
















interest

interesting .

die out

set out

That’s too bad. .

sadly

take care of(= look after, care for)

to break the ice(= to make a situation more relaxed)

the rest

I hope (that) ~

to face the music(= to accept the results of an action)

which

skin dive

be able to(= can)

colorful

marine biologist

class

swim under water skin diving

marine biologist

Don’t take it so hard. / Cheer up. / You’ll do better next

time. / Never mind. / Look on the bright side.

used to

be used to

Are you kidding?

not all every always

both

not ~ either(= neither~)

be famous for

at least

B Tom .

on top of all that

about being a good son

be by

be in a good mood

B

no matter how

has taught for

least to

raised how

I will let him play with us. We are playing baseball for fun and it doesn’t

matter whether we win or lose. But it will mean very much to him to play

with us.

had better

don’t have to need not

Jane

can’t help ing ~

help A with B A B

as as possible as

as can .

it is said that~

slow down

Take it easy. (= Don’t take it so hard.)

A as well as B B A

take part in ~

trip over

Bill

Bill

as fast

as she

Megan



.

very

Finally (= At last, In the end)

Reducing stress

thing, body, one

.

special something something special

delicious nothing nothing delicious

a kind someone someone kind

special nothing nothing special

few little a

few a little few little

( )

as ~ as possible

keep in mind

junk food

Marathon awards ceremory

laurel crown

A

get in touch with ~

depend on ~

ones as

possible keep in

arrange your to do list in order of importance

with on Edvard Munch sepak

takraw

What can you teach?

suffer from~

as a result

hang up

to for of

seem(s) seemed to

It seems seemed that ~

take a rest

be full of

since

seem to It seems that

to not to

.

The same went for the other boys.

the (that)

seemed to be was

be

.

from result

It, that

hardly later will be

trained can be seen sleepy popular game heavy

Minsu

than

come true

take one’s place

be by

the in of

than any other

than all the other

than

what the show was about understand

go for

let, have, make

Hold on, please.

He’s on the line.

Can I leave a message?

May I take your message?

You’ve got the wrong number.

for centuries

remain in use

Mike 2700 kcal 3000 kcal

2500 kcal 2100 kcal

come took

taught given moving move

the Korean baseball team than any other

Mike Sujin



A .

so ~ that can

take up

be based on

too ~ to

Because

beside ~

try to

It takes to = It

takes for to

have been

right to the top

as tightly as you can

What makes you think so?

act in the same way

allow to

so, that enough to

too, to

didn’t play, couldn’t be bring good

luck if a girl sings while she is cooking in Tailand

That’s neat.

think, imagine, believe, suppose

run out of

be tired of

be under arrest

Tom

think who

.

cause A to A

faster and faster

neither A nor B A B

whether if

B .

whether ~ or not ~

when

because of due to~, owing to~

Neither, nor whether if blog

whether (s)econd

(l)eft

Do you carry sneakers?

a time .

the reason .

the mountain .

How

to where to

how to

where

where

.

retiring retired

knows is known

scored had scored

any other soccer players any other soccer player

Caruso Robinson Crusoe

when why where

How telling the truth, listening carefully

so, that where

takes care of animals a pet stylist



Have you heard about~?

take care of

.

.

consist of

Chandra

try on ~

go on ~

spend ~ on

not only A but also B A B B as well as A

be no different from

give it a try

be planning to~ ~

save

that, that

It is that

It that

be supposed to

performance anxiety

stressor

be responsible for ~

be famous for ~

have sprayed be used to to

attract

drawn in

It is was ~ that It is was that

(Magsaysay Award)

feel free to choose anything certain that

for

It was in this house that where they lived three years ago.

It was yesterday that when I bought this bike.

remain healthy a wounded person an insurance

company fall asleep

Chandra

Chandra

A

what

do

I’ll keep my fingers crossed.

That’s unbelievable.

Can you give me a hand?

be related to ~

major in ~

may

take a look at

try to

.

to in

used to

(w)aiter (w)aitress Name

Audrey Hepburn Place and year of birth Belgium in 1929 Work

and achievements helped many children in need around world / served

as a UNICEF Goodwill Ambassador / made others interested in helping

the poor

a country’s important city

give an image of someone or something

something that is not understood or known about

(c)apital (r)emind (m)ystery

broken repaired Chandra, villagers

on consumers’ behavior, the looks

of products

item Camera message Our cameras are so unflappable that you can

take a picture well.



both of my brothers

run out of

show off

don’t have to

every each

.

should have

depend on ~

keep on ing

tease

shouldn t have

apologize

to to be

make

What should we do, then?

complain

article

pointless

Sort the clothes first.

Can you do the laundry for me?

out off on

(h)air, (a)pologize

flashlight sandbag(s)

suitcase

the source of all evil

all work and no play

So

Neither Nor

horse

so

I disagree.(= I don’t think so. / I can’t agree with you. / I’m afraid I can’t

accept that.)

be planning to~

make an effort

be

that that to

.

That’s just what I want.

foundation for the home

the fruits of their work

but also

to become

does Tom is Tom

in case

on one’s way to

or

and

~

( )

have has been ing

It started to rain three days ago and is still

raining.

I hope it pours much more, I hope it stops soon,

If had have

Donna

buy, make

or and

Jan

are shown, is shown to Tom France, Mike Spain,

Kate Australia



'1å0 '2 å1 cm
75

-'2å5, - , (-'2)¤ , "( √-3)¤ , 3'2

(1, 2), (2, 1), (2, 4), (3, 6), (4, 2), (6, 3) ;6!;

'3
6

'2 ,

'5-1 1+'5 1-'5 2

25 —5 .

2 , 0 1 , .

0 0 .

-16 .

'4=2 —'2 .

(-6)¤ =36 —6 .

(-4)¤ =16 a=4 ,

'8 å1=9 b=-3 .

a+b=4+(-3)=1

( )=7_3=21(cm¤ )

x

x¤ =21 x='2 å1(cm)( x>0)

"3 √¤ +( √-3)Ω¤ ='9∂+ å9='1 å8
"2 √¤ _3¤ ="( √2_3 ≈) ¤Ω =6

'6'6=('6)¤ =6

æ;4*;='2

=4-7+6-3=0

x-2>0 "( √x-2 ç)¤ =x-2

x-4<0 "( √x-4 ç)¤ =-(x-4)

=(x-2)+(x-4)=2x-6

60=2¤ _15

æ;;§a º–;; a 15 .

n>0, 26-næ0 n…26 0<n…26

'2 ƒ6-n 26-n

26-n=1, 4, 9, 16, 25 n=25, 22, 17, 10, 1

n 1+10+17+22+25=75 .

