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know knew known

no ~ at all

live without~

label crop

How do you like~?

squid aquarium

what+to (=what+

+should+ )

to

to

why to

on and on

be by

be not by

be by

such as

all

without

I should made

on The ball was hit by him.

The ball wasn’t hit by him. Was the ball hit

by him?

Focus on the teacher. / Do not study with the radio

or TV on. / If you don’t understand the teacher, ask

questions. / Set grades which you want to get.

cleaned is cleaned

in for

soldier with

don’t they

Singapore is hotter than Santiago.

London is as warm as Moscow.

Cheer up!

The classroom

am are, is +-ing

by

be in trouble

for a long time

who

that

be

his men

be satisfied with

be filled with

alone(=by oneself)

keep (on) -ing

by

his him

crash bleed

How would you like your steak?

liver
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has to need not glass

piece best

hand

one of the most beautiful

The other

Students spend two hours a day in watching TV.

Students spend forty minutesa day in reading.

What do you think of air pollution?

every

both / each

both both

each each

each of

been gone

to sit on a chair a chair to sit on

for to

for to

bump into

break down

set the time

at the right time

should ought to

don’t have to~(=need not)

some of

many of

take a look at

one of the

as as~

than~

How was your weekend?

Boring. / Great.

It doesn’t matter at all.

must(=have has to)

don’t doesn’t have to(=need not to)

a of

a cup of tea / a glass of juice milk, water / a

bottle of beer

a cake of soap / a loaf of bread / a sheet of

paper

a pound of sugar / a box of chocolate

Sara Johnson

must not

students student

into down ought

have

were my

erasers He will be late a little.

banned B Go straight one block

and turn right.And you can find it on your left. A You

can’t miss it. Thank you very much. B My

pleasure. You’re welcome.
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go singing He

gave a bag to me. Ann made her brother a

birthday cake. out in

beef

You can get

your mom or dad to wake you up in the morning. /

You can use two alarm clocks. / You should go to

bed earlier in the evening. / You should try to sleep

at least 8 hours every night.

B A

to for of

Dongji in

December Daeboreum in February

set out

take part in(=participate in)

put off

take off

books

that

However

at once at a time

, bring

to

see, hear, feel, watch, listen to, look at

to make make making

do one’s best

give ~ a hand

money a few

We, You, They,

People

by

goby fish pistol shrimp

pistol shrimp goby

fish

be satisfied with~

be pleased with~

one of the

How do you do?

A

One~, the other

Let’s do it this way.

pick up

I me

on front (m)ouse

to

hwajeon, harmony / Chuseok, , growth / wealth

rely on

in front of
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have has

for

since

lemming

without -ing

lots of armchair

with the square back

prefer

with the round back

comfortable get

I can’t tell you how sorry I am.

It doesn’t matter at all.

for since

Have

Yes, I have. /

No, I haven’t. / Never.

in that in which that

sculpture which

of which whose

be to be

Mr. Charles La Trobe

for, since

ever, never, once

just, already

be

What are you up to?

B A

have has

since

at least

throw away

How often~?

A B

when

which

attractive

seen for

saying

glad since Have been

have married seen

at least

away I visited the

Louvre Museum which has the Mona Lisa.

I

have not been to the museum. Has she studied

English for two hours?
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What’s going on?

kilt

to make a cake

to should

what

boring disappointed

in for

$ 280 At 6:00 p.m. of

A cake I should

which what

excited exciting

My favorite sport is soccer. The soccer game

played by two teams of eleven players using a ball.

Players try to kick the ball into the large net.

Could you give me a hand? (= Would you do me a

favor?)

suggest that~

that suggest that~

should should

be in trouble

pray for

departure fare

one-way round-trip

run out of~

instead of~

whom,

which, that

who

put off~

erupt consult

fasten

I think you should~.

-thing

strange something something

strange

too~ to

as~ as

a quarter three quarters three fourths

to

sleeping surprised

too, to as, as

rain check to

Kim Sujin

Korea Busan
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It ~ to

to

Never mind.

I’m sorry. / I apologize. /

Sorry about that. / It’s all my fault. / Please forgive me.

played playing

Junsu

break out

It’s my pleasure.

on

on

Is there anything special in mind?

ask A for B A B

in no time

-ing

make

By the way

even if though

when

for in

going

listens to, thinks

about, speaks I love traveling

somewhere. So I am going to visit Jejudo. / I

would really like to learn how to dance. / I will

learn to drive a car during the winter vacation.

We shouldn’t judge people by their looks.

sweat the salty colorless liquid which comes

through your skin when you are hot, ill, or

afraid

wrinkle belly

be filled with

be

Brian

and

or

enjoy+-ing

As time went by

puzzle

until

It is important to listen to

your friends. Can you tell me when

you came home? will be solved

tie a special sleeping bag to the wall

of the spacecraft using, didn’t have to

to wash the dishes

me play in the box
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breathe empty

invent

give A a hand A

give up

I have no idea.

Say hello to~.

Give my love regards

to~. / Give my best wishes to~. / Remember me to~.

be made up of~

try on~

plan to

look forward to -ing

I’m dying to

A is not so as as B B is than

A

must

have to

much, far, even

get grow, become

B

to should

them vegetables

cartoon

play-off

after

grew opinion I

was playing the piano. They were listening to

music.

a number of lots of

before after

be famous for

ever

was were -ing

which

be

too ~ to = so ~

that cannot

get and

table

be

serious disappointed

to eat

sitcom(=situation comedy)

light a bonfire at night

Holi the Festival of Colors
made, of try, on

even colder how to

help
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ask to

from now on

and so on

broken windows

Give me 10 dollars.

if

them tulips

will be is to

join, speech well fun

who that

everybody likes which my sister brought here

to live began

to
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2, 3, 5 3
3 3, 6, 9, 12 4 ,
5 5, 10 2 .

