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(A) Distinction between identities and equations.

AT STV T

i. Definition of Equation / Identity /Y S =V puzts

Equation H#d: an equality (Z=%) which is ture for special value(s) of x (1—*1 HIl X).
Identity {35V an equality (I5V) which is true for all values of x (57| X).

ii. Useful Identities &8y 3=\

3

a’+2ab+b®=(a+h)?

a’ —2ab+b” =(a—b)’
a’-b®=(a+b)(a-b)
a’+b®=(a+b)(@a*—-ab+b?)
a’-b’=(a-b)(@a®+ab+b?)
a’-b*=(a”*+b*)(a+b)(a-b)

- ® 0 0 T ®

B Sir 5 6.
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Exam Type Questions:

a. Determine ldentities & Equations FEPFH Y VA

e.g. Which is Equation? Which is Identity? #[E=hL+*? HERLTFE=47
a. X*+2x+1=0 b. x=0 ¢ x*+2x+1=(x+1)* d. a®*-b*=(a+h)(a-h)

b. Find Unknowns in identities 51y S =Vpya HIg

Skill 1: Compare Coefficient %% 1: P (g

e.g. Find kif (x=3)(x-1)=x*-4x+Kk.
Sol:

(x=D(x+ 2)

e.g. For what value(s) of x does the equality (Z=V) x+2 hold (%) ?

Sol:

y+1 2 - R 2-%5y . Find the value of R and S.

e.g. Given the identity —+
(-7 1y @-y) (@)

Sol:

Skill 2: Substitution 2% 2: 7 ¥

e.g. Find A, Band Cif A(x+1)(x—-2)+B(x-1)+C =3x"+2x-1
Sol:
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(B) Linear equation in one unknown

— Fuas A

ax+b=0-> Linear equation in one unknown — u z&if%+
e.g. 3x+7=-6 e.g. logx+log5=1log7

Sol: Sol:

(C) 3 ways to solve guadratic equations
HER T TV THFEAY 3 [

Exam Type Questions:

a. Solving Quadratic Equations B~ % 7
Skill 1: By Factorization - Common Factor

P 1 PNFUTEE - TR
e.9. Solve (X —1)(x—4) = (X—4) .-~~~ | (XD = (x4
Sol: (x—1) =1

X =2 272 What’s wrong?

B Sir 5 &
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Skill 2: By Factorization - Useful Identities

FET5 2 NSO - EE S ES
e.g. 4x*+12x+9=0 e.g. 9x*-16=0
Sol: Sol:

Skill 3: By Factorization - By Cross Method
753 PRI - o

e.0. x> -3x+2=0
eg. o (1o -7)=2 >
Xx+1 x+1 6 Sol:
Sol:

Skill 4: By Formula
eI 4r N

~b++/b? -4ac

X=—" 5 where A =Db? —4ac - Discriminant iz

a
e.g. 4x*+12x+9=0 e.g. 9x*-16=0
Sol: Sol:
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Skill 5: By Graph 7% 5: qﬁlé‘f_ﬁjgk

Two Steps: R
1. Plot (3§&) the graph of y=ax’ +bx+c
2. Find the x-intercept (x &%) of y=ax” +bx+c, i.e. the roots of ax® +bx+c=0

*** Quadratic Equation = % H%: ax® +bx+c=0
---> Special Case of Quadratic Function ~ ﬁ‘?}—@ﬁlfﬁﬁj [H[J'[Sﬁﬂ;d 1
i.e y=ax’+bx+cwhen y=0
¥
T Quadratic Function:
y=ax’ +bx+c

7 Quadratic Equation:
ax> +bx+c=0

e.g. Solve #x*-3x+2=0.
Step 1: Plot (ig&!) the graph y = x* —3x+2

N Y y=x>—-3x+2

\ /

\\ /V
1\ /

\ /
\ /
V.
0 X
] N -~

1

Step 2: From the graph, the roots of x> -3x+2=0 are _1 and _2.

