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Expand the following expression.

(x 3y (x 1)
x2 2 x3 xx 32
x2 6 x 9
¥ 2px (x p? p?
Complete the square equation below.
y X2 6x y X2 2x
1=2
(x 3)% 32
(x 3)% 9
y X2 4x 3 y x> 6x 5
1=2
(x 2 2% 3
x 2? 1
y alx p? q- (b . a)

Find the coordinate of the vertex of the following quadratic function.

y x2 1 k o 1 y x° 4
(0.1)
y ( 2f 1 y (3 4

y
Find the maximum and minimum values of the following expression
Yy X2 1 Yy X2 4
X y
(0,1),\./
vartex
maximum value
3 (x 0)
minimum value
Yy X2 2 Yy X2 1
X y
(0,2), /"
vartex
2 x 0 )
maximum value
minimum value
y (x 2?7 1 y (x 3?7 4
X y
(2, 1)\
vartex
maximum value
1 (x 2 )
minimum value

maximum value

x> 4 ( 2 X 1)
(0.4)
y (2)2 4 0
y 1> 4 3
4 (x 0), 0(x 2)

y x> 6 ( 1 X 2)

y x* 4x 3 ( 1 X 2)
y x> 4x 3 (x 2 )2 1

X y
(2, 1)
x 1 y (1) 4x( 1) 3 o0
X 2 y 2% 4x2 3 15
15 (x 2), 0 (x 1)

maximum value minimum value

y x* 6x 5 (0 x 2)
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(a b)2 a“ 2ab b
Expand the following expression.
(x 5 (x 4y
x2 2 x5 xx 52
x2 10 x 25
¥ 2px (x p? p?
Complete the square equation below.
y x? 10 x y x?2  8x
1=2
(x 5)% 52
(x 5)2 25
y X2 6x T y x> 2x 4
1=2
(x 3?7 3 7
(x 3)* 2
y alx p? q- (P . a)
Find the coordinate of the vertex of the following quadratic function.
y x2 4 (x 0P a y x2 1
(o, 4)
y (x 3?2 2 y (x 1?2 3
(3. 2)
y
Find the maximum and minimum values of the following expression.
Yy X2 1 Yy X2 4
X y
(0.,1)\/
vartex
maximum value
3 (x 0)
minimum value
Yy X2 2 Yy X2 1
X y
0,2),/\
vartex
2 X O)
maximum value
minimum value
y (x 2?7 1 y (x 3?7 4
X y
2, 1)\
vartex
maximum value
1 (x 2)
minimum value

y x> 4 ( 2 X 1)
X y
(0, 4)
X 2 y (2?2 40
x 1 y (1% a4 3
0(x 2), 3(x 1)
maximum value minimum value
y x* 1 (1 X 2)
y x* 2x 3 ( 3 X 1)
y x* 2x 3 (x 1 )2 2
X y
(1.2)
x 3 y (3% 2x( 3) 3 6
x 1 y 12 2x1 3 6
6 (x 31), 2 (x 1)
maximum value minimum value
y x* 4x 5 (O X 3)




(a b)2 a® 2ab b? 5
Expand the following expression. Find the maximum and minimum values of the following expression.
y 2x° 4 ( 2 X 1)
(x 3y (x 2 (g y )
, 4
x2 2 x3xx 32 2
2 6x 9 X 2 y 2( 2% 4 4
x 1 y 2 (1) 4 2
¥ 2px (x p? p? _ 4(X 2), 4XO)
Complete the square equation below. maximum value minimum value
y x* 3 ( 1 X 2)
y x?  8x y X2 2x
1=2
(x 4)2 42
(x 4)° 64
y x> 4x 3 y x* 6x 5
1=2
(x 2)* 22 3
(x 3?2 1
y alx p? q- (P . a)
Find the coordinate of the vertex of the following quadratic function.
y x> 9 [ of o9 y x4
0, 9
( ) y x* 2x 3 ( 1 X 1)
x 2P? 1 x 32 1
y (2 y (x 3 y 2 2x 3 (x 12 2
(2, 1) Xy
(1.2)
y 2
Find the maximum and minimum values of the following expression. X 1 y ( 1) 2x( 1) 3 6
x 1 y 12 2x1 3 2
> > 6 (X 1 ) 2 (x 1 )
Yy X 1 Yy X 4 maximum value minimum value
Xy 5
(0,1),\/ y X 6x 8 (1 X 4)
vartex
maximum value
1 (x O)
minimum value
y X2 4 y X2 9
Xy
0,4),/\
vartex
4 (X O)
maximum value
minimum value
y (x 3?7 1 y (x 2?2 3
Xy
(3.1).\/
vartex
maximum value
1 (x 3)
minimum value
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Expand the following expression.