5='2å5 24<25 '2å4<5

0.7='0 å.ß4 å9 0.7>0.49 '0 å.å7>0.7

'2<'3 <

4='1 å6 15<16 -'1 å5>-4

'3
6
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6

"( √-3)Ω¤ =3, -'2 å5=-5, (-'2)¤ =2

-'2 å5<- <(-'2)¤ <"( √-3)≈¤ <3'2 .'3
6

4<'x<5 '1 å6<'x<'2å5 16<x<25

A={ 17, 18, 19, 20, 21, 22, 23, 24 }

n(A)=8

"3 Ω¤ =3 ('3)¤ =3

(-'3)¤ =3 9 3 .

-"( √-3)Ω¤ =-3

'3 ∂0x='2 ƒ_3 ƒ_ƒ5_x '3∂0x
x x=2_3_5=30 .

;4!;=æ±;1±¡6; ;1¡6;<;5!; -;4!;>-æ;5!;

ABCD 2 ;2!;

;2!;_2¤ =2

CD” 2 CD”='2
. CD”=DP” P '2 .

3='9 3<'1 å0
2='4 '5>'4 -'5<-2

(2'3+1)-(2'3-1)=2>0  2'3+1>2'3-1

(5'2-1)-(5+'2)=4'2-6<0  5'2-1<5+'2

'4 å9=7, 3.14 0.2

;3;“;, '0 å.å9 '5+2

-'2 å5=-5 .

.

.

N,Z,Q,R

'3+2 3 '5<3<'3+2 .

'3+2≤A

A(-2-'2) B(-3+'2) C(1-'2)
D('2) E(2+'2)

-'3 '3 -1, 0, 1 3

(2'3-3)-(4-'3)=3'3-7<0

2'3-3<4-'3

a-b=(3'2+'3)-(4+'3)=3'2-4>0 a>b

b-c=(4+'3)-3'3=4-2'3>0  b>c

c-a=3'3-(3'2+'3)=2'3-3'2<0  c<a

c<b<a

-'2-1<0, -'2+1<0 ('5-1)-(3-'5)=2'5-4>0

'5-1>3-'5
'5-1 .

( ABCD )=(3_3)-4_{;2!;_2_1}=5

AB”=AD”='5
P 1+'5
Q 1-'5

(1+'5)+(1-'5)=2

I;Q= 0≤I;Q

0. H4=;9$;, æ;1 ª –6;=;4#; '1 å0, 2p, '1 å1

18=3¤ _2 ab=2n¤ .

n=1 , ab=2 (1, 2), (2, 1)

n=2 , ab=8 (2, 4), (4, 2)

n=3 , ab=18 (3, 6), (6, 3)

6_6=36( ) ,

6( ) .

( )=;3§6;=;6!;



6'1 å5 3'3 å0 -'7

10'1 å0
2'6 cm

12'5

2'1 å5
3

3'2+'6 3
2+4'3

1.293 1.418 0.5657 0.852

2'3_3'5=(2_3)'3∂_å5=6'1 å5

{- }_(-12'1 å0)='3_3'1 å0=3'3 å0

'2 å1÷(-'3)='2 å1_{- }=-æ;–; ™3¡;;=-'7

æ;5$;÷æ;—2£–5;=æ;5$;_æ;;– ™3 ∞;;=æ;5$;≠_;;–™3∞;;

=æ;; ™3± º;;= = 2'1å5
3

2'5
'3

1
'3

'3
4

2

500_2=1000 .

'1∂00 å0="1 ç0¤ ç_≈1 Ω0=10'1 å0

2'a_'1 å5_'3å5=2'aƒ_3 ƒ_5 ƒ_5 ∂_å7=10'aƒ_3 ∂_å7=30'7

'aƒ_3 ∂_ å7=3'7 a=3

= = = a=;2#;

= = b=;2!;

a+b=;2#;+;2!;=2

'5
2

5'5
10

5
2'5

3'3
2

9'3
6

9
2'3

9
'1 å2

= = =3'2+'1 å2=3'2+2'3

a=3, b=2 a+b=5

6'2+2'1å2
2

'2(6+2'6)
'2_'2

6+2'6
'2

( )= _'6_{- }=- =-124'1å8
'2

3
'2

4'3
3

'4 å5="3 ≈¤ ç_ Ω5=('3)¤ _'5=a¤ b

'1 å2="2≈¤ ç_Ω3=2'3  a=2

='3  a=3

'7 å2="2√¤ _ Ω√3¤ _ Ω2=6'2  a=2

= a=6

'2å0_'2=2'1 å0 a=10

'6
2

'3
'2

'9
'3

'8 å0="2 √¤ _2¤ ç_Ω5=4'5  a=4

'1 ß8å0="2 √¤ _√3¤ _ Ω5=6'5  b=5

'aåb='4 ∂_å5="2 ¤ç ç_Ω5=2'5

2'5÷'5=2'5_ =21
'5

2'3÷3'3_6'2=2'3_ _6'2=4'21
3'3

'0 ∂.0 ß0å5=æ1≠0 ∞0 º00= = = '2 ;2¡0; .'2
20

5'2
100

'5 å0
100

'8 åßå0å0="2 ¤√ _2 √¤ _5¤ ç_ Ω2=2_2_5_'2=20'2
k=20

( )=2'1 å8_{- }_'8

=6'2_{- }_2'2

=-2'2 å4=-4'6

1
'6

1
'6

'1 å8="2 ç_Ω3Ω¤='2_('3)¤ =ab¤
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6
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'0ß. ∂00 å5=æ1 ≠0 ∞0 º00= ?;10!0;_7.071=0.07071
'5 å0
100

( )= - +
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4
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3

'2 å4
8
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2
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2

( )= _2'2
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2
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6'3
3
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a=9, b=-2 a+b=7 .

4
2'2
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'5 å4-'6=3'6-'6=2'6
5'2-3'2+'2=3'2

( )=6'5+4'3-2'5+3'3=7'3+4'5
a=7, b=4 a-b=3 .