Quadratic_Equations — A %%/ 6
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b. Nature of Root L/ [ %%

Skill 1: By Discriminant =% 1: H]Jp|J=¢

A =b* —4ac >0, Two Distinct Real Roots {7+ [l #f 2
A=b*-4ac =0, Double Real Roots EifUSH

A=92—4ac<0,No Real Root 7[#{fl y=ax® +bx+c y=ax® +bx+c
i y =ax?+bx+c 4

v

N

A=b?-4ac>0 A=b?-4ac=0 A=b?-4ac<0

e.g. Find the range of p so that 4x> +(p+3)x=1 has real roots.
T p MPVEEIFH L 4 +(p+3)x=1 F#L
Sol:

e.g. Find the value of k if 3x* +4x+k = 0 has equal root.
T K YN 3% +4x+k =0EE7L
Sol:

e.g. If 9x” +kx+4=0 has equal positive roots (ZT-FY), find k.
T K BTN OX® +kx+4 = 0F STHL
Sol:
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(D) Eguations transformed to quadratic equations
ARSI R T T AR A
Exam Type Questions:

Skill 1: Fractional Equations #:Z% 1: [7ge A

1 2 6 8
eg. —+ =1 eg.———=1
2+X 4x-1 Xx-1 x+1

Sol: Sol:

Skill 2: Equations with degree larger than 2
Feru 20 VT 2 A

e.g. x*+2x*+1=0 eg. X" +x°-20=0
Sol: Sol:

Skill 3: Equations with Surd form #% 3: =47

e.g. Xx—2:/x =3 e.g. 4x-2-T/x =0
Sol: Sol:

Quadratic Equations = X% &%/ 8
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Skill 4: $:% 4 Exponential Equations Tﬁ@ﬁﬂj&l

eg. 2% -2"-6=0 e.g. 1247 )-4(4*)=1
Sol: Sol:

Skill 5: $::% 5 Logarithmic Equations ¥j§yr+*

e.g. (logx)?+2logx+1=0 e.g. 2logx—log(3-x)=log4
Sol: Sol:

(E) Applications of guadratic equations

= A

Four Steps to deal with quadratic equations application problems
Tl = AR [PV PR R

Let the unknown be x r%%f» HIGRL x

Set up a quadratic equation in x ?Q’j F HIGRL X puZ K HH
3. Solve the quadratic equation 3~ "k

4. Answer the question [p! BTHIRE

.

% Sir 45 6.
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Exam Type Questions:

a. Applications of quadratic equations = & i [

Skill 1: Compound Interests 2% 1: FF[JEL

e.g. Andy deposits (&%) $10000 into the saving deposit account ([’;%%5?[ E1[ 1) on his 28"
birthday and $9000 half year later. On his 29™ birthday, there is $22000 in his account.
The annual interest rate (& #[[3F) for his saving deposit account is X% compounded
half-yearly (4f & 5# £~ ~*). Find the annual interest rate x%.

(Andy 28 m% Elﬁﬁi‘i %@‘%f If I 97$10000, & = £F % ™ $9000. 7 29 ma EIE\ﬂ]‘,
f%%’?f £ 1] R 57 $22000. f@l%ﬁf FREE- F, FFFEL x%. FF FEF x%.)

