1 =2m’ d @Ex+ DHx-1=2
(3) Solve x by completing the square:

(@ S5x* -15x+30=0 (b) ax’ + 2axr -3 =0

{(©) (- p)x +p)=2px (d ax? +br+c=0

A2.6 Quadratic formula:

Consider ex.5 no.3d: If xissolvedin ax* + bx + ¢ = 0 interms of a, b and c, the
following will be the answer:

_ -b+ Jb® — dac

y =
2a

The above formulae is the formulae used to solve any quadratic equation as written in the
format, ax2 + bx + ¢ = 0.

Eg6 Solve x: 2(x - 3)(x + 1} = 3
[If necessary, leave the answer in simplest surd form.]
& ok e ok ok

2x - 3)(x + 1) =3
2(x? - 2x -3 =3

2x? - 4x-6-3=0
x7T -dx -9 =0 Lna=2 : b=-4 and ¢ = -9
xz_bim
2a
(=Y~ —42(-9)
- 2(2)
_4i1ff6+72
4
_ 4£88
4
o i 02
4 4
x=1%
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Exercise 6:

(1) Solve x: [If necessary, round off, correct to 2 decimals.]

(@8 3 +d4x-5=0 b ++2x -x? =0

) (x-3Nx+1)=2 (d 4x+1=x-7

(€ 2x* +5x-7=0 H x* -6x=1

g @+ D -2+ Dx-1=7 (hy px? -3pxr+2=20
(2) Solve x: [If necessary, leave the answer in simplest surd form.]

2 X 3 3 x+1 2
a + = — b —_—— — =
(@) -1 ¥ - x x b X a4+ 2x -4

(3) (a) Solve for m: m — ko) = 2

m
{b) Hence, or in any other way, solve x: 2+ - — 8 =
o4+ 2x + 1
[If necessary, round off to 1 decimal.]
6
(4) (a) Solvefor p: — = p — 1
P
(b) Hence, or in any other way. solve x; _ 6 =x + 2x - 1
xx + 2)

[If necessary, round off to the nearest integer. ]

A2.7 Quadratic inequalities:

Method 1:

Eg7 Solvex: (x - 3)x + 2) <10

o ke e o e ok o

Let y = (x - 3)x + 2) @&@&@

Investigate the possible outcomes in < L 1 >
the different areas by randomly choosing a _; ;
possible value for x. To determine the
oufeome:
Choose any value forxinarea 1: y = (-4 - 3)(-4+ 2) = (-7)(-2) = +I4
Choose x= -2 Doy = (2-3)-2+ 2= (50 =0
Choose any value forxinarea 2: 'y = (0} - 3)(0 + 2) = (-3)(2) -6
Choose x = 3 Doy = (3-3)3+ 2 = (0)5) 0
Choose uny value forxinarea 3: v = (7 - 3)(7 + 2} = (4)(9) = +36
I (- 3)(x + 2) £ 0, we obtuin the 0 0
solution from the negative area, ¢ *
but also where the solution is equal to 0: (D @ @
1 1
i - >
~2<x<3 + 5 - 5
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Method 2:

Eg8 Solvex: x° > 4

s s sk ok ek o
-4 >0 [The one side must be equal to ()]
(x - 2)(x +2)>10 [Factorise,]

Now we use the quadratic function (parabola) as sketched in grade 10!

Remember:;
Ifa>0: U and if  a < (: /\

. Make a rough sketchof v = x° - 4.
Show the form and the x-intercepts. o7

- Solution: X <-2 of x>2

Eg9 Solvex: -x° -3x <0

ok ok ok ok ok ok
Divide throughout with -1: Y+ 320
Fuctorise: iy + 3) =2 0
Interpret the solution graphically:
e Y e
Solution: x<-3 or x20
E.g 10 Solve m: 2m” + 2 > -dm
LTI
2m® +dm+ 2 >0 [Get all terms on the one side]
m’ o+ 2m+ 1 >0 [Divide throughout with 2}
(m + Dim + 1) > 0 [Factorise]

(m+ 1)° >0
But any complete square, ()°, is abways positive!
me R, but m + -1 [m + 1) ° % 0, because it is only >}

Exercise 7:

(1) Solve the tollowing inequalities:

(@ x* -Tx+12>0 by p? =25

() 3n® -4n>0 (d) 4 -3x < x?

(€ m? < 2m+ 8 () (x-Dx+1)>35

(g 25-10x +x* 20 (hy (m+3)m-1)<0

i x* -7x <3x-16 G 2p(p + 3) > 20

K (@@-Dx+2x+5<0 1 Tx+3<6x°

(m) 2x? -3x+4 <3 - mM @E+1) -4p+1)>0

(0 2w +1D7-11<(x-2x+2) P P+ +x>0



17

-2 B
x + 2
(a) For which values of x will y be undefined?

=9

(2) Consider: y =

(b) For which values of x will y be non-real?

(3) Consider: y=x+4x+5

(a) Solvexify = 0

(b) Write y = x° + 4x + 5 inthe form y = (x + p)* + q by completing the square.

(c) Hence, or any other way, solvex: x* + 4x + 5 > 0

(4) (@) Solvex: (x+ 1 -3@2x+2)+1=20
[1f necessary, leave the answer in simplest surd form.)