2

a 2ab b2

(x 4y (x 1)
x2 2 x4 xx 42
x2 8 x 16
¥ 2px (x p? p?
Complete the square equation below.
y X2  8x y X2 4x
1=2
(x 4)2 42
(x 4)* 64
y x* 2x 4 y ¥ 4x 5
1=2
(x 1)* 12 4
x 1) 3
y alx p? q- (b . a)

Find the coordinate of the vertex of the following quadratic function.

y x2 9 ( op y X 4
(0. 9)
y (x 2?7 1 y (x 3?2 1

Find the maximum and minimum values of the following expression.

Yy x> 4
X oy
(0,4

vartex

maximum value

4

minimum value

).\

(x o)

y  (x

maximum value

1

minimum value

y (x

vartex
maximum value

minimum value

y x2 4 (1 3)
X y
(0, 4)
x 1 y 12 4 3
x 3 y 3% 4 5
5 (x 3), 4 (x 1)
maximum value minimum value
y x* 1 (2 4)
y x2 4x 4 (1 3)
y x* 4x 4 (x 2 )2
X y
(2.,0)
x 1 y (1 2)% 1
x 3 y (3 2)% 1
1(x 1,3), 0(x 2)
maximum value minimum value
y x* 6x 10 (1 X 5)
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(a b)2 a® 2ab b? 5
Expand the following expression. Find the maximum and minimum values of the following expression.
y x> 4 (1 X 3)
x 1) x 2)? x oy
() (2 )
x2 2 x1xx 12 2
X 1 y 1 4 3
x2 2x 1 )
X 3 y 3 4 5
2 2px (x p? p? 5(X 3), 3 (x 1)
maximum value minimum value
Complete the square equation below.
y x* 1 ( 2 X 1)
y X2 6x y x?2  8x
1=2
(x 3)% 32
(x 3)% 9
y x> 2x 3 y x> 4x 6
1=2
(x 1)* 1* 3
x 1?2 2
y alx p? q- (P . a)
Find the coordinate of the vertex of the following quadratic function.
y x2 1 k o 1 y x4
(0,1) y x> 4x 3 (1 X 3)
y (x 1)2 1 y(x 6)2 9 y x24x3(x 2)2 1
X y
(1, 1) (2. 1)
2
y x 1 y (1% ax( 1) 3 8
Find the maximum and minimum values of the following expression. X 3 y 32 4%x3 3 0
8 (x 1 ) 1 (x 2 )
maximum value minimum value
Yy X2 Yy x> 1
x oy y x* 2x 4 (0 x 1)
0, 4)\/
vartex
maximum value
4 (x 0 )
minimum value
Yy X2 4 Yy X2 1
X y
C 4 )N
vartex
4 (x O)
maximum value
minimum value
y (x 3?2 1 y (x 1?2 4
X y
3,1),/\
vartex
1 X 3 )
maximum value
minimum value




Find the value from the graph of the following linear function.

,,,,,,,,,,,

Domain

0 2 ) (x )
Minimum value
2 4 X
Domain
0 3 y
Range
ya
2 !
R R b ,;‘, 1 Y
3.
[,
0
2
Maximum value
2
Minimum value
3 3 X
Domain
2 2 y
Range
2

Find the value from the graph of the following quadratic function.

Maximum value

1

Minimum value

Range
Vertex
y
Equation
\ ‘
,‘L,,,,: ,,,,,,,,,
B ‘
3 '
S W
L
v
,,,,\,,: ,,,,,,,,,
v
"
e /
‘\
O
4 (x 1 )
Maximum value
0 (x 1 )
Minimum value
1 x 1
Domain
0 vy 4
Range
1,0 )
Vertex

Maximum value

Minimum value

y

Range

1 (x 2 )
Minimum value
1 x 2
Domain
1 vy 3
Range
(o ,3)
Vertex
x° 3

Equation
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Find the value from the graph of the following linear function.

2 (x 3 ) (x )
Maximum value
1k 2) k) 5 1) x )
Minimum value Maximum value
) 2 x 3 X 1 (x 1 ) (x )
Domain Minimum value
1 x 2 X
Domain
1 Yy 5 y
Range
Vertex
Equation
2 (x 3) (x ) N
Maximum value “
Minimumva?ue (X 3 ) (X ) \\
3 x 3 X AN
Domain ‘ \ ‘
0 Yy 2 y
Range 4 (X 1 ) (x )
Maximum value
2 o 1 (X 0 ) ()( )
Find the value from the graph of the following quadratic function. Minimum value
_ 0 x 1 X
Domain
1 Yy 4 y
Range
Vertex ( 1.0 ) ( ! )

Maximum value

L ko2 ) ko)

Minimum value

Maximum value

0 (x 2 ) (x )

Minimum value

1 x 2 X
Domain
Maximum va2Iue X 3 ) (X ) Range 0 y 4 y
Minimum value Vertex ( 0o, 4 ) ( ) )
2
X~ 4 y

Domain

Equation




Find the value from the graph of the following linear function.

