Gr1l TECHNICAL MATHEMATICS  ALGEBRA

PROVE THE NATURE OF THE ROOTS
The nature of the roots will be supplied and the discriminant can be used to prove the nature, with either one, or no,

unknown wvalue.

Steps to prove the nature of roots [( NO unkmowwn):

1. Put the equation in its stamndard formn

2. Substitute the correct values in and caloulate the dis-
criminamt

3. Determine the roots and comfirm whether they are as
supplied

Prowe the eguation has two, unequal, irrational roots:
xE = 2w+ 9

1. Standard form

xZ— 2w — 9 =10

Ea "irt: 131.-E

2. Calculate the discriminant

0N = b* — dac

f o= (=27 — 41 )(—5)
Fiy 4 + 36

o= 40

3. Determine the roots

The Roots are:
Real (A = O)
Unegual (A = 0)
Irrational (& =+ perfect square)

Steps to prove the nature of roots (ONE unknown):

1. Put the eguation in its standard form

2. Substitute the correct wvalues in and calculate the dis-
criminamt

3. Determine the roots and comfirm whether they are as
supplied

For the equation x(&x — Fm) = 5m?, prowve that the roots
are real, rational and unegual if M > 0

1. Standard form
ax? — Fmx — S = 0

a b c
2. Calculate the discriminant
A = b? — 4ac
A = (—7m)* — 4{6)— 5m)
A= 49 + 120m?
A = 169m*

3. Devtermine the roots

The Roots are:
Real (A > 0)
Unequal (A = O)
Rational (A = perfect sguare}
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DETERMINING THE NATURE
OF ROOTS WITHOUT
SOLVING THE EQUATION
The roots of an equation can be deter-
mined by calculating the value of the

discriminant (A).

Steps to determine the roots using
thhe discriminant:

1. Put the eguation In ts standard form

2. Substitute the correct values n and
calkculate the discriminant

3. Determine the nature of the rots of
the equation

Determine the nature of the roots of
x* = 2x + 1 without solving the equa-
ton

A. Standard form

¥ = 2% 1
x* — 2 — 1 = O

h

2. Calculate the discriminant

Fat DY — 4nc

Pal (—2) — 4(1)(—1)
o a4+ 4

o 8

3. Determine the nature of the
roots

The Roots are:
Real (A > O)
Unequal (A = 0)
Irratomnal (A = perfect square)

R R R

FOR WHICH VAL UES OF k
WILL THE EQUATION HAVE
EQUAL ROOTS?

The discriminant (A) can be used to aakulate
the unknown value of k. (e.g. Ask yowrself, for

which values of k will the discriminant be 07)

Steps to determ ine the values of k using

the discriminant:
1. Pt the equation in its standard form

2. Substitute the correct values Iin and calculate

the discrminant

3. Equate the discriminant to O and saive for k

(Quadratic equation)

For which values of k the equation will have
equal roots?

REMEMBER: A = O for equal roots

1. Standard form

x* + 2kx = @ — 9Ok
x* + 2K * 4% + Ok = O

hY \ kY

o o <

2. Calculate the discrim inant

O = D — 4Aac

H = (2K + 4) — A1 NIK)
H = G’ 416Kk +16 — 36k
H = G? — 20k + 16

3. Equate to zero (0) and solve for k

O = 4k’ — 20k + 16 (+ 4)

O = ki —-Sk + 4

O = (k— IXk —4)