'3A-'5B='3('3+'5)-'5('3-'5)
=3+'1 å5-'1å5+5=8

( )=4'2-4'7-7'2-2'7=-3'2-6'7
a=-3, b=-6 a+b=-9 .

'3('2+'3)-'2('2-a'3)='6+3-2+a'6
=1+(1+a)'6

1+a=0 a=-1

( )=6-2'6+2-'6=8-3'6

æ±  ± ± ± ± æ±  ± ± ± ±

'7 ß0 å0='7 ∂_∂10 å0=10'7?26.46

'7 ß0 ß0å0='7 ∂0∂_ ∂10 å0=10'7 å0?83.67

'0 ß.å7=æ;1 ¶ –0 º0;= ?0.8367

'0 ∂.0 ß0 å7=æ;1 ≠0 ¶0 º00;= ?0.08367'7 å0
100

'7å0
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ab(a-b) 3(a-b) a-b

a+1

-3, 5 , a=3, b=-3

-9 x-1 (x-1)(x-4) -3

x¤ (x+1) 1, x, x¤ , x+1, x(x+1), x¤ (x+1) .

a¤ b-ab¤ =ab(a-b)

3a-3b=3(a-b)

a¤ b-ab¤ 3a-3b a-b .

5x¤ -7xy-6y¤ =(x-2y)(5x+3y)

(x-2y)+(5x+3y)=6x+y .

x¤ -4=(x+2)(x-2)

-2x¤ +4x=-2x(x-2)

2x¤ -3x-2=(2x+1)(x-2)

4x¤ -16x+16=4(x¤ -4x+4)=4(x-2) ¤

x¤ -x-6=(x+2)(x-3)

x+2=A

( )=A¤ -2A-8=(A-4)(A+2)

=(x+2-4)(x+2+2)=(x-2)(x+4)

a+b=2

( )={(x+y)+(x-y)}{(x+y)-(x-y)}

=2x_2y=4xy=4_(-3)_2=-24

x ¤-4x+4=(x-2)¤

4x¤ -25=(2x+5)(2x-5)

x¤ +3x+2=(x+1)(x+2)

2x¤ +5xy-7y¤ =(2x+7y)(x-y)

4a¤ -2_2a_7b+49b¤ =(2a-7b)¤

7b, 2 .

-x¤ y+xy=-xy(x-1)

-x¤ +y¤ =-(x-y)(x+y)

a¤ +4ab+4b¤ =(a+2b)¤

9x¤ -6x+1=(3x-1)¤

9x¤ +(3k-3)x+4

3k-3=—2_3_2=—12

3k-3=12 , 3k=15  k=5

3k-3=-12 , 3k=-9  k=-3

x¤ + +9y¤ =x¤ —2_x_3y+(—3y)¤ =(x—3y)¤

—6xy, —3y .

(2x-1)¤ -(x+2)¤ ={(2x-1)+(x+2)} {(2x-1)-(x+2)}

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

a=3, b=-3

ab=3_(-3)=-9

x¤ -5¤ =(x+5)(x-5)(m¤ )

(x+5) m

(x-5) m .

(3x-2)(x-1)-(2x+1)(x-1)-(x-1) x-1 .

x-1

( )=(x-1){(3x-2)-(2x+1)-1}=(x-1)(x-4)

(x-1)+(x-4)=2x-5

a=2, b=-5 a+b=-3

x‹ -x=x(x¤ -1)=x(x-1)(x+1)

4x¤ +mx+3=(2x+1)(ax+b)=2ax¤ +(2b+a)x+b

a=2, b=3, m=8

4x¤ +mx+3=4x¤ +8x+3=(2x+1)(2x+3)

ab-1-a+b=ab-a+b-1=a(b-1)+(b-1)=(a+1)(b-1)

a¤ +a-b-ab=a(a+1)-b(a+1)=(a-b)(a+1)

x='3-1 x+1='3
x¤ +2x+1=(x+1)¤ =('3)¤ =3

a+2>0, a-2<0

"a√¤ +4 √a+4+"a√¤ -4 √a+4="( √a+2 ç)¤ +"( √a-2 ç)¤
=a+2-(a-2)=4

x¤ -x+;4!;={x-;2!;} ¤

3x¤ -6xy+3y¤ =3(x¤ -2xy+y¤ )=3(x-y)¤

9x¤ +12x+4=(3x+2)¤

25x¤ +20xy+4y¤ =(5x+2y)¤

4x¤ -36=4(x¤ -9)=4(x+3)(x-3)

2a¤ b-4ab¤ =2ab(a-2b)

x¤ +3x+2=(x+1)(x+2)

'2 ∂.0 å1?1.418

'0 ∂.3 å2=æ;1£–0 ™0;= ?0.5657

'2 ∂.0 å1-'0∂.3 å2?1.418-0.5657=0.8523?0.852

'3 å2
10

'1 å2=2'3 '2 '1 å2 .

4-'3 a=2, b=2-'3 .

2a+b=2_2+(2-'3)=6-'3

. , m m<'a<m+1 'a
m, 'a-m .

= = =2-

?2- =2-0.707=1.2931.414
2

'2
2

4-'2
2

2'1-1
'2

'8-1
'2

6x+y

-6 63
6x¤ -5x+1 2x-1

(x+2)(3x+b)=3x¤ +(b+6)x+2b=ax¤ +5x-2

a=3, b+6=5 b=-1

ab=3_(-1)=-3

x+1 x¤ -4x+a

x¤ -4x+a=(x+1)(x-5)=x¤ -4x-5  a=-5

x+1 2x¤ +bx-3

2x¤ +bx-3=(x+1)(2x-3)=2x¤ -x-3  b=-1

a+b=-6

3x¤ +x-10=(x+2)(3x-5)

3x-5 .

x¤ +(n+1)x+25=(x—5)¤

n+1=—10

n+1=10 , n=9

n+1=-10 , n=-11

n 9+(-11)=-2



8 -2-'2 5'å2 cm

;4(;

8x+12 -12

( A )=(2x-3)(3x+2)+('7)¤
=6x¤ -9x+4x-6+7

=6x¤ -5x+1

( A )=( B )

6x¤ -5x+1=(3x-1)_( B )

6x¤ -5x+1=(3x-1)(2x-1)

( B )=2x-1

(x-5)(x-3)+16x=x¤ +8x+15=(x+3)(x+5)

a+b=8

x ¤ +Ax+48 48

(1, 48), (2, 24), (3, 16), (4, 12), (6, 8) .