4+2=6( )
5_4=20( )

,
2 ,

4
4_3_2_1=24( ) .

2_24=48
4 ,

3
4_3=12( )

250 100 , 50 , 10
(100 , 50 , 10 )

(2, 1, 0), (2, 0, 5), (1, 3, 0), (1, 2, 5),
(0, 5, 0), (0, 4, 5) 6 .
3+4=7

3 ,
1

3+1=4( )
5 (1, 4), (2, 3),

(3, 2), (4, 1) 4 ,
7 (1, 6), (2, 5), (3, 4), (4, 3),
(5, 2), (6, 1) 6

4+6=10( )
3

3_3_3=27
A P 2 , P B

3
2_3=6( )

5_4_3=60( )

2
3_2_1=6( ) ,

(3_2_1)_2=12( )
4

4_3_2_1=24( ) ,
4

(4_3_2_1)_2=48( )

2, 4 2 ,
4
4 2_4=8( )

3 4_3=12( )
4 4_3=12( )

300
12+12=24( )

=15( )

6 2

=15( ) , 4 1

4 .
15_4=60( )

ax=b, x=;aB; b a

. (a, b) (1, 1),
(1, 2), (1, 3), (1, 4), (2, 2), (2, 4), (3, 3), (4, 4)

8 .
5 2

=10( )

5 3

=10( )5_4_3
3_2_1

5_4
2_1

6_5
2

6_5
2

20 6

12

8 10 10

;1 ™5;

;2!;

;1!6%; ;8#; 0
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30 4 ;3¢0;=;1 ™5;

3_3_3=27( )
A (A, B, C)

( , ), ( , , ), ( , , )
3

;2£7;=;9!;

A 2› =16( )
4

2‹ =8( )

;1•6;=;2!;

p

0…p…1 .
( )=1-( )

=1-;7#;=;7$;

6_6=36( )
3 (1, 4), (2, 5), (3, 6),

(4, 1), (5, 2), (6, 3) 6

;3§6;=;6!;

;4!; ;8#;

;4!; ;1¡6;

;1¡6;

4_4=16( )
28 30, 31, 32, 34, 40, 41,

42, 43 8

;1•6;=;2!;

8 , ;a!;

;2!;, ;4!;, ;5!;, ;8!; 4

;8$;=;2!;

5_4_3_2_1=120( )
B, E
(4_3_2_1)_2=48( )

;1¢2•0;=;5@;

A C
! B 2_4=8( )
@ B 2( )

(B )= =;1•0;=;5$;8
8+2

.
( , ) ( , )
( , ) ( , )
( , )
( , )

6 ,
2

;6@;=;3!;

6_6=36( )
2x+3y<8 (x, y) (1, 1),
(2, 1) 2

;3 ™6;=;1¡8;

( )= =;3!;

3x=8+x, 2x=8 x=4( )

;4!; 1 ;2!; 0

;1 ™0 º0;=;5!;

( )=1-;5!;=;5$;

A p

( A )=1-p

2_2_2_2=16
1

( )
=1-( )

=1-;1¡6;=;1!6%;

2_2_2=8( ) ,
( , , ) 1

( )=;8!;,

( )=1-;8!;=;8&;

a=;8!;, b=;8&; a+b=1 .

=10( ) ,

1 .

( 1 )
=1-( )

=1-;1¡0;=;1 ª0;

5_4
2

x
5+x+3
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3 ;1¢2;=;3!;

5 ;1 ™2;=;6!;

;3!;+;6!;=;6#;=;2!;

;4!; ,

;2!;

;4!;_;2!;=;8!;

;5#; ,

;5@;

( )=;5#;_;5@;+;5@;_;5#;

=;2§5;+;2§5;=;2!5@;

{1-;5@;}_{1-;3@;}=;5#;_;3!;=;5!;

;1§0;_;1§0;=;2 ª5;

;1§0;_;9%;=;3!;

6_6=36( )
4 (1, 3), (2, 2), (3, 1)

3 8 (2, 6),
(3, 5), (4, 4), (5, 3), (6, 2) 5

;3£6;+;3 ∞6;=;3•6;=;9@;

;2 ª5; ;3!;

;1!6!; ;2¡0;

;7#2%; ;5@; ;1 ™5; ;1!5#;

2_2_2=8( )
A 1 2 ,

1
( , , ), ( , , ), ( , , ) 3

( A 1 )=;8#;

0
.

4_4=16( )
10 10 1 , 23
23, 24, 30, 31, 32, 34, 40, 41, 42, 43 10

;1¡6;+;1!6);=;1!6!;

4_3_2_1=24( )

A 3_2_1=6( )
, D 3_2_1=6( )

;2§4;+;2§4;=;2!;

;7#;_;3@;=;7@;

4 1

;4!; , 5 1

;5!; .

