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be known as~

the the

be about to~ add to~

You know what?

trip over

to for
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as if I wish

be by

that (that which)

who, whose, whom, which that

(and, but, for

will be

am are / is being

male participate

female

either A or B A B B

called cat

show off

manage to ~

neither

since while

when

carbon footprint
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give off in order to

prevent A from B A B

keep in mind

out of fashion

ed

have has it another

showed manage
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.
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from, for
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,

who the speaker

professional support

trick disappear

call A B A B

begin to

no matter what

enjoy, finish, stop

to want, hope, need

like, love, hate

, and ~ = If you ~ ,

, or ~ = If ~ not / Unless ~ ,

How ( + )!, What a/an (

)!

one of

global warming

sustainable

to others

If How, What

I haven’t seen you for a long time.

be

may

care about~

go through

George Washington

either A or B A B

not ~ until

behind

not only A but also B(= B as well as A) A B

A

although (= though, even though, even if)

no longer (= not ~ any longer, not ~ any more)

enjoy -ing

should be cleaned by to to by

care through as well as

hundred, houses, tools, futurologists

with as Have you finished it? higher,

colder to are taught, is taught to to light

the lanterns (when a bell rang in the evening) were had

will be

is being held, participated, male



Not so good.

It depends on you.

whether ~ or not

harvest to pick and collect what you grow or make

in turn

pick up table tennis

without -ing

one it

to to

not

tell ask

order advise

don’t have to~(=need not)

write down

whatever

Do I know you?

used to

What makes you think so?

keep an eye on

at all times

make sure

went goes Push what is left to one side

that he

diamond

water, garbage, soil, newspaper

get rid of~

take over

A B

has some

Wigden

to

what to do

how to run

if whether

one ones

in a way

in a way

used to

be used to -ing

used used

as if

so that

hundreds and thousands

what how do

if whether

degree

take part in( participate in)

adventure repeat

discover download

of

break down

go bad

to not+to

Mosquito

Mosquito

believe in in the center of

How about you?

come up with for example

seemed would be were

for, of

travel alone down bad

to not not to in

not only not

have spotted her immediately had not met her brother

A

because of pollution

scare

make it easy for to

text message

(t)ruck easily it,  for

the other



if unless

since while

that

flatter

wave and beckon

stroll broadly

disappointed encouraged

suffer from

Though Although If

than

but

and

or

but

now that take off put on

at last

If had have

account for

at a rate of

Unless since from

most important as, as

I would have helped them

forests and animals will disappear /

we can’t get food from the land / the water won’t be good for drinking /

there won’t be any places to live

do does, did

be

call on visit

cancel invite

responsible for~

in search of

a little a few

If If

name A after B B A

That makes sense.

scarcely

before long

for sure

out of breath

one after another

all the time

Ig Nobel Prize

It will be nice to~

with ease(= easily)

come up with

if

preserve wetland

does love that was for in

If I were rich ice

cream with vanilla-flavored As he took

Korea has four distinctive

seasons in a year. It has five-thousand-year historical background. It is a

peninsula located in North-East Asia. Korea is a small country. But it is

an important member of international society.

do much

disappointment It was Jinsu who that helped me carry the books.

from Being unable

I will be 36 years old after twenty years. Maybe I

will be a mother of two children. And I will be an English teacher

because that’s what I want to be. I will live in Seoul near my father and

mother. I will be happy with my whole family.

It is was that

that who

whom when

A

TV

B

woodpecker

pop out
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the North Magnetic Pole

do

much very

worth it a lot of time and energy
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one of the
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make fun of~
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different from

prevent A from B A B

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



as if as though

If had

have

There’s no question about that.

B A

unless if you say you’re sorry

land care program vegetation

on the bottom of

have

Charles Williams

That’s all right. That’s a good point.

want to( would like to)

too ~ for to ( so ~ that cannot )

if ~ not( unless)

had been, have helped you don’t

say you’re sorry

bottom

You flatter me.

to for

be likely to

brush up give up

shape warm-up

stretch muscle

That makes two of us.

for since

to pass to

keep -ing

oversleep

It is said that~

to

for

kind, nice, polite, wise, careless for

of

King George Island South Shetland
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to off

It, for, to It, of, to knew, could

be supposed to~

and, but,

because

wherever

in spite of

be busy -ing

be

Do you mind~?