A 49, 26, 19, 16, 14 .

A 49 , 14 49+14=63 .

x+2=A

( )=A¤ -4A+4=(A-2)¤

=(x+2-2)¤ =x¤

=(2'3 )¤ =12

(x-2)(x+9)=x¤ +7x-18 ,

x -18 .

(x+2)(x-5)=x¤ -3x-10 ,

x -3 .

x¤ -3x-18 .

x¤ -3x-18=(x+3)(x-6)

x+4=A

( )=A¤ -A-20=(A-5)(A+4)

=(x+4-5)(x+4+4)

=(x-1)(x+8)

(x-1)+(x+8)=2x+7 .

.

x+y= + =2'2

x-y= - =-2

x¤ -y¤ -2x+2y=(x+y)(x-y)-2(x-y)

=(x-y)(x+y-2)

=(-2)_(2'2-2)

=4-4'2

1
'2-1

1
'2+1

1
'2-1

1
'2+1

=

=2011

2011(2012+1)
(1007+1006)(1007-1006)

2011_2012+2011
1007¤ -1006¤

1 —1

-3 9

'1 å6=4 2

2¤ =4 (-2)¤ =4 —2

'2ƒ6-x 26-x 26

26-x=1, 4, 9, 16, 25  x=25, 22 ,17, 10, 1

a=25, b=1 a-b=24

AC”=AQ”='2 A (-3+'2)-'2=-3

ABCD 1

B -3+1=-2

BP”=BD”='2 P -2-'2

-'3, '3-2, '3-'5 '3+2, '3+'5
('3+2)-('3+'5)=2-'5<0 '3+2<'3+'5

, '3+2

'1 ß5å0="5 ç¤_Ω6=5'6  a=6

3'2="3 ç¤_Ω2='1å8 b=18

b-a=18-6=12

( )=15'2+4'2-8'2+'2=12'2
a=12

( )=2'3-2+4-3'3=2-'3

'6 ∂00 å0='6 ƒ0_1ß0 å0=10'6 å0?77.46

'2 å4="2 ≈¤ ç_ Ω6=2'6?2_2.449=4.898

'4<'6<'9 2<'6<3

5-'6=5-2. =2.

5-'6 a=2 , b=(5-'6)-2=3-'6
ab=2(3-'6)=6-2'6

-2a¤ -6ab=-2a(a+3b)

4x¤ -9=(2x+3)(2x-3)

x ¤ +4x-5=(x+5)(x-1)

2x¤ -7xy+6y¤ =(x-2y)(2x-3y)

x-2>0, x-3<0

( )="( √x-2 ≈) ¤Ω +"( √x-3 ≈) Ω¤
=(x-2)-(x-3)=1

x¤ +ax-15=(x-5)(x+b)

x ¤ +ax-15=x ¤ +(b-5)x-5b

, -15=-5b b=3

a=b-5=-2

3x ¤ +14x+8=(x+4)(3x+2)

3x+2

( )=2{(x+4)+(3x+2)}

=8x+12

a-2=A

( )=A¤ -3A-18=(A+3)(A-6)

=(a-2+3)(a-2-6)

=(a+1)(a-8)

x¤ -3x+A=x¤ -2_x_;2#;+A

A={;2#;}¤ =;4(;

x cm

2'3_'6_x=60, 2'1å8_x=60, 6'2x=60

x= = = =5'2(cm)10'2
2

10
'2

60
6'2

' ∂0. ß0 å9=0.3, 3-'4=3-2=1, -Æ;1˚@6%;=-;4%;

'3 ß. å6, 2p-1 2

( )={Æ;3!; }¤ +æ{;–3@;}—¤ -"5 Ω¤ +"1 ≈2 Ω¤ =;3!;+;3@;-5+12=8

( )=a¤ -(b¤ -2bc+c¤ )=a¤ -(b-c)¤

={ a+(b-c)}{ a-(b-c)}

=(a+b-c)(a-b+c)



-15 -24
x=-2 x=1

a=1, b=-2 -2

a ¤ -b ¤ -2b-1=a¤ -(b ¤ +2b+1)=a ¤ -(b+1)¤

=(a+b+1)(a-b-1)

=(2+1)(-3-1)=-12

2x¤ -6x-3=2x+4 2x¤ -8x-7=0

b=-8, c=-7 b+c=-15 .

x=-2 , 2_(-2)¤ +(-2)-1+0

x=-1 , 2_(-1)¤ +(-1)-1=0

x=0 , 2_0¤ +0-1+0

x=1 , 2_1¤ +1-1+0

x=-1 .

x=4 2x¤ +ax-12=0

2_4¤ +4a-12=0, 4a=-20

a=-5

-4ax¤ +10x=4x¤ +1

4(a+1)x¤ -10x+1=0

a+1+0  a+-1

(x-1)¤ =(4x+2)x-5

x¤ -2x+1=4x¤ +2x-5, 3x¤ +4x-6=0

b=4, c=-6 bc=-24 .

x=-3 , (-3)¤ +(-3)-6=0

x=-1 , (-1)¤ +(-1)-6+0

x=0 , 0¤ +0-6+0

x=1 , 1¤ +1-6+0

x=3 , 3¤ +3-6+0

{-3 } .