;4!;_;5!;=;2¡0;

(-1, 1) ;6#;_;6@;=;6!;

(0, 0) ;6!;_;6!;=;3¡6;

(1, -1) ;6@;_;6#;=;6!;

;;6!;+;3¡6;+;6!;=;3!6#;

A C B

;3@;_{1-;5$;}_;4#;=;3@;_;5!;_;4#;=;1¡0;

;2!;_;6#;=;4!; 3

;2!;_;6@;=;6!;

;4!;+;6!;=;1∞2;

(a+b )
=(a, b )+(a, b

)

=;3!;_;2!;+;3@;_;2!;=;6#;=;2!;

;1¢2; ,

;1£1;

;1¢2;_;1£1;=;1¡1;

1-( )

=1-;1¢0º0;_;1£0º0;=;2@5@;

;2@5@;_100=88(%)
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116 60 70

50 30

10 cm

15 cm¤ 65 115

25

A , B

;8#;_;9%;=;7!2%; A ,

B ;8%;_;9$;=;7@2);

( )=;7!2%;+;7@2);=;7#2%;

! ;3@;_;3@;=;9$;

@ ;3!;_;4!;=;1¡2;

;9$;+;1¡2;=;3!6(;

( )=;5#;_;3@;=;5@;

( )

={1-;5#;}_{1-;3@;}=;5@;_;3!;=;1™5;

( )

=1-( )

=1-;1 ™5;=;1!5#;

a=2, b=4 a+b=6 3
a, b 3 .

.

ABC DCB
AB”=DC”, AC”=DB”, BC”

ABC™ DCB(SSS )
AOB COD OA”=OC”, OB”=OD”

AOB= COD( )( )
AOB™ COD(SAS )( )

OAB= OCD( )
AB” DC”( ) .

ABN™ ACM(SAS
MBC™ NCB(SAS
MBP™ NCP(ASA )

ACD BCE
AC”=BC”, CD”=CE”,
ACD=60 + BCD= BCE
ACD™ BCE(SAS )
ACD™ BCE CAD= CBE
BC” AD” F

BFP AFC
BFP= AFC( )

BPF= ACF=60
APB=60

x>3 x>1 .( )

AB” EC” ABC= ECD( ),
BAC= ECA( )
ABC+ BAC+ ACB

= ECD+ ECA+ ACB=180

3x+2=-x+10 x=a

3x+2=-x+10 4x=8 x=2

a=2

!
@

2

BD”,

BDE 3

60
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ABC= ACB=;2!;_(180 -52 )=64

ACD=180 - ACB=180 -64 =116
A= x ABD= x( AD”=BD”)
BDC= BCD=2 x( BD”=BC”)
ABC= ACB=2 x( AB”=AC”)
ABC x+2 x+2 x=180 x=36
ABC DEF AB”=DE”=10(cm),

BC”=EF”=5(cm), C= F=90
ABC™ DEF(RHS )

E=180 -( D+ F)=180 -( A+ C)
=180 -(30 +90 )=60

ADE™ ACE DE”=CE”=4(cm)
DBE DBE= DEB=45
BD”=DE”=4(cm)

CAB= B=;2!;_(180 -40 )=70

AD” BC” EAD= B=70 ( )
C= B=70
DCB=180 -2_70 =40

ACD= C- DCB=70 -40 =30

, CBA=180 -110 =70
ACB=180 -70 _2=40

RHS SAS
RHA ASA
ABD CAE D= E=90 ,

AB”=AC”, BAD= ACE
ABD™ CAE(RHA )
AD”=CE”, BD”=AE”
DE”=DA”+AE”=CE”+BD”=6+4=10(cm)
D AB” E

AED™ ACD(RHA )
DE”=DC”=3(cm)

ABD=;2!;_10_3=15(cm¤ )

A=80 B= C=50
BDE BED= BDE=65 ,
ECF CEF= CFE=65
BED+ x+ CEF=180

65 + x+65 =180 x=50
ADC

CD”=AD”=AC”=5(cm)
DCB=90 - DCA

=90 -60 =30
DB”=DC”=5(cm)

AB”=AD”+DB”=5+5=10(cm)
ABC

B= ACB=;2!;_(180 -100 )=40

ACD CDA= CAD=180 -100 =80
DBC DCE=40 +80 =120

ACD= BCD= x

AC”=DC” A= ADC=45 + x

ADC
(45 + x)+(45 + x)+ x=180

3 x=90 x=30
BAE= CAB( ),

BAE= CBA( )
CAB .

B

5 cm

C

A

30

D 60
60

60
30

2.5 cm

18

22 198

18 cm 21p

3 cm

PAE™ PAD, PCE PCF
PD”=PE”=PF”

, PBD™ PBF BD”=BF”
AD”=AE”=x CE”=CF”=9-x

BD”=BF” 14+x=12+(9-x)
x=3.5(cm)

ABC= ACB=;2!;_(180 -50 )=65

ACE=180 - ACB=180 -65 =115

DBC=;2!; ABC=;2!;_65 =32.5

ACD=;2!; ACE=;2!;_115 =57.5

BCD
BDC=180 -(32.5 +65 +57.5 )=25

OAC+28 +20 =90
OAC=90 -(28 +20 )=42

BIC=90 +;2!; A=90 +;2!;_56 =118
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BD”=BE”=x

AD”=AF”=8-x CE”=CF”=10-x

(8-x)+(10-x)=13
2x=5 x=2.5(cm)

OA”=OB”=OC”=;2!;AB”=6(cm)

BAC=;2!; BOC=;2!;_112 =56 ,

OAC= OCA=38
BAO= BAC- OAC=56 -38 =18

BOC=360 _;9#;=120

BAC=;2!; BOC=;2!;_120 =60
AB” I’D’