Thereforek = 1lork - 4

kK neaeds to sither Dbe 1 Oor 4 to ensure that
the discriminant of the equation is O (the
dEscriminant must be O Iin order for equal
oots)
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SOLVING QUADRATIC EQUATIONS
DIFFERENCE OF TWO COMPLETE THE FRACTIONS AND
FACTORING QUADRATIC FORMULA SQUARES SQUARE ONE ROOT TWO ROOTS RESTRICTIONS
L. Find the LCD and list restrictions
1. Put in standard Substitute inko the quadratic - 1. Substitute the known 2. Solve for
form farmula: o 1. Write in standard form ot 1. Substitute the roots into Vel )
Y b bt —dar 2. Move C across . . 3. Check your answers against your
2. Apply the zero fm—— 3. Divide both sides by A 2. Sobve for the variable | the equation restrictions
factor law 2a 4 A (Vs x b to both sices | 3 SUbsttute the value | 2. Use “FOIL" for the _
3. List passible where a = coefficient of i2, b = on L of the variable and adratic squatin REMEMBER:
. 5. Factorise and sohe Quadratic equation
sodutions coefficient of ¥, ¢ = constant kerm solve for the roat E:LI BUT %:undr]jnfd
X
1 ]
Eq. x! = =Jx + 63 Eq -3 m =17 + 7x Either methiod may be used Eg s+ 2xm] Eg x+mx-15m=0, Eq. -9 and 7 are the Ed. i,,,:Ta—,,_
W4 P-Glm0 I -Ti 412w 0 (¥a.2¢ where 5 i a rogt, roots of & quadratic e 'tl' '_I't
2 X F
am-3bu-7cnl2 Ef'-‘;—'zﬁ - 0 (5F + (S)m =15 = 0 sauation Pl sy
Find factors of 63 so F=om Y1t =t yH P24l l=1+1 25+ 5m=-15=10 ¥xm=9 gr xm7 \
. A -1
that FL x E2 = 63 =m0 [ (x=5)x+5)=0 — .5 Sm = =10 x+9u0 x=Tu0 D -2 -8
= — N i==5 ylatlir=zxy2 _ Restrictions: x -2, 1 -3£0
andFl + F2m 2 =3 xmSorxm=-5 M= =2 GoARemd)  Usm ] Hpetlan
= i e T (X =2 . . i [ }
LRI i @-2x-15m0 (x+ 9)x=7)= 0 PR A
+ ) (x=7)=0 T -t Therefore x = £5 1+l=—y7 or x41=41 ~ =T+ W=-63m0
(x+9)x=7) ' (x=5)x+3)=0 1o etim
¥+ 9mlory=-7ml L L x=-1-y3 s=—1441| x=5 o xm-3 | % xEx—]]-l{x—E}irZ[x—]]
x=§  x=7 R (given) X -Mmy-24n=h
T4 T ) T W=Jn-n-2x+246m0
Y= or r=—— xl-fx+8m
[x=d)x=2)=D
Answer in surd farm or can be ::1‘” “ };_.22-['
cakculated/rounded off to 2 decimals Check restrictions: x & 2, % # 3
xm=-3148 OB xm=115 Thus, x = 4 is the only solution.
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RATIONALISING THE DENOMINATOR

-----------------------------------------

» Express the fallowing with mbonal

Why do we do this?

Multiphying the binomial by self wil give us a trino-
mial weh an imational middie term, To avoid this
we mukiply the biromial by is conjugate (same
binomial with the oppaske sign) to create  differ-
ence of two squares.

5. Exponential Equations:

Make sure that you get a term on the one side of the equation that
has a base that is equal to the base with the unknown exponent,
Then, drop the bases, equate the exponents and solve.

Hints:
* NEVER drop the base if the terms are separated by a + or —

+ denominators:
3 6+32
T R L4
V7 i3
] \’ 643\’ \" '
e e iy S — 4
R L 'L il ;
; 3\‘3 6\‘34.‘\:;’ . E
':-7_ T .
: 63+ Wb :
: 6 . :
: p 3\574'\';; ] s
: " T '
- EXAMPLE 2 :
: ~ . l:*: : :
« If 1 =4/3+2, simpify: —— and express he an- ;|-
. =2 N
+ swer with 3 rational denominator L
LY. |
l— I
o gD o
(3427042 e
.\'?‘yl'»-! : :
: ‘v-‘\i‘fli’} :
Y, O S——— ;
2 V3 ’
: Qt-'\’i \‘P‘ :
: 3 — X—'_ :
. \‘ \" v
; 9\".-‘4-3 L} ,
v oy K
z ‘\v?‘.‘ :

EXAMPLE 1
Express the fallowing fractions with atoral
denominators:
1 7
L -
‘-\'T yi==
vy
] S+y7 -
:.._:x-—-‘-'—. \l#'l-,_'
5_‘-7 SL"I = \k
- |
| Sk — £ L
:IS“\‘ 3 Vi ' W
57 i
Wi 4=
15437 _ ys
v .-+
§¢\"7 el
i W
l"»l
N+l -1
Vi 1
?yﬂ X
= X ———
\".; yﬁ“‘ll
T V1
= — X —
vile=1) i
7/\:
A=)
7\"1

. - Remaove common factors until the equation is in its simplest

form and then solve
.| * Always convert decimals to fractions and then to bases with

- negative exponents
. - EXAMPLES .
1L A=t 2, D0625Y = 64 .
oy (')”—zﬁ :
:: F4 K 16 .
. 1 1y v :
oF=g (;) ) :
A=y =2f| :
13234531 ~dr=6 :
L2.345)=33 - :
Wi =1 *
frowg gl
: 3 :
9 r=1 OS5y l+—=10
: \/ I .
v Lyl 3 pd ( l)* £ 10 :
M il =Y T B SV .
‘. L] 4+ kS .
T =4 5 :
. i =10 .
: }‘Jh#'l= lhuitl 4 .
N . .
: Or+3=Er +20 4" my :
N =X _ A3 .
. =17 & & :
: - = .
E r=-—13 .