x||x|…2, x }={-2, -1, 0, 1, 2 }

x=-2 , (-2)¤ +(-2)-2=0

x=-1 , (-1)¤ +(-1)-2+0

x=0 , 0¤ +0-2+0

x=1 , 1¤ +1-2=0

x=2 , 2¤ +2-2+0

x=-2 x=1

x=-1

x=-1 ax¤ -2x-3=0

a_(-1)¤ -2_(-1)-3=0  a=1

x=-1 x¤ +bx-10=0

(-1)¤ +b_(-1)-10=0  b=-9

a+b=1+(-9)=-8

x¤ +2ax-4=0 x=-2

(-2)¤ +2a_(-2)-4=0  a=0

2x¤ +x-b=0 x=-2

2_(-2)¤ +(-2)-b=0  b=6

a+b=0+6=6

x¤ -x-1=0 m m¤ -m-1=0

3m¤ -3m-1=3(m¤ -m-1)+2

=3_0+2=2

'3-1 x¤ +ax+b=0

('3-1)¤ +a('3-1)+b=0

3-2'3+1+a'3-a+b=0

(4-a+b)+(a-2)'3=0

4-a+b=0, a-2=0

a=2, b=-2

x=-2 ax¤ +bx-8=0

a_(-2)¤ +b_(-2)-8=0, 4a-2b-8=0

2a-b-4=0 

x=4 ax¤ +bx-8=0

a_4¤ +b_4-8=0, 16a+4b-8=0

4a+b-2=0 

+ 6a-6=0, a=1

a=1 b=-2

ab=1_(-2)=-2

x=4 x¤ -ax-4a=0

4¤ -4a-4a=0, 8a=16  a=2

(4-2)¤ -4=0

(-2-2)¤ +0

2¤ +2_2+0

(-1)¤ +3_(-1)-4+0

2¤ +6_2+8+0

, ,

,

2_2¤ -5_2+2=0

-4 x=-4
x=2 12

-4 2,
-3 b=1, c=-6 -5

x¤ -x+a=(x-b)(x+1)=x¤ +(1-b)x-b

1-b=-1 b=2, a=-b a=-2

a-b=-2-2=-4

(x-2)¤ =5, x-2=—'5  x=2—'5
A=2, B=5 A-B=-3

{ x»x¤ +5x+6=0 }={ x»(x+3)(x+2)=0 }

={ x»x+3=0 }'{ x»x+2=0 }

2 x¤ -3x+;2#;=0

x¤ -3x+;4(;=-;2#;+;4(;, {x-;2#;} ¤ =;4#;

a=;2#;, b=;4#; a+b=;4^;+;4#;=;4(;

x¤ +7x+12=0, (x+3)(x+4)=0  x=-3 x=-4

x¤ -4x-21=0, (x-7)(x+3)=0  x=-3 x=7

x=-3 .

x¤ +mx-8=0 (x-4)(x+2)=0 m=-2

x¤ +2x-8=0, (x+4)(x-2)=0  x=-4 x=2

x¤ -5x+6=0, (x-2)(x-3)=0  x=2 x=3

6_6=36( ) ,

2 (1, 1) 1 ,

3 (1, 2), (2, 1) 2 .

;3£6;=;1¡2;



20 6
k<12 x¤ -9x+18=0

5 m AP”=2x, AQ”=20-2x

2 8

9x¤ +6x+1=0, (3x+1)¤ =0

x=-;3!;( )

x(x-5)=5(x-5) x¤ -10x+25=0

(x-5)¤ =0  x=5( )

3(x-3)¤ =a, (x-3)¤ =;3A; x=3—æ;3A;

b=3 , ;3A;=3 a=9

ab=9_3=27

2x-4=x¤ -6x+k

x¤ -8x+k+4=0

k+4={ } ¤ , k+4=16  k=12

x¤ 1 ( )={ } ¤

.

x
2

-8
2

(x-2)(x-4)=3 x¤ -6x+8=3

x¤ -6x=-5, x¤ -6x+9=-5+9

(x-3)¤ =4 a=-3, b=4

a+b=(-3)+4=1

x¤ +;2#;x+;1 ª6;=;2!;+;1 ª6;, {x+;4#;} ¤=;1!6&;

A=;1 ª6;, B=;4#;, C=;1!6&;

A+B-C=;1 ª6;+;4#;-;1!6&;=;4!;

x¤ +2ax-a+1=0 x=1

1+2a-a+1=0 a=-2

a=-2 x¤ +2ax-a+1=0

x¤ -4x+3=0, (x-1)(x-3)=0

x=1 x=3

a=-2, k=3

a¤ +2a=0 a(a+2)=0

a=0 a=-2

! a=0 , B { 2, 1, -4 }

A;B={ 0, 2 } .

@ a=-2 , B { 2, -1, 0 }

A;B={ 0, 2 } .

a -2 .

12 3x¤ -4x=6

3x¤ -4x-6=0

x= =
2—'2å2

3
-(-2)—"(√-2)√¤ -3 √_( ç- ≈6)

3

b¤ -4ac=36-4(k-3)>0

36-4k+12>0, -4k>-48  k<12

b¤ -4ac={-(k+2)}¤ -4_1_4=0

k¤ +4k+4-16=0, k¤ +4k-12=0

(k+6)(k-2)=0  k=-6 k=2

k>0 k=2 x¤ +ax+2=0

4+2a+2=0, 2a=-6 a=-3

x¤ -5x+6=0 a+b=5, ab=6

a+1, b+1

{ x-(a+1)}{ x-(b+1)}=0

x¤ -(a+b+2)x+(ab+a+b+1)=0

x¤ -7x+12=0

b=-7, c=12 b+c=5 .

x m

(20-x)(15-x)=150, x¤ -35x+150=0

(x-30)(x-5)=0  x=5 x=30

15 m x=5(m)

6{x+;2!;}{x-;3!;}=0, 6{x¤ +;6!;x-;6!;}=0

6x¤ +x-1=0  a=6, b=1

x¤ +bx-a=0 x¤ +x-6=0

-1 .

10 x¤ -5x+2=2x¤ -2x

x¤ +3x-2=0

x= =

A=-3, B=17 A+B=14 .

-3—'1 å7
2

-3—"3 √¤ -4 √_1√_( ç-≈2)
2_1

3(x+1)¤ =6 3x¤ +6x-3=0

a+b=-;3^;=-2, ab= =-1

+ = = =2
-2
-1

a+b
ab

1
b

1
a

-3
3

x=a+2, y=a¤ ax+y=24

a(a+2)+a¤ =24, a¤ +2a+a¤ =24

2a¤ +2a-24=0, 2(a¤ +a-12)=0

2(a+4)(a-3)=0

a=-4 a=3

4 a<0

a=-4

x(x-4)=8 x¤ -4x=8

x¤ -4x+4=8+4, (x-2)¤ =12

x-2=—2'3  x=2—2'3

3x¤ -6x-9=0 3

x¤ -2x-3=0, (x-3)(x+1)=0

x=-1 x=3

2 , -3 .