ABC= IDE=60 ( ),
AC” I’E’
ACB= IED=60 ( )

IDE
I

ABI= IBD= BID=30
ID”=BD”( IBD )

I’E’=CE”

DE”=;3!;BC”=;3!;_9=3(cm)

B=65 , OD”=6 cm 80

; x=4 cm, y=105

5 cm 35

3

38 cm¤ 6 cm 6 cm 2cm

EBC= AEB( ) ABE
AB”=AE”=10(cm)

AD”=BC”=10+4=14(cm)
D=180 - C=180 -110 =70
AED AED=180 -(30 +70 )=80
ABCD=4 AOB=4_6=24(cm¤ )

x=PH”=FC”=BC”-BF”=7-3=4(cm)
A= C=75 ( )
PFC+ C=180
y=180 - C=180 -75 =105

BOC=2 A=2_50 =100

OBC=;2!;_(180 -100 )=40

, ABC AB”=AC”

ABC=;2!;_(180 -50 )=65

IBC=;2!; ABC=;2!;_65 =32.5

x= OBC- IBC=40 -32.5 =7.5

=;2!;AB”=;2!;_10=5

r

;2!;_r_(10+6+8)=;2!;_6_8 r=2

=p_5¤ -p_2¤ =21p

OA” OAB= OBA=28 ,
OAC= OCA=35

BAC=28 +35 =63
BOC=2 BAC=2_63 =126
IBC= IBA=30 , IAC= IAB=25
AIB=180 -(30 +25 )=125

BAI= CAI= x BAC=2 x

112 =90 +;2!; BAC=90 +;2!;_2 x

90 + x=112 x=22

BAD= CAD= a, ABE= CBE= b

ADC ADB= a+72

EBC AEB= b+72

, a+ b=;2!;_(180 -72 )=54

ADB+ AEB=( a+72 )+( b+72 )
=198

BE”=BD”=6(cm)
CF”=CE”=9-6=3(cm)

AD”=AF”=12-3=9(cm)
AB”=AD”+DB”=9+6=15(cm)
ABC r

;2!;_r_(13+12+5)=;2!;_12_5 r=2(cm)

IBC=;2!;_12_2=12(cm¤ )

DBI= IBC= DIB D’I’=DB”
E’I’’’=EC”

AB”+AC”=(AD”+DB”)+(AE”+EC”)
=(AD”+D’I’’)+(AE”+E’I’’’)
=AD”+DE”+AE”
=7+5+6=18(cm)

A

B CE

I

D

9 cm

60

30
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ABE FCE
ABE= FCE( ),
AEB= FEC( ), BE”=CE”

ABE™ FCE(ASA )
CF”=AB”=DC”=5(cm)

A+ B=180

A=180 _;5@;=72 , B=180 _;5#;=108

A= C C=72
D= B=66 ADF=33

AFD DAF+90 +33 =180
DAF=57

A+ B=180 A=180 -66 =114
x=114 -57 =57

BAC= ACD=50 ( )
A+ B=50 +2 CAE+60 =180

CAE=35
BEA= DAE= CAE=35

APO CQO
OA”=OC”, AOP= COQ, PAO= QCO

APO™ CQO(ASA )
AB”=DC”, AD”=BC”

4x-5=2x+5 2x=10 x=5

4y-2=10 4y=12 y=3

x+y=5+3=8

.
ABCD

AD” BC”, AD”=BC”
MBND M”D”” BN”, M”D”=BN”

.
ABP CDQ

AB”=CD”, ABP= CDQ
APB= CQD=90
ABP™ CDQ(RHA )
AP”=CQ”
APQ= CQP

AP” CQ”
APCQ

! ABFC AB” CF”, AB”=CF”
ABFC .

@ ACED AD” CE”, AD”=CE”
ACED .

# BFED BC”=CE”, FC”=CD”
BFED .

PAB+ PCD=;2!; ABCD=38(cm¤ )

DAF= AFB
AB”=BF”=6(cm)
ADE= CED

DC”=CE”=6(cm)
BC”=AD”=10(cm) 6+6-EF”=10
EF”=12-10=2(cm)

AC”=10 cm, BDC=50

128 cm¤ 12 cm¤ AC”=DB”,

DC”, ABC

16 cm¤ 26 cm

9 cm¤

90

ABCD
AB”=BC”=CD”=DA” .
ABD ABD= ADB=30
A=180 -(30 +30 )=120

C= A=120
AC” BD” OA”=OC”=OB”=OD”=8(cm)

ABCD={;2!;_16_8}_2=128(cm¤ )

AD” BC” ABC= DBC
DOC= DBC- OBC= ABC- OBC

= AOB=12(cm¤ )
AEF= FEC( ),
FEC= AFE( ) AEF= AFE

EAF=90 -30 =60

AEF AEF=;2!;_(180 -60 )=60

ABE™ ADF(RHA )
AE”=AF”, BAE= DAF=40

ABCD B+ BAD=180
50 +(40 + EAF+40 )=180

EAF=50
AEF AE”=AF”

AFE= AEF=;2!;_(180 -50 )=65
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AD”=AE” ADE .
ADE= AED=72 EAD=36
, ABE AB”=AD”=AE”

EAB=90 +36 =126 .