No, I don’t. Yes, I do.

schedule stick to

live by keep up

neither A nor B A B

tell not to

whose

and he spite busy

helping Neither rains to

whose

mind

can’t help -ing

than any other

as as than

show up(= appear)

put out

as ~ as possible as ~ as one can could

a diary about growing plants

do

if whether

(horse) Skinner

Walk-a-thon

put together

by

a thon a thon

telethon(television marathon)

lending being up

out I could

how much salt we need if whether Tom came back from Canada
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7, 8, 9, 10, 12, 16 =9.5( )9+10
2

=x, 344=4x  x=86( )76+88+94+x+86
5

=4  a+b+c+d+e=20

2a+3, 2b+3, 2c+3, 2d+3, 2e+3

= = =11
55
5

2(a+b+c+d+e)+15
5

(2a+3)+(2b+3)+(2c+3)+(2d+3)+(2e+3)
5

a+b+c+d+e
5

5 80+2=82( )

, 5 x =82 x=90( )80_4+x
5

6 4 x

=80 x=82( )

84 7 7

4 82

78+x
2

21 3 aæ21

30 40 a…30

, 21…a…30

2 1 , 3 3 , 4 4 , 5 2 , 6 2 , 7 2 , 8 1
4 a 3

1 3 , 3

2 4 , 4

( )= =;;¢1§5 ∞;;=31( )

15 , 8
8 30 30

30 30

20_1+25_3+30_5+35_4+40_2
15

56 kg 11

90 21…a…30

7 ( )=31 , ( )=30

, ( )=30

'3 å7 cm 13 2'7 cm 10 cm 

;3$; cm ;;™5¢;; cm 

8(2-'3)
12 cm 9 cm

( )= =9 x+y=14

( )= =4

x¤ +y¤ =100

(x+y)¤ =x¤ +2xy+y¤ , xy=48

(-1)¤ +(x-9)¤ +0¤ +3¤ +(y-9)¤ +2¤
6

8+x+9+12+y+11
6

3+b+(-5)+(-2)+7=0  b=-3

, ( )=( )-( ) ( )=82-3=79( )

a=79+(-5)=74 a+b=74+(-3)=71

S¤ =

( )=

= =5M-2

( )

=;5!;{ (5a-2-5M+2)¤ +(5b-2-5M+2)¤ + +(5e-2-5M+2)¤ }

=;;™5∞;;_{ (a-M)¤ +(b-M)¤ + +(e-M)¤ }

=;;™5∞;;_5S¤ =25S¤ ( )="2 ç5S Ω¤ =5S

5(a+b+ +e)-2_5
5

(5a-2)+(5b-2)+ +(5e-2)
5

(a-M)¤+(b-M)¤+(c-M)¤+(d-M)¤+(e-M)¤
5

48 11 x=-7,

56 kg ( )=5M-2,

( )=5S 12.4

a=9, b=2 ( )=400, ( )=20

5<x<'4å1 28p`cm¤ 5'5<a<15

;4!; 21 '2å1 cm

'2å2 cm 16 cm¤ 4 cm 

4'3 cm 8'3 cm¤

AE”=AC”="2 ¤√ +2¤ =2'2
AG”=AF”="(√2'2) ¤√ +2¤ =2'3
A’I’=AH”="(√2'3) ¤√ +2¤ =4

! x x¤ =6¤ +8¤ , x¤ =100  x=10(cm)

@ 8 8¤ =6¤ +x¤ , x¤ =28  x=2'7(cm)

( )= = =12.4248
20

16_8+12_10
20

3 3

, , ,

a+b=11 , 5a+9b=63

, a=9, b=2

( )= = =400

( )='4 ∂00=20( )

12000
30

(-40)¤_1+(-20)¤_10+0¤_9+20¤_8+40¤_2
30

ABC AB”=" √(2'3≈) √¤ +2¤ =4(cm)

C’M”=2(cm), G CG”=;3@;_2=;3$;(cm)

OB”="2 ¤√ +2¤ =2'2 OC”="( √2'2) ¤√ +2¤ =2'3
OD”="(√2'3) ¤√ +2¤ =4, OE”="4 ¤√ +2¤ =2'5

OEF=;2!;_2_2'5=2'5

EBA= EBC= FBA= FBJ  EBA= FBJ

JKGC= ACHI=AC¤” JKGC=AC¤” =10¤ -8¤ =36(cm¤ )