2, -3

x¤ +bx+c=0 (x-2)(x+3)=0 .

x¤ +x-6=0 b=1, c=-6

b+c=1+(-6)=-5

12 9x¤ -6x=10

9x¤ -6x-10=0

x= =
1—'1å1

3
-(-3)—"( √-3)√¤ -9 √_( √-10)

9

b¤ -4ac=(-2)¤ -4_3_k=4-12k

4-12k>0 , k<;3!; .

x¤ -2x-1=0 a+b=2, ab=-1

a ¤ +b ¤ =(a+b)¤ -2ab=2¤ -2_(-1)=6

x cm

p(x+2)¤ =3px¤ 2x¤ -4x-4=0

x¤ -2x-2=0  x=1—'3
x>0 (1+'3 ) cm .

x= =

A=13, B=6 A+B=19 .

5—'1 å3
6

-(-5)—"( √-5) √¤ -4 ç_√3_1
2_3



y=-(x+2)¤ -5 
y=-2(x-3)¤

5 a=-1, p=2 -2

-;4#;

y=;2#;x¤

y=2x+12 A(-3, 9), B(-3, -3),
C(3, -3), D(3, 9) 36

f(-1)=4_(-1)¤ -5_(-1)=4+5=9

f(2)=4_2¤ -5_2=16-10=6

f(-1)+f(2)=9+6=15

f(1)=a_1¤ -4_1-2=-3

a-6=-3  a=3

f(2)=-2_2¤ +2+4=-2  a=-2

f(-2)=-2_(-2)¤ -2+4=-6  b=-6

a+b=(-2)+(-6)=-8

y=x¤ (a, 4)

4=a¤ , a=—2  a=2 ( a>0)

y=x¤ (-1, b) b=1

a+b=2+1=3

y=-2x¤ (3, a) a=-2_3¤ =-18

, y=-2x¤ x y=2x¤

b=2  a+b=(-18)+2=-16

y=ax¤ x=1 y=a, x=3 y=9a

y 9a-a=8a a=1  y=x¤

x y=-x¤ .

, , x¤ ,

, , x¤ .

y=2x¤ x=-2, y=a a=2_(-2)¤ =8

y=2x¤ x=b, y=18

18=2b¤ , b¤ =9, b=—3 b=3 ( b>0)

A(-2, 8), B(3, 18)

y=2x+12 .

A, B x -3 A(-3, 9), B(-3, -3)

C, D x 3 C(3, -3), D(3, 9)

AB”=9-(-3)=12, BC”=3-(-3)=6

, 6, 12

2_(6+12)=36 .

a<0 1

B .

{ y|y…0 } .

y=x¤

y=4x  y=120x  y=px‹ y=6x

y=-3x¤ {;2!;, a}

a=-3_{;2!;}¤ =-;4#;

1 2 cm x AP”=QD”=2x

AP”=2x, AQ”=20-2x

APQ=;2!;_2x_(20-2x)=32

2x¤ -20x+32=0, x¤ -10x+16=0

(x-2)(x-8)=0  x=2 x=8

32 cm¤ 2 8

.

y=4x¤ -1 y -3

y=4x¤ -1-3

, y=4x¤ -4 .

y=-x¤ y a

y=-x¤ +a

y=-x¤ +a x=2, y=-8

-8=-4+a a=-4

(-2, 0) y=a(x+2)¤

, (0, -4)

-4=a(0+2) ¤ a=-1

y=-(x+2)¤

y=-x¤ x 2 , y 1

y=-(x-2)¤ +1

(4, k)

k=-(4-2)¤ +1  k=-3

a<0 , y q>0

.

y=5(x-2)¤ x -6

y=5(x-2+6)¤ =5(x+4)¤

y=2(x-p)¤ (0, 18)

18=2(0-p)¤ , p¤ =9  p=—3

p>0 p=3

y=2(x-3)¤ x

y=-2(x-3)¤

y=2x¤ x 1 , y -3

y=2(x-1)¤ -3

x=-1, y=a

a=2_(-1-1)¤ -3  a=5

(1, 2) .

y=2x¤ x 1 , y 2

.

y=-(x-2)¤ +4 x , y m,

n y=-(x-2-m)¤ +4+n

y=-(x+1) ¤ -2

-2-m=1 m=-3, 4+n=-2 n=-6

m+n=(-3)+(-6)=-9

(1, 6) p=1, q=6

(0, 4)

y=a(x-1)¤ +6 x=0, y=4

4=a+6  a=-2

a+p+q=(-2)+1+6=5

y=-3(x+2)¤ -4 ,

(-2, -4) .

x<-2 x , y .

x=0 .

(1, 0) .

x=1 , .

x y=-3(x-1)¤ .

y=3x¤ x 1 .



-6 4

A(1, 4), B(-1, 0), C(3, 0) 8

4 cm ,
11 4
-4, 4 -2k¤ +4k+10 12

y=a(x-p)¤ +q y=2x¤ ,

a=-2

, 2 p<0, q>0

y=-2(x+3)¤ +1 .

x=-1 y=a(x+1)¤ +b

(0, 1), (-3, -5)

1=a+b, -5=4a+b a=-2, b=3

y=-2(x+1)¤ +3=-2x¤ -4x+1

a>0, y

a, b , b>0 .

, y c<0 .

y=ax¤ +bx+c x=-1 a-b+c<0

y=ax¤ +bx+c

(0, -4), (-1, 0), (2, -6)

-4=c, 0=a-b+c, -6=4a+2b+c

a=1, b=-3, c=-4

y=x¤ -3x-4 .

y=-x¤ +2x+3=-(x-1) ¤+4  A(1, 4)

-x¤ +2x+3=0, -(x-3)(x+1)=0 B(-1, 0), C(3, 0)

( ABC )=;2!;_{(3-(-1)}_4=8

y=a(x-p)¤ (2, 0)

y=a(x-2)¤ p=2

y=a(x-2)¤ (0, -4)

-4=a(0-2)¤ , -4=4a  a=-1

a=-1, p=2 ap=-2

y=-2x¤ +4x+1=-2(x-1)¤ +3

p=1, q=3 p+q=4 .

y=x¤ +4x+5=(x+2)¤ +1

(-2, 1) .

y=x¤ x -2 , y 1

.

x (-2, 0), (3, 0)

y=a(x+2)(x-3) , (0, -6)

-6=a(0+2)(0-3) a=1  y=(x+2)(x-3)=x¤ -x-6

a=1, b=-1, c=-6

a+b+c=1+(-1)+(-6)=-6 .

y=x¤ -4x+7=(x-2)¤ +3 y=x¤ +1 x

2 , y 2 .

m=2, n=2 m+n=4 .

y=-x¤ +4x-1=-(x-2)¤ +3

x=2 , (2, 3) .

