GCE Mathematics:
Algebra and Functions
Paper C2 and C3

Do you know how to
Imagine functions as a

relationship between boys
and girls?
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Functions: Paper C2

1. Relationship between Dividend, Divisor, Quotient and Remainder.

Andy wants to point out that

f(x) = (x-a)/(ax-b) x Q(x) + R(x)
Dividend = Divisor X Quotient + Remainder
e.g. (xX*+3)+(x-1), (xX*+3)=(x-D(x+D)+4 [Long Division]

e.g. (2x*+3)+=(2x-1), (2x2+3):(2x—1)(x+%)+% [Long Division]

2.  Remainder Theorem: Find Remainder of f(x).

Remainder Theorem
When a polynomial f(x) is divided by x—a, the remainder is equal to f(a).

When a polynomial f(x) is divided by mx—n, the remainder is equal to f(ﬂj.
m

Andy wants to point out that

1. Remainder Theorem = Find Remainder

2. Divided by x-a, put x = a in f(x) Easy to Remember: (x-a=0, x=a)

3. Divided by mx-n, put x =n/min f(x) Easy to Remember: (mx-n=0, x=n/m)

3. Factor Theorem: Find Factor of f(x)

Factor Theorem
f(x) isapolynomialand f(a)=0 < x-—a isa factor of the polynomial f(x).

n

f(x) isa polynomial and f(
m

) =0 < mx-n isafactor of the polynomial f(x).

Andy wants to point out that

1. Factor Theorem = Find Factor (linear factor) = By Guessing Only !!!

2. Meaning of a Factor: The remainder after division equals zero.

3. Factor Theorem is a special case of Remainder Theorem. i.e. the remainder = zero !!!

4. To Solve polynomial equations with degree = 3

Q: How to solve polynomial equations with degree = 3
A: Factor Theorem + Long Division + Factorization of quadratic polynomials.
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Functions: Paper C3

1. Simplification of the following fractions:

1 ax+b x*+1
ax+b ' p+ax+r’ x*-1

2. Definition of a function: y=f(x) / y=f:x—...

i. VxeD, dyeRstf(X)=y
(For all x belonging to the Domain, there exists a y belonging to the Range such that
f(x)=y)

i X =x,= f(x)="1(x,)
(Same x => Same y)

iii. Domain: x-restrictions / Range: y-restrictions

Andy wants to point out that

1. Definition of Function => Imagine the relationship between boys and girls.
=> x: Boys, y: Girls

I. VxeD, dyeRst. f(X)=y

(i.e. Every boy (x) have to chase after girls (y) ! #r&515(x) ﬁﬂEl}f_}j} (y) )

i X =x= f(x)="1(x,)
(i.e. One boy(x) can chase after one girl(y) only! — HFI&(x) BRI B &(y) 1)

3. How to check whether it is a function?

Q: How to check whether is is a function.
A: If one x is mapped to 2 values of y, then it is not a function

Andy wants to point out that

1. Easy to Remember: Vertical Line Test on the graph.

AN AN

. \\‘ /'=z(x1
9 \I\ > | ]\/ - ’éul
e.g.1 e.g.2 e.g.3

- 2 intersection points. -+ 1 intersection point. -+ 1 intersection point.
- f(x) is NOT a function. | .. f(x) isa function. - f(x) isafunction.

y=h(x)
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4. One-to-One mapping and Many-to-one mapping

Q: What is one-to-one mapping from domain to range?
A:Samey = Same X

Q: What is many-to-one mapping from domain to range?
A: Samey = More than one X

Andy wants to point out that

1. Easy to Remember: Horizontal Line Test on the graph.

v

N N
y=f(x) /:g[x] A{x]

b \ / N X

N "
e.g.?2

0

e.g.1 e.g.3

f(x) is not a function.
(even V.L.T. can’t be passed !!!)
. We can ignore it.

- 2 intersection points
- f(x) isamany-to-one
mapping

- 1 intersection point.
- f(x) isaone-to-one
function.

5. Composite Functions

Q: What is composite functions fg(x) ?
A: fg(x) means “Do g firstthen f ”

6. Inverse function f*

Q: What is inverse functions f?
A: Reserve the relationship of x and y.

Andy wants to point out that

1. Easy to Remember: Change of subject (i.e. x in terms of y)
2. Domainof f =Rangeof f~*

3. Range of f~ =Domainof f

4, fFr(x)=ff(x)=x

5. Pay attention to find the Domain and Range of f(x).

1 1 y=(x-1% xeR
f(x)=—, R,x#1 ==, R,x#0
(x) 1y XeR,X# y 2 XeR,X# L f(eR (X020

= f(x)eR = f(x)eR
6. Standard procedures for solving functions questions:
a. Find the range of a given f (x) with domain.

b. Find the inverse function f™(x) with domain and Range specified.
c. Sketch the function. (refer to point 7)
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7. Symmetric Properties between f(x) and f"(x) aboutthe y=x

Q: What is the relationship between f(x) and f *(x) on the graph?
A: They are symmetrical about y = x.