ABE=;2!;_(180 -126 )=27

OBH OCI OBH= OCI=45 ,
OB”=OC”, BOH=90 - HOC= COI

OBH™ OCI(ASA )
OHCI= OHC+ OCI

= OHC+ OBH= OBC

=;4!; ABCD=;4!;_8_8=16(cm¤ )

,
,
ABCD

ADB= DBC=35 ( )
AB”=AD” ABD= ADB=35

A=180 -(35 +35 )=110
A= D BDC=110 -35 =75
AB”

DE”
ABED

BE”=AD”=4(cm)
120 + B=180 B=60

DEC= B=60 ( )
ABCD B= C=60
DEC EC”=CD”=DE”=6(cm)
( ABCD )

=4+6+(4+6)+6=26(cm)
ABM™ DCM(SSS ) A= D
, A+ D=180 A= D

ABCD 90
.

DBE= DBC+ DCE
DBC= DBE- DCE=30-15=15(cm¤ )

AB” CD” ACD= DBC=15(cm¤ )
AB” DC” AB”=DC” ABE= DBC

ABF+ FBE= DEF+ FBE+ EBC
24= DEF+15 DEF=9(cm¤ )
ABH™ DFH(ASA )

AH”=HD”

ABG™ ECG(ASA ) BG”=GC”
AD”=BC” AH”=BG”

AD”=2AB” AB”=AH”
ABGH

.
ABGH

APB=90

5 3 75 9.6 cm

2 cm 9.6 cm

10 cm ABCª KLJ(SAS

), DEFª RQP(AA ),

GHIªMNO(SSS )

10.5 cm 7.6 cm

4 cm 3.2 cm

A D

B

120

4 cm

6 cm

4 cm 6 cm

60

6060

E

60
C

BC” FG”=20 12=5 3
E= A=75

5 3=16 EF” EF”=9.6(cm)
AB” DE”=18 12=3 2

3 2 .
BC” EF”=3 2, 9 EF”=3 2 EF”=6(cm)

ABC ADB
A , ACB= ABD

ABCª ADB(AA )
AB” AD”=AC” AB”, 4 AD”=8 4

AD”=2(cm)
ABCª DBA(AA )

AB” BC”=BD” AB”, 15 (9+x)=9 15
9x+81=225, 9x=144 x=16(cm)

BC” EF”=10 8=5 4
AB” DE”=5 4, 12 DE”=5 4

DE”=9.6(cm)
AB” GH”=8 10=4 5

JKL= ABC=30
ABCDª EFGH 1 2 .

AB” EF”=1 2, 5 EF”=1 2 EF”=10
ABCD EBGF

BC” BG”=3 (3+6)=1 3
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( ABCD ) ( EBGF
)=1 3

( ABCD ) 30=1 3

( ABCD )=10(cm)
ABC AED

A ABC= AED=70
ABCª AED(AA )

AB” AE”=AC” AD”, (4+x) 3=8 4
16+4x=24 x=2

ABC DBA
AB” DB”=6 4=3 2, BC” BA”=9 6=3 2,

B
ABCª DBA(SAS )
AC” D’A”=3 2, AC” 7=3 2

AC”=10.5(cm)
ABCª CBD(AA )

AC” BC”=CD” BD”, 4 3=2 BD”
BD”=1.5(cm)

AB” AC”=CB” CD”, AB” 4=3 2
AB””=6(cm)
AD”=AB”-BD”=6-1.5=4.5(cm)
ABDª ACE(AA )

AB” AC”=AD” AE”, 10 8=3 AE”
AE”=2.4(cm)
BE”=AB”-AE”=10-2.4=7.6(cm)
ABCª DBAª DAC

AB” AC”=BD” AD” 20 15=x 12
15x=240 x=16(cm)
AB” AC”=AD” DC” 20 15=12 y

20y=180 y=9(cm)
x-y=16-9=7(cm)

BDEª CEF BD” BE”=CE” CF”
BD” 4=8 5, 5BD”=32 BD”=6.4(cm)

AD”=AB”-BD”=12-6.4=5.6(cm)
PACª PBA CP” AP”=AP” BP”

AP”¤ =BP” CP”=8_2=16=4¤
AP”=4(cm)
M BC

A’M”=B’M”=C’M”=;2!;_10=5(cm)

AMP AP”¤ =AH” A’M””

4¤ =AH””_5 AH”=;;¡5§;;(=3.2)(cm)

4 8=x 6, 8x=24 x=3

4 8=5 y, 4y=40 y=10

x+y=13

ADP ABQ AP” AQ”=DP” 8
APE AQC AP” AQ”=3 4
, DP” 8=3 4, 4DP”=24
DP”=6(cm)

x 3=4 5, 5x=12 x=2.4

12 cm
18

24 cm¤
3.6 cm 3 5

15 cm

AE” AB”=EG” BH”
2 3=2 BH”

2BH”=6
BH”=3(cm)
BC”=3+9=12(cm)

x (x+5)=10 15, 5x=50 x=10
10 15=8 (8+y), 10y=40 y=4
DE”=EF”=x AF”=15-x

AF” FE”=AB” BC” (15-x) x=15 10

25x=150 x=6
6 4=15 x, 6x=60 x=10
12 y=15 10, 15y=120 y=8

x+y=10+8=18
AE” EC”=AD” DB”=6 4=3 2
AF”=x

AF” FD”=AE” EC” x (6-x)=3 2
18-3x=2x, 5x=18 x=3.6

8 12=6 9 BC” DE” .
AB” AC”=BD” CD” 7 AC”=10 6
10AC”=42 AC”=4.2(cm)
BD” CD”=AB” AC”=12 9=4 3
ABD ACD=4 3
, 32 ACD=4 3 ACD=24(cm¤ )
x 20=27 30, 30x=540 x=18