(-1, -2) , 3

y=3(x+1)¤ -2=3x¤ +6x+1 a=1

y=3x¤ -12x+13=3(x-2)¤ +1 (2, 1) .

y=-2x¤ +ax+b (2, 1)

y=-2(x-2)¤ +1=-2x¤ +8x-7

a=8, b=-7 a+b=1 .

y=-2x¤ +4x+3=-2(x-1)¤ +5

(1, 5) .

y=x¤ -2x+k=(x-1)¤ -1+k

A, B x=1 ,

AB”=6 A(-2, 0), B(4, 0) .

y=x¤ -2x+k x=-2, y=0

0=(-2)¤ -2_(-2)+k  k=-8

y=a(x+2)¤ +3 (1, -6)

-6=9a+3, 9a=-9  a=-1

y=-(x+2)¤ +3

x=0 , y=-4+3=-1

(1, 3) y=a(x-1)¤ +3

(0, 1) 1=a+3 a=-2

y=-2(x-1)¤ +3=-2x¤ +4x+1

a=-2, b=4, c=1 a+b+c=3

y=-;3!;x¤ -2x+1=-;3!;(x+3)¤ +4

x<-3 , x y .

y=2x¤ +16x+44=2(x+4)¤ +12

{ y|yæ12 }

y=x¤ +4x+5+a=(x+2)¤ +1+a

5 1+a=5  a=4

y=a(x+3)(x-1)=a(x¤ +2x-3)=a(x+1)¤ -4a

8 -4a=8  a=-2

y=-2(x+3)(x-1)=-2x¤ -4x+6

a=-2, b=-4, c=6

a+b+c=(-2)+(-4)+6=0 .

y=2(x-3)¤-4

. .

x=1, y=-12 (1, -12)

.

(-1, -1) -1=2-b+1, b=4

y=2x¤ +4x+1=2(x+1)¤ -1

x=-1 , -1 .

y=-2x¤ +5 M=5

y=x¤ -4x+10=(x-2)¤ +6 m=6

M+m=5+6=11

y=-x¤ +bx+c (-1, 0), (3, 0)

-b+c=1 , 3b+c=9

, b=2, c=3

y=-x¤ +2x+3=-(x-1)¤ +4

x=1 , 4 .

y=x¤ +4ax+a=(x+2a)¤ -4a¤ +a  m=-4a¤ +a

m=-4a¤ +a=-4{a-;8!;} ¤+;1¡6;

m ;1¡6; .

AP”=x, y BP”=8-x

y=x¤ +(8-x)¤ =2x¤ -16x+64=2(x-4)¤ +32

AP”=4 cm , 32 cm¤ .



[ -2, -;2!;, 4 ]

;;™2¡;; 4 m , 4

-9 2 , 60 m

y=-x¤ +10x+a=-(x-5)¤ +25+a

10 25+a=10  a=-15

x=3 , -2 y=a(x-3)¤ -2

, (1, 10) 10=4a-2 a=3

y=3(x-3)¤ -2=3x¤ -18x+25

y y 25 .

a<0

y=a(x+2)¤ +4 1

x=0 , y…0 .

4a+4…0  a…-1

a…-1

x, x+8 y

y=x(x+8)=x¤ +8x=(x+4)¤ -16

x=-4 , -16 .

-4 4 .

y=-5x¤ +20x+30=-5(x-2)¤ +50

x=2 , 50

50 m

A(-k, -k¤ +5), B(-k, 0), C(k, 0),

D(k, -k¤ +5)

( )=2_2k+2_(-k¤ +5)=-2k¤ +4k+10

( )=-2k¤ +4k+10=-2(k-1)¤ +12

ABCD 12 .

x¤ +3x-1=0

4x+3=0 2x¤ +5=0

x=1 x¤ +2x+k=0

1+2+k=0  k=-3

x¤ +2x-3=0

(x+3)(x-1)=0  x=-3 x=1

-3

x ¤ -2x-8=0 (x+2)(x-4)=0

x=-2 x=4  A={ -2, 4 }

2x¤ +5x+2=0 (2x+1)(x+2)=0

x=-;2!; x=-2  B=[ -;2!;, -2 ]

A'B=[ -2, -;2!;, 4 ]

(x-1)(x+7)=-2

x ¤ +6x-7=-2, x¤ +6x=5

x ¤ +6x+9=14, (x+3)¤ =14

p=3, q=14 p+q=17

x ¤ -2x-k+3=0

(-2)¤ -4(-k+3)æ0 kæ2

k 2

6{x+;2!;}{x-;3@;}=0, (2x+1)(3x-2)=0

6x ¤ -x-2=0  a=1, b=2

2x ¤ +x-1=0 (2x-1)(x+1)=0

x=;2!; x=-1

x m

(50+x)¤ p-50¤ p=416p, x ¤ +100x-416=0

(x+104)(x-4)=0 x=4 ( x>0)

4 m

y=ax ¤ y=-2x ¤ y=-;2!;x ¤

-2<a<-;2!;

x=1 p=1

y=a(x-1) ¤ (2, -3)

-3=a(2-1)¤ a=-3

a+p=-3+1=-2

x , y

x x<-3

y=-2x¤ -8x-6=-2(x+2)¤ +2

2, 3, 4

a>0

y ab>0  b>0

y c>0

f(-1)=a-b+c<0

y=ax¤ +bx+c

15=a-b+c, -9=a+b+c, 1=c

a=2, b=-12, c=1

a+b+c=-9

y=3x¤ +12x+3k-1=3(x¤ +4x+4-4)+3k-1

=3(x+2)¤ +3k-13

3k-13=5 k=6

h=-5t¤ +20t+40=-5(t-2)¤ +60

t=2 , 60

2

60 m

y=4x y=2px y=;2!;_x_4=2x

y=2x y=x(x+3)=x ¤ +3x

y=2x¤ -4 (2, k) k=2_2¤ -4=4

6 2x¤ -6x+1=0

x= =

a=3, b=7 a+b=10

3—'7
2

-(-3)—"( √-3) √¤ -2 ç_Ω1
2

a+b=- =5, ab=;1@;=2

+ = = =;;™2¡;;(a+b) ¤-2ab
ab

a¤ +b ¤
ab

a
b

b
a

-5
1

x ¤ +4x+k-1=0 {;2$;}¤=k-1

k-1=4  k=5

y

xO

-4

-3
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1

,

,
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,

,

2

A

, B

, B
A , B ,

,

, , , , , ,

,

> > >

15mL 15.0mL-

12.0mL=3.0mL

, ,

100æ

,

,

= -

=28.8-13.5=15.3(g)