Sol:

Skill 2: Length of Rectangle #=% 2: < H#/<"3

e.g. Consider a rectangular farm is 864 m2. If the length of a farm is increased by 4 m
and the width of a farm is reduced (¥ ’}) by 3 m, the area (%) of the new farm is
remained the same (Péiﬁﬂ\%). Find the original dimension ('Fi¥ <] ) of the farm.
(B~ S HTYEUBT LS 864 M2 U BUBE S ST 4 m AR D 3 m, B
BEH R TR FREFVRENTT)

Sol:

Quadratic_Equations — A # %/ 10
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Skill 3: Application of Pythagoras’ Theorem
o 3 BK I

e.g. Aship leaves port A, sails east to port B, and then north to port C, with a total
distance (#&=EFED) of 119 km. Tomorrow, the ship sails directly (Elﬁ,’f"d) from port C
back to port A with a total distance of 91 km. Find the distance between port A and B.
(- RERRLE T T A, P BRI B, P[RR T C, AREEREEE 119 km. 2T
=S, EMEETE PR R C IR | A T RREEEESE 01 km. SRR I A AR 1B Y
HIFVPHEE)

Sol:

Skill 4: Speed Problem $=5 4: 1% Fﬁj@
e.g. Tom and Jimmy is driving their car from his school to Mary’s home, the distance
(BEED) is 112 km. Jimmy start to drive his car after 3% hours than Tom, but his speed

("% ) is 10 km/h faster than Tom’s speed. If they arrive at Mary’s home at the same
time, find the speed of Tom and Jimmy.

(Tom A1 Jimmy (1224 — EEHE] Mary %, FEER 112 km. Jimmy B Tom {%3% 45

FEEEE, (! Popogld b Tom Ui L 10 ke/h. 90 P9 FIRIEEEE Mary %1, 7 Tom
A1 Jimmy U )
Sol:

Quadratic_Equations = % %A/ 11
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(F) Simultaneous eguations in 2 unknowns

= 5t 7

!
y =ax’ +bx+c or y=mXx+c,
y=mx+c y=m,X+¢C,

Exam Type Questions:

a. Solving Simultaneous Equations X 7

Skill 1: Substitution #=% 1: &7 &

e.g.
Sol:

Skill 2: Elimination #:2% 2: )7

e.g.
Sol:

Quadratic_Equations = X %A/ 12
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Skill 3: Graphical Method #:% 3: qg‘ﬂﬁjéigk

Intersection point of the graph = Solutions of simultaneous equations

ﬁg,p_l—ggﬁmr\%gl— = T 4 FpiR

e.g.
L1 and L2 are 2 straight lines (jf155Y YA
intersecting (ff'%) at a point on the y-axis (y L i
§in). If the equation (F#H) of L2 is
x—2y-1=0, find the equation (/) of L1 /

Sol:

A4

/ N
b. Application Problems & [

Skill 1: Price/Quantity Calculation of 2 Goods
e 1 R RIS €T /AR

e.g. The prices ([F?Fﬁ) of a rubber and a ruler are $2 and $3 respectively (F‘I FI#y) . If
Andy use totally (E+) $46 to buy some rubbers and rulers for his students. The total
number of rubber and rulers is 20. Find the number of rubbers and rulers.

(B~ AR RO fIERRLS2 AUIS3. JIHN Andy #]757$46 J JERT- L4 AR, el
£, 20 [, R BHIE EEEEL)

Sol:
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Skill 2: Length/Area of Rectangle

5 2 RYFRA R

e.g. The area (F21#) of the rectangle is 60 cm?. The width (§% ) and the length (K 3)
of a rectangle are x cm and y cm respectively (F‘I E I#9). The length is 1 cm longer than
(==3@) half of its width (FE% pu— ). Find the length and width of the rectangle.

(— =HFYEHEL 60 cm?, f@r%ﬁ'éj@ﬂ_x cm, RAELycm. RAFEEHIY- £ R 1om,
TR AR )

Sol:

Skill 3: Double-digit number $:% 3: & g

e.g. A two-digit (£5) student number is increased (}g7V[+") by 18 when its digits are
reverved (Elrfj’gaj‘r%‘) If the sum of the squares of the digits (B¢ 7~ + 1 #I) is 130, find
the original student number (EU28 % 87 ).

(Hi~ (W 398 B OB ST, SETRHTY 18, JIUGEte 5 VARL 130, SR
L GE)

Sol:
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