Andy wants to point out that

1. Easy to Remember: f(x) and f(x) are symmetrical about y=X.

¥ ¥
AT y=lixp P AN = i

oy v

# -
- y=1"1x} ol

eg. 1 e.g.2 eg.3
y = x: Dotted straight line | y = x: Dotted straight line | y = x: Dotted straight line
f (x) : curve black in-color | f(x): curve black in-color | f(x): curve black in-color
f () : curve red-in-color | f*(x): curve red-in-color | f~*(x): curve red-in-color

8. The meaning of modulus.

Q: What is the meaning of modulus?
A: Modulus means “make every thing positive”.
a if a>0

Strictly Speaking: |a|={ 2 if 220
—aif a<

eg.l [7]=7

eg.2 |-7|=-(-7)=7

Andy wants to point out that
1. Easy to Remember: |a|=a ifais positive, [a|=—a if ais negative.

(4P a RLT-Br= 198 > B a RLETEr= FH FIBETE - )
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9. The modulus functions y=|ax+b|, |f(x)| and f (x|

Q: What is the meaning of modulus function y = |ax + b| ?

Al y= |ax + b| means “make all y-coordinates on the straight line become positive”

Andy wants to point out that

1. Easy to Remember: Change all “~y” to “+y”.
CEHE] “y” 1B “+y)

y=axth
g

5 >
eg.1

y =ax+Db: black in-color

i

y= |ax + b| - red-in-color

N

e.g.?2

y =ax+Db: black in-color

y= |ax + b| - red-in-color

e.g.3

y =ax+Db: black in-color

y= |ax + b| - red-in-color

Q: What is the meaning of modulus function |f (x)| ?

A: |f (x)| means “make all y-coordinates on the curve/straight line become positive”

Andy wants to point out that

1. Easy to Remember: Reflect all “~y” side about x-axis and then delete all “-y” side
R M A o S VAP I i W W)

y=axth
g

5 >
e.g.1

y =ax+b : black in-color

i

y =|ax +b| : red-in-color

AN
N/
BLY 2
yelix)

e.g. 2

y = f(x) : black in-color

y =|f(x)|: red-in-color

¥

y=lixh

o
1“ I

x

e.g.3
y = f(x) : black in-color

y =|f(x)|: red-in-color
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Q: What is the meaning of modulus function y = f (x) ?

A y=f (|x|) means “make all y-coordinates of negative x-coordinates become the

y-coordinates of corresponding positive x-coordinates”

Andy wants to point out that

1. Easy to Remember: Delete all “~x’" side and then reflect all “+x’" side about y-axis.
S M i W il s

N ~ A
o (1]
y=iisl) =it -
\/ R LILY] /!““'J o
/ a1 Py T g
/ ] r L Y 4 | i
eg.1 eg.2 e.g.3
y = f(x) : black in-color y = f(x) : black in-color y = f(x) : black in-color
y = f(|)) : red-in-color y = f(|x)) : red-in-color y = f(|x]) : red-in-color

Algebra and Functions - GCE Mathematics 7

www25.brinkster.com/andy325 All Rights Reserved © % Sir 353’
Prepared By Andy Lai



10. Transformation of functionsy = +Ce f(raxtb)td.

+d < F/#2g Shift upwards / downwards
th < =/ #5fh shift to left / right
O<+ax<l, +a>1l<e }‘j;‘%/?}&’ﬂ scaling
-a s ‘:‘F[’@Eﬁl reflect about y-axis

+c>1, O<+c<l e }T_I?fﬂgjl’g.'t’ﬁ?] scaling

—C < FrREl reflect about x-axis

y==xce f(tax*hb)+d

f(x) =sinx

f(x)=sinx+1 r# T

2
) =smx+ I

f(x)=sinx—-1*# |

P—

a7

0 180 30

fo) =siox - 1

i NP

f(x)=-sinx F~m T
2

£x) = siox ) =-sx

1

St oy oY

2

f(X)=sin(x+1) %% «
1
I

f(x) =sin(x-1) % —

2
fix)=siox £} = sinfr-1)
!

m1
|

A mwm
-1

fry=sifrsl)  f0)=sax
B

il 1 il

-1

-2

F(x) =sin(-x) &£ o8
(_

2

)= s fir) = sin-x)

N A

1

f (X) =sin2x P} e

2
M)=smx  fir)=sipdy

/

AVANY 4

-2

f(x) :sin%x#j;‘%e

t2
K} = st i}

0 ]

fie) =t

f(x) =2sin x}:vﬁgﬂ

2
Hr) = Jinx

’ /

0 f=siax /0

L
f(x)= 2sm x’E&ﬂT

rd
Nk = sanr

1 [
K} = Sraar

Andy wants to point out that

1. You have to know how to do more than one transformation for a given f(x).

2. For Trigo. Functions, e.g. 4cos(—x) < know to sketch the original f(x) too.
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The End.
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