-----------------------------------------------------
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1
LAWS OF EXPONENTS

Laws of exponents only apply to multiplication, division, brackets and roots. NEVER adding or subtracting
Algebraic Notation | Exponential Notation | Exponential Law in operation
1 I6=2x2x2x2 16 =2% When we MULTIPLY the SAME bases we ADD the exponents.
2 il -4 1_" _ a2 When we DIVIDE the SAME bases we MINUS the exponents (ahways top
16 M minus bottom).
3 45 = 64 (32 = 2 When we have the exponents outside the BRACKETS we DISTRIBUTE
them into the brackets.
4 ﬁ =1 Zﬁ =l _ 1 Anv ba . .
&4 w=I= y base to the POWER OF ZERO is equal to one. (But 0?is undefined).
5 ! E =4 LT I L. ~ .
Y W2t =12 The POWER inside the root is DIVIDED by the size of the root.
-] = 2232 _ g2
A0 =36 Fxi=0 When we have non-identical bases, but identical exponents, we keep the
exponents and multiply the bases. (This same rube will also apply for
7 VIxyi=46 st gt division).
B | Vaixyi=yiz2 TR irdiex] Iy itself wi i
A Vo= 1Tw3i=72 Any square root multiplied by itself will equal the term inside the root.
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1. Linear Equations:
Mawve all the variables to the one side, and the constants to the
other to sole, Linear equations have only ene solution,
.................................................... _ EQUATIONS
: EXAMPLES : ) )
 Solve: :| 3. Simultaneous Equations;
L@ =D+ 10=5-(x +9) 2. =% = 1=(x+ 30 =3 | Sobe for two unknowns in two different equations using the substitu-
tdr— B0 =5-x -9 A _drrd-1=4 9 = | tion method, Remember to solve for both unknowns by substituting
dztd=—x—d —dr +3=—9 :| them back into the original equation.
EJ-L:—R ., —dr =—12 E :EHHPLE :
cx=m =2 x =3 ' :
P - | Sole: .
2. Quadratic Equations: 1. Equation 1: 25+ 3y = 1§ 2. Equation 1y +3r=2
Move everything to one side and equate to zero. By factorising the . . .
trinomial, you should find twa solutions. * Equation 22 - 3r +5y =11 Equation 2: v*= 9= 16
E 1E'ﬁﬁFLE 11111111111111111111111111111111111111111 - E Fl'l]Tl 1: I,‘L‘ + ._h - lH me lr ' 2!.1 =2
: Solve: (Q3 - Q6 are the most likely exam-type questions) D dr=-iy4 s et ad 8 Z
" 1xl4 S=6x 2. (3x — 45z +2) =0 || Y yE=AE L ;
© r2efr45=0 Ir=d40r 5= =2 o or=— 3 s 18 Sub lainto 2: igl=1p
4 -2 o .
fx—Sixr —11=10 cm Y o orm M N BT v S :
areon 3 5 |- subtainto2: 345y = 11 (Hrtl =16
«: —-'!'II+I.E yff—lh-l-d—!}(!:m :
: y -3 — + v =1l .
P 3.t 43 - 10 =0 4. 55 4T o 10=0 ( l ) ' -1lr =12 .
. 2 2 _ 1 1 _ 1 uy-w -
5= =0 3 SIS =T =0 N _ r==1.3
. .. 1 1 | +iv =11
=osorat=2 thEoSorai=1 i Subdinto L v+ ¥=1)=2
Mo sol. or x =442 r==1%orx=%§ ot Gyv=M4ly=22
o : y=5 .
: 1y =Th .
CEr AR - =0 6. 2 g 2 _la=0 -1, (=1:5 .
: 1 . ¥ =43 :
r+IrTo =0 2 22 8= 10 o :
GF4SHE -2 =0 W=_2or2 =8 +Sub 3into 1: 2x +3(4) = I8 .
rT=-Sorxt=2 Ma sal, or 2% = 23 -1, lr=6 .
1.."'.'|._'=—5ﬂr1~.-".; =2 X o= : ..I..:} :
+ MNosolorx =4 3k
.................................................... -1t (L4
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