EFGH EH”¤ =100 EH”=10( EH”>0)
AEH AH”="1 √0¤ - ≈8 Ω¤ ='3 å6=6
( ABCD )=4AD”=4(AH”+HD”)=4_(6+8)=56

2¤ =1¤ +('3)¤ (2'2)¤ =2¤ +2¤

ABC™ CDE AC”=CE”, ACB+ ECD=90
ACE .
ABC BC”=DE”=8(cm) AC”="8 √¤¤ +4¤ =4'5(cm)

ACE=;2!;_(4'5)¤ =40(cm¤ )

=6 x+y=8

=4.2

x¤ +y¤ -12(x+y)+96=21

x¤ +y¤ -12_8+96=21  x¤ +y¤ =21

(-2)¤ +(x-6)¤ +2¤ +(y-6)¤ +4¤
4

4+x+8+y+10
5



! 5-4<x<5+4, 1<x<9
x>5 5<x<9

@ A<90 x¤ <4¤ +5¤ 0<x<'4 å1
! @ 5<x<'4 å1
P+Q=R 12p+Q=40p Q=28p(cm¤ )

(AB” )=;2!;_p_(2'1 å3)¤ =26p(cm¤ )

(AC” )=26p-18p=8p(cm¤ )

;2!;_p_{;2!;AC”}¤ =8p AC”¤ =64

AC”=8(cm)( AC”>0)

AB”¤ =BH”_BC” 8¤ =BH”_16  BH”=4(cm)

H’M”=B’M”-BH”=;2!;_16-4=4(cm)

AH”¤ =BH”_CH” AH”¤ =4_12=48  
AH”=4'3(cm)( AH”>0)

AHM=;2!;_H’M”_AH””=;2!;_4_4'3=8'3(cm¤ )

BD” ABD, BCD
( )= ABD+ BCD= ABCD=5_6=30

DE”¤ +BC¤” =BE”¤ +CD”¤ DE”¤ +8¤ =7¤ +6¤
DE”¤ =21 DE”='2 å1(cm)( DE”>0)

b¤<a¤+c¤ B . A, C
ABC .

4 3

(3, 4, 5), (3, 4, 6), (3, 5, 6), (4, 5, 6)

3¤+4¤=5¤ , 3¤+4¤<6¤

3¤+5¤<6¤ , 4¤+5¤>6¤

;4!; .

ABD BD” AD”=2 1
BD” 10=2 1  BD”=20(cm)
BCD BC” BD”=1 '2

BC” 20=1 '2 BC”=10'2(cm)

12 cm¤ 4'3 cm 54 cm¤

'3 2'6

cm 2 cm ;;¡3º;; cm9'3
2

a

a¤ =36'3, a¤ =144  a=12(cm)( a>0)

AH”= _12=6'3(cm) AG”=;3@;_6'3=4'3(cm)'3
2

'3
4

ABD BD”="3 Ω¤ ç+ç4¤ ='2 å5=5(cm)
ABDª PBA AB”¤ =BP” BD,” 3¤ =5BP” BP”=1.8(cm)
ABP CDQ BP”=DQ”=1.8(cm)
PQ”=BD”-2BP”=5-2_1.8=1.4(cm)

ABC= _2¤ ='3

AD”= _2='3 ADE= _('3)¤ =

ABC ADE=4 3

3'3
4

'3
4

'3
2

'3
4

BCD BC” BD”=1 '2
BC” 4'6=1 '2 BC”=4'3(cm)
ABC AB” BC”=1 '3

AB” 4'3=1 '3 AB”=4(cm)

PQ”¤ =(3-a)¤ +(3+2)¤ =(5'2)¤
9-6a+a¤ +25=50, a¤ -6a-16=0

(a+2)(a-8)=0  a=-2( a<0)