= = =1.7(g/mL)

B C

B, C, D, E

A

D, E

C E 2

1g/cm‹

78æ

78æ ,

B D , B D

A

E

15.3
9.0

3.0mL
1.7g/mL A, D



,

-20æ -20æ

, -20æ

( )

( )

( )

( )

,

,

> >

,

,

, B

, ,

A , B , C , D , E

( )

DE

-0.5æ

A, E >
>

,

,

x 10%=;20{0;_100 20(g) ,

200g-20g=180g

- - -

40æ 63.9 80æ 150g

40æ 150g-63.9g=86.1g

15% 25% xg

25(%)= _100, x=16(g)

(%)= _100

= _100

_100=20(%), _100?28.6(%),

_100=30(%), _100?21.7(%),

_100=32(%)

,

100g 20g 80g

100g g

200 80=100 x,  x=40, 40

A, C , B , D

C _100=60%

60æ 100 g 20æ

60æ 125 60æ

450g 200g 250 g 20æ

200g 176g 250g-176g=74g

,

150g
(150+100)g

30+50
200+50

10+15
100+15

30
30+70

20
50+20

10
40+10

(g)
(g)+ (g)

(g)
(g)

18+x
120+x

, 86.1 g
40



,

,

,

( )

, ,

20æ 100g 31.6g 28.4g

,

,

,

A , D , B E

E B E

,
A , B ,

(F) (s)

J, N m, kgf m

= _

20N_3m=60J

=

={;2!;_20N_3m}+(20N_2m)=30J+40J=70J

250N_0.5m=F_2.5m F=50N .

900N_20cm=F_60 cm F 300N .

0 , 0

0

, , ,

J N m N kgf

kgf m 1kgf 9.8N

J

1 J=1N_1m=1N m

1J , Joule

, , 1 , 2 , 3

, 1 , 2 , 3

10N 1m=10J, 20N 1m=20J, 20N 2m=40J

= _

=9.8mh=(9.8 5)N 5m=245J

a b

,

5N

200N_1=F_2,  F=100N

=100N_2m=200J

_ = _ F=150N_;6$;=100N

W 150N_4m=600J

A _ =B _ ,

B =100N_ _ =150N6m
3m

3m
4m

3m
6m

3m
4m

60J 70 J
200 J

150N 800 J



;2!;

100N_;2!;=50N

2

2m_2=4m

6 ;6!;

90W 30_;6!;=5( )

50N_2m=100J

w w ,

;2!;w , 2 ;4!;w

w ;2!;w ;4!;w=4 2 1

4

;4!;

( 3 )

;6!; , 6

;8!; , 8

3 400N_;8!;=50N ,

50N_5m=250J

W, J/s, HP

= =2205W

1HP 735W 2205W 3HP

= = _ =100N_;5#;_6m/s=360W

250W= = ,  t=8s

;6!; 1=1 6

3m 2

20N_;5#;=12N = =12W12N_5m
5s

2000 J
t

500N_4m
t

(9.8_30)N_15m
2s

4 2
1 50N, 250 J 360W

6m 12W

E˚=;2!;mv¤ ,

A B=3 1 B x 15 x=3 1

x=5kg

, 3 ,

2 6

=;2!;_10kg_(2m/s)¤=20J

=;2!;_10kg_v¤=20J+160J, v=6m/s

(W)=10N_0.3m=3J

3 J

2¤=4 4

8 8

4_2¤ =16 16

2_2¤ =8 8

;2!;_4¤=8 8

2 4

10m_4=40m

=(9.8_5)N 1m=49J

=(9.8_5)N_5m=245J

9.8_10kg_1m=196N_ , =0.5m

Eπ=(9.8_2)N_0.1m=F_0.02m=1.96 J, F=98N

2m

9.8_5_2=98(J)

= =100N_0.4m=40J

Eπ=;2!; 100N 0.1m=5J

, ,
, ,

40m 40J
, ,



,

A, D , C

,

E

=100N_0.4m=40J

(100 J-40J=)60 J

,

0 J

,

,

B D

=

=9.8_m_(h¡-h™)=(9.8_4)N_(10-4)m=235.2 J

,

( + )

=

A C 2.5m C A

(9.8_50)N_2.5m=1225 J , C

;2!; 50kg v¤

A =C , v¤=49, v=7(m/s)

A =O

(9.8_10)N_(1-0.5)m=49J

(E)= (Eπ)+ (E˚)=

2m (Eπ)=9.8mh=9.8 5 2=98(J)

(E˚)=;2!;mv¤=;2!; 5 2¤=10(J)

98+10=108(J)

= =(9.8 10)N 0.05m=4.9 J

60 J
, ,

22, 13 7m/s 4.9 J

, ,

4

100

, 30 70 70

,

,

A , B , C , D

B

,

,

,
, , > > A, ,



( )

A C 30.4 g , B

17.3g A=C>B

A , B , C

,

,

,

= _100= _100?54(%)

A B A

, B C B

2~3

18æ 3æ

75%

0æ ,

-20æ

,

, ,

,

,

,

,

9.4
17.3

,

0æ

A=C>B
54% 75%

,

1 =76 cmHg=1013 hPa= 10m =

1000km

,

,

5m/s, 2m/s 7m/s

,

,

, ,

,

1000hPa 4hPa

,

,

C ,

76, 1013, 10, 1000
, , B

C, , 5m/s ,
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B ( , )

C ( , )

D ( , )

,

,

A

B

,

,

A , B , C , D

(C) (D)

,

,

,

, 7m/s

A

B

C

, , , ,

,

,
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,

,

3

~30
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