3 2
Maximum value X ) (X ) 4 X 1 ) (X )
1 (X 2 ) (X ) Maximum value
Minimum value 1 (X 0 ) (X )
2 x 2 X Minimum value
Domain 1 X 0 X
1 vy 3 y Domain
Range
1 y 4 y
Range
Vertex ( Lo 0 ) ( ’ )

Maximum value

0 (x 3 ) (x )

Minimum value

0 x 3 X
Domain
0 vy 2 y
Range
2
. . . . 1 (x 1) (x )
Find the value from the graph of the following quadratic function. Minimum value
2 x 1 X
Domain
N7 S L YA
S E SREl ST TR SURE TERE S 1 y 3 y
‘ ; Range
AU (1. 1) ()
! 2 Vertex
‘ - 2
el
| y (x 1) 1 y
\OlL 777777 X Equation

Maximum value

Minimum value

Domain

_ 1 x 2 X
Domain
Maximum value Range 1y 3 y
2 1
Minimum value (X ) (X ) Vertex ( 0o .3 ) ( ) )
2 y y 2 3 y
Range

Equation




Indicate the part corresponding to the domain with a solid line,

and find the following values.

y x> 6x 8
(1 x 4)
YA i
,,,,,,,,,, S N
-1 ‘v\ ————————— ,', !
T a4 6 )
,-- aximum value
3 0 ) ( ) Minimumvall}e (X 2 ) (X )
Maximum value X X Domain 1 x 3 X
Minimumvall}e (X 2 ) (X ) Range 1 y 3 y
Range ! y > y Vertex ( 2 ! ) ( ’ )
2)? 1
Vertex ( 2. 1 ) ( ’ ) Eque%':ion (X ) Y
y x> 4x
(0 X 1)
,,,,,, 0 R S
R N
of, 1 "
,,,,,,,,,,,,,, N
o NS 4 (x 1 ) (x )
R R R "" Maximum value
4 X 1 ) (X ) Minimumvaloue (X ! ) (X )
Maximum value 1 x 3 X
Domain
Minimumvailue (X 0 ) (X ) 0 y 4 y
Range
Range 1 y 4 y Vertex ( 1,0 ) ( ) )
(1,0) ( C)
Vertex
y ¥ 2x 1
(3 x 0)
Ll b7
o
oo X
.; ”””” ‘!\ Maximumva]I-ue X 0 ) (X )
‘ - 3 (x  2) (x )
(X ) Minimum value
2 x 1 X
1 X 3 ) (X ) Domain
Minimum value 3 y 1 y
Range
Range ! y 3 y Vertex ( 0,1 ) ( ) )
(1 .3) ( ) y X1 y
Vertex Equation
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Find the value of the constant ¢ that scatisfies the following conditions. Find the value of the constant ¢ that sgtisfies the following conditions.
y x2 2X c(O X 3) 4 y X2 6X c( 1 x 2) 2
X2 2x ¢ (x 1)2 c 1 y X2 6 X ¢ (x 3)2 c 9
(1, ¢ 1) (3, ¢ 9)
0 y ¢ X 1 y ¢ 7
3 y ¢ 3 X 2 y ¢ 8
x 3 X 2
3 4 c 1 c 8 2 c 6
y x2 4x c(l X 4) 5 y X2 4x c(O X 3) 1
y x2 4x c(l X 2) 8 y X2 4X c( 3 X 1) 0
x2 4x ¢ (x 2)2 c 4 y x2 4 x ¢ (x 2)2 c 4
(2, ¢ 4) ((2.¢c 4)
1 y ¢ 5 X 3 y ¢ 3
2 y ¢ 12 X 1 y ¢ 5
x 1 x 1
5 8 c 3 c 5 0 c 5
y x2 2x ¢ ( 1 x 1 ) 5 y X2 2x ¢ ( 1 x 2 ) 5
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® 5 a 1

X a 1
y a? 1
X 1
y 1
@dHa 1
X a 1
y a? 1
X a




x2 2ax a2

y

2ax

2 ax (x

X2

(a,a?)

2ax0 0

02

2 ax?2 4 a

22

0

Q) a

a

(20

2

a

@3) 1

2

(4) a




200 m
S

A rectangular piece of land was enclosed with 200 meters of rope.
Find the maximum value of area S.

Xm X
(100 x)m 100
0, 100 x O 0 x 100
x(lOO x)
x2 100 x
(x2 100 x)

400 m
S

A rectangular piece of land was enclosed with 400 meters of rope.
Find the maximum value of area S..