27 30=y 10, 30y=270 y=9
8 10=z 20, 10z=160 z=16
10 16=x 4, 16x=40 x=2.5

C

F

D

E

2

1
B

G

H

A 9 cm

9 cm

2 cm

9 cm
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p q

q

4 (x-6)=8 (8+10)

8x-48=72

8x=120 x=15

AE” EC”=1 2
BC” M’”E”=3 1
1 3=M’”E” 15 M’”E’’”=5
2 3=EN” 6 EN’’”=4
EABª EDC BE” CE”=4 8=1 2

BDC BC” EC””=BD”” FD”
(1+2) 2=12 FD” FD”=8(cm)

ABE CDE
BE” DE”=AB” CD”=6 9=2 3

BCD EF” DC”=BE” BD”
EF” 9=2 (2+3) EF”=3.6(cm)

AOD COB AA
AO” CO”=AD” BC”=3 5
ABC 3 (3+5)=EO” 20

8EO”=60 EO”=7.5(cm)
CDA 5 (5+3)=OF” 12

8OF”=60 OF”=7.5(cm)
EF”=EO””+OF”=7.5+7.5=15(cm)

l

p q

m

n

10

8 6

6

6 x-6
x

4

12 cm¤ 9
4 cm

8 cm x=3, y=4.5 4 cm
8 cm

20 cm¤

DE”=;2!;AC”=3.5(cm), EF”=;2!;AB”=4(cm),

DF”=;2!;BC”=4.5(cm)

( DEF )=3.5+4+4.5=12(cm)
A BC” DE”

P

AP”=;2!;BE”=;2!;_12=6(cm)

APM™ CEM(ASA )
EC”=AP”=6(cm)

BMN=;2!; ABM=;4!; ABC=12(cm¤ )

G ABC
x 5=2 1 x=10, 8 y=2 1 y=4

x+y=10+4=14

G ABC
12 GD”=2 1 GD”=6

AD”=12+6=18

ACD EF”=;2!;AD”=;2!;_18=9

ADE=;2!; ADC=;4!; ABC

PQ”=;2!;BC”=M”N”=9(cm)

PR”=PQ”-RQ”=9-5=4(cm)
x=BC”=2DE”=2_8=16(cm)

y=CE”=;2!;AC”=;2!;_12=6(cm)

x+y=16+6=22(cm)
EG”=x

ABF BF”=2GE”=2x
CDE DE”=2BF”=4x

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

ACD QN”=;2!;AD”=;2!;_8=4(cm)

PN”=PQ”+QN”=3+4=7(cm)
BDC BC”=2PN”=2_7=14(cm)
AB”=DC”=8(cm)

DAB PQ”=;2!;AB”=;2!;_8=4(cm)

BCD QR”=;2!;DC”=;2!;_8=4(cm)

PQ”+QR”=8(cm)
G ABC

AG” GD”=2 1, 6 x=2 1 x=3

ABD AG” EG”=AD” BD”
6 3=(6+3) y y=4.5

D ABC
AD”=BD”=CD”=5(cm)

CG”=;3@;CD”=;3@;_5=;;¡3 º;;(cm)

G ABC

GD”=;3!;AD”=;3!;_18=6(cm)

G' GBC

G’G'”=;3@;GD”=;3@;_6=4(cm)

D BC” BD”=DC”=12(cm)
AE” AF” ABD ADC
BE”=ED”=DF”=FC”=6(cm)
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EF”=ED”+DF”=12(cm)
, G, G' ABD, ADC

AG” AE”=A’G'”’ AF”=2 3, EAF
AGG'ª AEF(SAS )

GG”'’ EF”=2 3, GG”'’ 12=2 3 GG”'’=8(cm)
GBD GEF DBG= FEG( ),

DGB= FGE( )
GBD GEF(AA )

GB” GE”=2 1 GD” GF”=2 1
AG” GD”=2 1
, AF” FG”=3 1

P, Q ABC ACD
BP” PO”=DQ” QO”=2 1

, BO”=DO” PO”=QO”
BP”=PQ”=QD”

DBC BD”=2M”N”=2_12=24(cm)

PQ”=;3!;BD”=;3!;_24=8(cm)

APQ=;3!; ABD=;3!;_;2!; ABCD

=;6!; ABCD=20(cm¤ )

ABC DAC
C , BAC= ADC=90
ABCª DAC(AA )

BC” AC”=10 8=5 4
ABC DAC=5¤ 4¤ =25 16

3 4 3¤ 4¤=9 16
9 16=27 ( )

( )=48(cm¤ )
A B 2 3
2‹ 3‹ =8 27

96 ( B )=8 27
( B )=324(cm‹ )

25 16 48 cm¤
45p cm¤ 80000

1 7 19
36 m 3 m

12 cm 60 m

AOD COB 4 10=2 5
2¤ 5¤ =4 25 .

4 25=8 COB COB=50(cm¤ )
ABC DEF 4 9=2¤ 3¤

2 3 .
12 ( DEF )=2 3

( DEF )=18(cm)
ABD ACB(AA )

BD” BC”=5 6
ABD ACB 5¤ 6¤ =25 36

ABD BCD
25 (36-25)=25 11

1 2 3
1¤ 2¤ 3¤ =1 4 9
x,

y 1 9=9p x x=81p(cm¤ ),
1 4=9p y y=36p(cm¤ )

( )=81p-36p=45p(cm¤ )
3.2 6.4=1 2

1¤ 2¤ =1 4
x

1 4=20000 x x=80000( )

A B 8 27=2‹ 3‹
2 3 ,
2¤ 3¤ =4 9 .