ABC 18 BC”=2 '3
2BC”=18'3  BC”=9'3(cm)
BCD 9'3 BD”=2 1

2BD”=9'3  BD”= (cm)9'3
2

2x¤ =2x+4 x¤ -x-2=0

(x+1)(x-2)=0  x=-1 x=2

A(-1, 2), B(2, 8)
AB”="{√ 2- √(- √1)}¤ √+(8√-2)Ω¤ ='4 å5=3'5

192'3 cm‹ 81'7p cm‹ '6 å1 cm

32'6 cm¤ cm 9'2 cm¤

8'3 å4 8p cm

4 cm 3 cm 27p cm‹

5'3
3

CD”= _6=3'3(cm)

H ABC CH”=;3@;CD”=;3@;_3'3=2'3(cm)

OHC OH”="6Ω¤ ç-ç(2 ç'3 ç)¤ ='2 å4=2'6(cm)

'3
2

NF”=F’M”=MÚD”=D’N” MFND .
MÚN”=AC”=8'2(cm), FD”=8'3(cm)

MFND=;2!;_8'2_8'3=32'6(cm¤ )

HF”="6 Ω¤ ç+ç6¤ =6'2(cm), DF”="6 ≈¤ ç+ç6¤ ç+ç6¤ =6'3(cm)

DHF=;2!;DH” FH”=;2!;DF” H’M”

6_6'2=6'3_H’M” H’M”=2'6(cm)

AC”=AF”=FC”=5'2(cm) AFC= _(5'2)¤ = (cm¤ )

( B-ACF )=( A-BFC )

3!;_ _BP”=;3!;_{;2!;_5_5}_5 BP”= (cm)5'3
3

25'3
2

25'3
2

'3
4

MÚC”=MÚD”= _6=3'3(cm)

CDM

MÚN”="(√3'3) ¤√ -3¤ ='1å8=3'2(cm)

MCD=;2!;_6_3'2=9'2(cm¤ )

'3
2

3'3 cm3'3 cm

M

NC D
6 cm

AH”
="5√¤ +( √3+ √4+ ç3)¤≈
='1∂25=5'5(cm)

4 cm
8 cm

A

B

M

A
B

E

D HGC

3 cm3 cm 4 cm

5 cm

F

x

2p_8_ =2p_2 x=90

ABM
B’M”="8 √¤ +4¤ =4'5(cm)

x
360

BC”="1√3¤ - ≈1ΩΩ≈2 ¤Ω ='2 å5=5

sinA=;1 ∞3;, cosA=;1!3@; sinA+cosA=;1!3&;

;1!3&; 12 cm

;4#; 2'3 cm 1.35

sinx= , cosx= , tanx=

'2

'2
2

'6
3

'3
3



ABC sin30 = =;2!; AC”=3(cm)

BAD= CAD=;2!;_60 =30

ADC cos30 = = AD”=2'3(cm)

ABD AD”=BD” BD”=AD”=2'3(cm)

'3
2

3
AD”

AC”
6

0 <A<45 , sinA<cosA
( )=(cosA-sinA)+(sinA-cosA)

=cosA-sinA+sinA-cosA=0

CEG EGC=90 , CG”=4
EG”="4 √¤ +4¤ =4'2, CE”="4√¤ +( √4'2)å¤ =4'3

sinx= , cosx= , tanx=

sinx÷cosx+tanx= ÷ + = _ + ='2'2
2

3
'6

'3
3

'2
2

'6
3

'3
3

'2
2

'6
3

'3
3

sin 51 =0.7771, cos 52 =0.6157 x=51 , y=0.6157 .

0  ;2!; 1  '3'2
2

5('3-1) cm
23.5 m 2(2-'2) cm 10('2+'6) m

96'3 cm¤ 10'3 cm¤
AB”=4'2 cm, BC”=4'2 cm 8'2 cm¤

A BC” H
ABH

AH”=10sin60 =5'3(m), BH”=10cos60 =5(m)
CH”=12-5=7(m)

ACH AC”=" √AH¤” √+C √H”¤ =" √(5' √3)¤¤ √+7 ≈¤¤ =2'3 å1(m)

CH”=h

ACH AH”=htan45 =h

BCH BH”=htan60 ='3h
AB”=AH”+BH” 10=h+'3h
('3+1)h=10  h=5('3-1)(cm)

CB”=AB”tan36 =30_0.73=21.9(m)
1.6+21.9=23.5(m)

ABH

BH”=20sin45 =20_ =10'2(m)

AH”=BH”=10'2(m)
BCH C=180 -(90 +60 )=30

CH”= = =10'6(m)