(b) Hence,solvex: (x + 1) < 3(2x + 2) - 1

A2.8 Simultaneous equations:

Egll Solvexandy: 2x -y =1 and 2x' =3 -y’

sk ok

From: 2x -y =1 x? =3 -y’
2x - 1 =y —> substitute J 2x*? 3-(x-1°

Il

2% =3 - (dx7 - dx + 1)

24) -1 =y 2t =3 4x 4y - ]
2 -1 =y 6x’ - 4x-2=10
oy = -14 P -2x-1=0

(3x + Dix - 1) =0

2 -1=y x+1=0 or x-1=20

oy =1 Lox = x =1

Exercise 8:

(1) Solve the following equations simultaneously:

(a) y-x=1 and By - xt 4+ 1 =3y
(b) m+n-3=20 and m* - 2m+ 3n? =2
© 2 - b= -l ] 302 - 2b - b = 4

(d) p-4=2 and p? -3pg +2¢° -4=0
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(e) y+ 2= and vy -y=0
(f) 2a = 3b and 2a - 4a + b =10
(2) xy = -4 and x+ D +y-3x-x =3x+ 1)
X _] 2 2
(h) 5 = and x* = 2xp -y + 1
() 2m-n=3 and m: +nt =35
) 2x - 3y =4 and (2x - 3p)x - 2 = 12
(2) (a) Solvefor p and g¢: ptg=23 and pt -pg+qg’ =3
1 1 1 | 1
(b) Hence or any other way, solvefor x and y» — + — =3 and — - —+ — =
x Y X XV Y
A2.9 Exponential equations:
]
E.g 12 Solvex: (a) 27 = 9i (b) 2x% =6
v 1 L
(33) Ty xt =3
4
AV .
33.’« — 3—2 x‘ — (3)
EB < EE x =27
3x = -2
x = 4
E.gl13 Solvex: 2 = 2712

21 - 4 = —12

2*(-3) =12
2 o= =&
2* =4
27 = 2¢

x =2
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Exercise 9:
Solve for x:
(1) 2 = 64 2) 3t~ .27 =0 3) 4¥ = 05
4 2x 3" =18 (5) 1=24* (6) 258+ L1 =0
1
(7) 3%.3' v =27 (8) 2.2 =2 9) 25 = 16
(10) 37 =27 (11) 4'"* x 8% = | (12)  125° = 0.04
(13 5" '+ 57 =30 (14) 2™+ 4 ' _14=90
(15) 3+ .28 =371 440 (16) (3% 2°*') =9 x 4"
(17 27 =§.2°% (18) (9**' -27)(9° + 3** - 12y =0

A2,10 REVISION EXERCISE:

1 H2—8x
1 — 2x  4x —~1

(1) Consider: A=

(a) Simplify A
(b) For which value(s) of x will A be undefined.
(c) Solve forxif A = 2.

{2) (a) Solvefor p: p + % = -7
12

: = -7
2y —3x -3

(b) Hence, or in any other way, solve x: 2x° — 3x — 3 +

(3) Consider: B = \/2.\‘3 +x-3 +x
(a) For which values of x will B be non-real?

(b) Calculate xif B = 1.

(4) Solve x by using two different methods: 2x* - 8x + 4 = 0
If necessary, leave your answer in simplest surd form.

(5) Determine two values for m for which the following expressions will be complete squares:
(a) v - mx + 10 b y' + m@2y-3)+4

(6) Determine x in terms of m and n by completing the square:
2mx’ - 4mx + 6n = 0

(7) Consider: (2x - 1}y + 4) = 0. For which values of y will:
(@ x=-1 b) x=1{
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(8) Solve x. If necessary, approximate to three decimals:

fa) xx-3) +4=20 (b) x-3x" =-4

(C) X 4+ 2 _ X (d) 31 + 3\+2= 10
x+ 3 x4+ 1

(&) — B 5 L A ) 27x? = 64x7
- x -1 x

(9) Solve the following equations simultaneously:

() x-y=5 and xt o+ 2yt =57
(b) 2.\' = }’ = 3 and :\‘2 + 'xj) - }12 = _]9
(10} (a) Solve x, correct to one decimal: (b) Hence, or in any other way, solve x:
ax -3} -3x+1)=1 xP -6x-4>0

(1) If fix) = x* + 6x and g(x) = § - x°, calculate:
[If necessary, leave your answer in simplest surd form.]
(a) x if g(x) = 0 (b) f(-6)

() x if fx) = glx):

9 — x?
(12) Consider: P = _\/:

x4 ox
(a) P be non-real (b) P be undefined

. For which value(s) of x will:

a3

(13) Consider: h(x) = x(2x + D)(x~ + 3)(x - 6). Solvexif h(x) = 0, with x:

(a) a whole number (b) an irrational number,
(c) non-real. (d) an integer.

(14) Determine & if 4x® - dxy - 3p® =0
(15) (a) Provethat 3(x + 1) * + 4 > 0 for all real values of x.

v — 4

Sl G
x + 1)) + 4

(b) Hence, or in any other way, solve x:

(16) If one of the roots of mx? - 4x + 1 = 0, is equal to 1, calculate the value of m as well
as the other root.

(17) p(x) = x* + dx and q(x) = plx) + 5

(a) Prove, by completing the square that q(x) = (x + 2)* + 1
{b) Hence, or in any other way, solvexif q(x) = 0
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