S 2500 m?2
50 m
100 m
50 m Xm
(50 x)m 50 x
(50 x)m 50 x

50 x 50
s (50 x)(50 x)
502 x2
2500 X2
S 2500 m?2
50 m
Xm X
(100 x)m 100 x

10 20 30 40 50 60 70

90 80 70 60 50 40 30

900 | 1600 | 2100 |2400| 2500 | 2400 | 2100

S 2500 m?2
50 m
40 m, 60 m 2400 m?2

50 (m)

80 m
S

A rectangular piece of land was enclosed with 80 meters of rope.
Find the maximum value of area S..

(40 60 ) =2




60 m 80 m
A U-shaped rope is stretched from the wall to make a flowerbed.
Find the maximum area of the flower bed
when the length of the rope is 60 m.
X m E $ }%&_ X
(60 2 x)m ,
2
0 x 30 00 2 x
s x(60 2 x)
2 x2 60 x
2 (x2 30 x)
2 {(x 15)% 152}
2 (x 15)2 2 x152
2 (x 15 )% 450
15 m 450 m?
2 xm & &4
(30 x)m :
2x
0 x 30
s 2x(30 x)
100 m
2 x2 60 x
2 (x2 30 x)
2 {(x 15)% 152}
2 (x 15 )2 2 x15?
2 (x 15 )% 450
30 m 450 m?
(60 2 x)m
60 2x
5 10 15 20 25
50 40 30 20 10
250 400 450 400 250
15 m
S 450 m?




60 m

X y m

y 5x2 60X

The bullet was launched straight up at 40 m per second.
Lety 5x2 60X be the height of the ball after x seconds.
Find the maximum bullet height.

y 5x2  60x
5(x2 12x)
s5{(x 6) &2}
5(x 6) 5x6
5(x 6) 180
180 m
Om
y 5x2 60x O
5x(x 12) 0
X 0 12 Om
2
0 12
X 5 6
6 5x62 60x6 180 (m)
X 0 1 2 3 4
ym| 0 | 55 | 100 | 135 | 160
X 5 6 7 8 9
ym 175 180 175 160 135
6 180 m
y 5x2  60x
y' 5x2x 60x1 (xn) nxxn 1
y' 0 X 6
10x 60 0 X 6
X 0 6 12
y' 0
y 0 » | 180 | 0

6 180 m

100 m
X y m
y 5x2 100 x
200 m
X y m
y 5x2 200 x







40 m
Xxm 0 X 20
40 2Xm
x (40 2x) 2x2  40x
2(x2  20) 2{(x 10)2 100}
2(x 10 200
10 m 200 m?
X J X
80 m 80 2x
40m X
5 x2 40x(m)
5x2 40 x 5(x2 8x)
5{(x 4)> 16} 5(x 4)2} 80
80 m
80 m X
5x2 80 x (m)

y X 9 X gy;\
ABCD A 5
BC X
B T o™
BC 370 3x
ocC X BC AD 2 X
CD AB X2 9
ABCD AB+BC+CD+DA
(¢ 9 2x ( x 9 2x
2x%2  4x 18
2(x* 2x) 18
2{(x 1) 1} 18
2(x 1P 20
X 1 BC 2
20
y 05x 2 X yA
2
ABCD A/ I\D
BC X
'280| 2%
BC




1 8 cm ABCD EFGH
EFGH y cm?2
D G C
AE X
BE AH 8 X H
0 x 8 AN i
A E B
EH? AE2 AH? x* (8 «x)?
EFGH y
y EH? 2 (8 x)2
2x> 16x 64
2(x* 8x) 64
2{(x 4)* 42} 664
2(x 4)? 32
X 4cm 32 cm2
1 6 cm ABCD EFGH
EFGH y cm?2

40m
1 40 m X
20
20 m
Xm (20 x)m
0 x 20
x(20 x)
x(20 x) x> 20x
(x2 20x)
{(x 10)> 100}
(x 10)> 100
X 10m 100 m?
20 m







y cm?2

1 10 cm ABCD EFGH
, ABCD EFGH
y cm2
D G C
AE X
H
BE AH 10 «x
F
10-X
0 x 10 X 15-x
A E B
EH? AE2 AH? x> (10 x)2
y
y a2 e 102 {x¥ (10 x)?}
2x*  20x
2(x2 10x)
2{(x 5)* 52}
2(x 5) 50
X 5cm 50 cm?
1 8 cm ABCD EFGH
ABCD EFGH

20 cm AB P AP, BP
1 2 y cm2
2
[(x]20 x
0 X 20, O 20 20 AP B
0 x 20
y X ( 20 X )2
2x2  40x 400
2(x*> 20x) 400
2{(x 10)> 10*} 400
2(x 10)®> 200
x 10cm 100 cm?
10 cm AB AP, BP
1 2 y cm2