36 ( B )=4 9
( B )=81(cm¤ )

8 cm 2 cm
8 2=4 1

4‹ 1‹ =64 1 .
2 cm 64 .

2 5
2‹ 5‹ =8 125
A, B

126 224=9 16=3¤ 4¤ 3 4 .
3‹ 4‹ =27 64

27 64=( A ) 192
( A )=81(cm‹ )

A, A+B, A+B+C
1 (1+1) (1+1+1)=1 2 3

1‹ 2‹ 3‹ =1 8 27
A, B, C

1 (8-1) (27-8)=1 7 19
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54 18=3 1
3‹ 1‹ =27 1

x

x 5=27 1 x=135( )

135-5=130( ) .
ABC DEC(AA ) ,

60 5=12 1
12 1=AB” 3 AB”=36(m)

( )=;60%0;=;12!0;

AC”=1.5÷;12!0;=180(cm)=1.8(m)

( )=1.2+1.8=3(m)

25_100=2500(cm)=25(m)
4_100=400(cm)=4(m)

( )=25_4=100(m¤ )
ABC EDC

AC” CE”=8 4=2 1
AB” DE”=AC” CE”, AB” 6=2 1

AB”=12(cm)

( )=12÷;50!0;=12_500

=6000=60(m)

1. H2=1.222 1.22

1 kg

( )=1_;2!;=0.5(kg)

(52-0.5) kg…( )<(52+0.5) kg
51.5 kg…( )<52.5 kg

0 7040, 0.302, 0.2130
3 .

0.0320 3, 2, 0

0.0320=3.20_

1.7_10‹ .
x› _x¤ =x› ±¤ =xfl (2xy)‹ =8x‹ y‹

(-x¤ y‹ )› =x° y⁄ ¤ { } ‹ =

A=2 ≈ —⁄ 2 2A=2 ≈

8 ≈ =(2‹ )≈ =(2≈ )‹ =(2A)‹ =8A‹

(-4x¤ )¤ ÷2x› =16x› ÷2x› = =8

9a¤ b_( )_3b‹ =81a› b‡

( )= =3a¤ b‹

( )=6x-{ 3x-4-(2x-3-x+2) }
=6x-{ 3x-4-(x-1) }
=6x-(2x-3)=4x+3

A

A-(-2x¤ +3x-1)=-6x¤ +4x-2

A=-6x¤+4x-2+(-2x¤+3x-1)=-8x¤+7x-3

-8x¤ +7x-3+(-2x¤ +3x-1)=-10x¤ +10x-4

(x-4)¤ =x¤ -8x+16

(x+4)(x-4)=x¤ -16

(x-2)(x-3)=x¤ -5x+6

(x+3)(x-5)=x¤ -2x-15

( )

=(2-1)(2+1)(2¤ +1)(2› +1)(2° +1)

=(2¤ -1)(2¤ +1)(2› +1)(2° +1)

=(2› -1)(2› +1)(2° +1)

=(2° -1)(2° +1)=2⁄ fl -1

n=16

( )= -

=4a-3b-(3a-2b)

=a-b=1-2=-1

18a¤ -12ab
6a

12a¤ b-9ab¤
3ab

81a› b‡
9a¤ b_3b‹

16x›
2x›

yfl
x‹

y¤
x

1
10¤

21

3a¤ b‹ -10x¤ +10x-4

;8 ∞4;=

a 3_7=21 .
a 21 .

, 2 5

;7#;=0. H42857 H1 , 100=6_16+4

100 5

5
2¤ _3_7
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2(A-B-1)-4B=2A-6B-2

=2_ -6_ -2

=3x-y-2x+4y-2-2

=x+3y-4

vt+a=S, vt=S-a v= = - a
t

S
t

S-a
t

x-2y+1
3

3x-y
2

-3 -21

216

96 2

100 g 150 g

x, y

(1, 4), (2, 1) 2 .
x+y=7 x=3, y=b

3+b=7 b=4

2x-y=a x=3, y=4

6-4=a a=2

a+b=2+4=6

[

2y-y=-3 y=-3

y=-3 x=2_(-3)=-6

x=-6, y=-3 3x-2y=-9+a

-18+6=-9+a, -12=-9+a a=-3

[

_10, _4

[

_2+ 7x=14 x=2

x=2 -2+2y=8 y=5

a=2, b=5 a¤-b¤=2¤-5¤=-21 .

[ x=6, y=2

x=6, y=2 3x+ay=12

18+2a=12, 2a=-6 a=-3

4x-y=3

-x+2y=8

0.4x-0.1y=0.3

-;4!;x+;2!;y=2

x=2y

x-y=-3

=4

x-y=4

x+y
2

x, y

[

_7+ 36x=72 x=2

x=2 2+y=10 y=8

28 .
A x , B

y

[ [

x=200, y=200

B
200+0.08_200=216( ) .

a<b , -1+;2A;<-1+;2B;

x>3

x<-3       x<-1
x>4         x<1

0.2(3x+1)>1.5x-4.3 10
2(3x+1)>15x-43, 6x+2>15x-43

9x<45 x<5

A 3x+6>x, 2x>-6, x>-3

A={ x|x>-3 }
B 3x-6…2x+6, x…12

B={ x|x…12 }
A;B={ x|-3<x…12 }

0.3x-0.4…0.8-0.1x 10

3x-4…8-x, 4x…12 x…3

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

-x<2 x>-2

-2<x…3

a=-1,

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

3x-1…2x+3 x…4
2x+3<4x+7 -2x<4 x>-2

-2<x…4 x -1,
0, 1, 2, 3, 4 6 .

[

x…a-2 -x<-4 x>4

a-2…4 a…6

2+x…a

2x+4<3x

x+y=400

-7x+8y=200

x+y=400

-0.07x+0.08y=2

x+y=10

10y+x=3(10x+y)-2
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f(4)=-2_4+5=-3

f {-;2!;}=-2_{-;2!;}+5=6

f(4)+f {-;2!;}=-3+6=3

y=-;2#;x+2

y=-;2#;x+2 x=a, y=-1

-1=-;2#;a+2 a=2

y=0 0=;3$;x+8 x=-6

x=0 y=;3$;_0+8 y=8

x a=-6, y b=8

ab=-48 .
y -6 k=-6

y=-2x-6 y=0

0=-2x-6, x=-3 a=-3

a+k=-3+(-6)=-9

AB BC

= , -2(k+1)=k-3

-2k-2=k-3, -3k=-1 k=;3!;

y=ax+b

a>0, y b<0 .

(k-2)-1
k-(-1)

1-3
-1-(-2)

y=bx+a ( )<0 ,
(y )>0 3 .

3-2a=-1, -2a=-4 a=2

4x+y=8 y=-4x+8

4+-4_3+8
x 2 , y 8 .
(-3, 1) , y

y=1

y=3x+2

3 .
y=3x+k (1, -2)
-2=3+k k=-5

y=3x-5 a=3, y

b=-5 ab=-15 .
(2, -3), (3, 4)

=7

y=7x+b (2, -3)
-3=14+b b=-17

y=7x-17 (k, -10)
-10=7k-17, 7k=7 k=1

(4, 1)

x=4, y=1

ax+3y=11 x=4, y=1

4a+3=11 a=2

3x+by=10 x=4, y=1

12+b=10 b=-2

a-b=2-(-2)=4

[

x=-1, y=2

( )

=;2!;_4_2=4

;6#;= =;4@;, 3a=-2 a=-;3@;

(10-x) cm
y=(10-x)_7 y=70-7x

y=70-7x y=35
35=70-7x, 7x=35 x=5

5 cm .

-1
3a

y=x+3

y=-x+1

4-(-3)
3-2

-3 -1O

1
2
3

1 x

y

3

;3!; 2

y=40-;1¡6;x, { x|0…x…640 }

y=70-7x 5 cm

10 % 300 g

;1¡0º0;_300=30(g)

x g

15… _100…20

15(300-x)…3000…20(300-x) 100…x…150

100 g 150 g

30
300-x
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B, D

2pR 925km=360 7.2

15 96 cm

360 2pL=
h D

, l d=L

D, 1.05_10fl km 0.5 360 =D

2p_1.5_10° km

( AOB)
BB'C

(l) (h)

A

15%

3

37.6 -35.1 300km=360 2 3 R
R=7200km

BB'

A B
30

2pR 360 =d 30 R=

AOB BB'C 360 15 =
4cm

= _4cm 96cm360
15

6d
p

2000æ
11

D 360 2pL=h D

;6!;

A
B
D
E
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,

,

B, C,
F, B=C>F

50

,

B C F B
C

40
40

2

47

A B

D
B A

C
B

A

E E

=

=3500km_300=1.05_10fl km

D L
h h 360 =D 2pL

A B

_
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2

A,

,
, ,

<
< < < < <

1 2

A B

A
B

C

3cm,
4cm

,
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3 cm
4cm

P Q

A B C D

;2!;

30 10 1
3

;3!;Hz 3m

= _ =3_;3!;=1(m/s)

> >

60dB

,

B
A B C , ,

, ,
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A , B

,
,

,

3

A B C D

A B

A

A , B ,
C

,
,

+ +

A

100%
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0.1" =10pc

3

A = =0.1",

A (pc)= =10pc

A 10 100pc

=0.01"

(A) (E)
(C)

A B C a
270 60

9

1
100 pc

1
0.1"

0.06"+0.14"
2

1

1
0.1

,
0.1", 10pc

A, C, E

,
100
C, A , ,

B C A D

10pc

;2¡5;

1 2.5
100 2.5fi 5

1 5 4 40

1 2.5
2.5

2.5fi ?100

1 2.5

10 100
5

4 4¤ 4¤
3 C

-1 -4
32.6

B
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A,

, ,
,

, ,

3

b

1 1
3 3

20

5 =
20æ 30æ=2 3 3 2

A B 1
D

E 17 F 18

18

17

,
80, 20,

3 2 ,
_50g_(100-20)æ=1cal/g æ_400g_(20-
18)æ =0.2cal/g æ 4

F
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, ,
, , ,
X+| X— ,
,

(Na±) (Cl—) (-)
(+)

(+)

3 Li +1
9 F

-1
7

X 1 X—

1 2

(CH¢) 1 4

CaCO£ CaCl™
NaHCO£

, ,
,

, ,
B,

,
C, D

3

A
D

A

(D)
(C)

III

(E)

> >
> >

(G)
(H) (D) (C)

(E) (F)
(G) (H)
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