AC”=AH”+CH”=10('2+'6)(m)

BH”
tan30

'2
2

CBH BH”=CH ”tan30
CAH AH”=CH” tan60

AB”=AH”-BH” CH ”tan60 -CH”tan30 =20

{'3- }CH”=20  CH”=10'3'3
3

BD”
ABCD= ABD+ BCD

=;2!;_2'3_4_sin(180 -150 )+;2!;_8_6_sin60

=2'3+12'3=14'3(cm¤ )

ACD= ACB ACB=;2!;_4_5_sin60 =5'3(cm¤ )

M BC” AMC=;2!;_5'3= (cm¤ )
5'3
2

ABH AB”=4'2(cm)
ABC

BC”=AB”=4'2(cm)

ABC=;2!;_AB”_BC”_sin45 =8'2(cm¤ )

H

A

B

45

45
60

C

20 m

30

10'2
'3
3

H

B C

A

45
454 cm

120 3 cm 5 cm

9 cm

12p cm¤ 3 cm 5 cm

12 cm

AD”=AF”=3(cm), BD”=BE”=10-3=7(cm)
CE”=CF”=12-7=5(cm)

OC” AD” BOC= OAD=45
OA”=OD” OAD= ODA=45

AOD=180 -2_45 =90

45 90 = µBC µAD, 1 2=6 µAD  µAD=12 (cm)

ODE OD”=DE” EOD= E=15
ODC= OCD= EOD+ E=30
COD=180 -2_30 =120

AOC=180 -(120 +15 )=45

µAC µBD=45 15 , µAC 3=3 1 µAC=9 (cm)

BOD
r ¤ =8¤ +(r-4)¤
r ¤ =64+r¤ -8r+16
8r=80  r=10(cm)

PA”, PB” O
AOB=360 -(90 +90 +60 )=120

( )=p_6¤ _ =12p(cm¤ )120
360

O

C

D
8

4

r-4
BA

r

ABC AC”="1 √5¤ - ç9¤ =12(cm)
O r

CE”=CF”=r , BE”=BD”=9-r , AF”=AD”=12-r

15=(9-r)+(12-r), 2r=6   r=3(cm)

12+11=9+BC”  BC”=14(cm)

AS”=AP”=BP”=BQ”=;2!;AB”=2(cm) DS”=DR”=4(cm)

EQ”=ER”=a DE”=4+a, CE”=4-a

CDE (4+a)¤ =4¤ +(4-a)¤ , 16a=16 a=1(cm)
DE”=4+1=5(cm)

( CDE )=CD”+DE”+EC”=4+5+3=12(cm)

70 54

18 6 cm 60

45 24p cm

CAD= CBD=35
BC” O CAB=90

x= CAB- CAD=90 -35 =55

ABHª CAHª CBA
x= C, y= B, BC”="4 ¤ç ç+ç3¤ =5

sinx=sinC=;5$;, cosy=cosB=;5$;  sinx+cosy=;5$;+;5$;=;5*;

( )= _ +('3)¤ -;2!;_1=;2#;+3-;2!;=43
'3

'3
2

ABC tan60 = ='3 BC”=2'6

BCD DBC= BDC=45

cos45 = = , '2_BD”=4'6 BD”=4'3'2
2

2'6
BD”

BC”
2'2



AOB=2 APB=2_60 =120

=p_3¤ _ =3p(cm¤ )120
360

x=2 APC=2_54 =108

y=;2!;_(360 -108 )=126

x+ y=108 +126 =234

AE” AEB=90 , DAE=;2!; DOE=;2!;_76 =38

AEC x+38 +90 =180 x=52

BAC= BDC=35 A, B, C, D .
BDC+60 =90 BDC=30

, BAC= BDC=30 A, B, C, D
.

ADP DAP= DPB- ADP=75 -30 =45
l 6p l=45 180

l=24p(cm)
24p cm .

BAD= BCD= x( µBD )
ADQ ADC= x+34

PCD PCD+ PDC= APC
x+( x+34 =70 , 2 x=36 x=18

ACD= ABD=55 ( µAD )
µAD= µDC ABD= DBC=55

BCD x=180 -(55 +35 +55 )=35

BC” µAB ;4!;

ACB=;4!;_180 =45

µAB µDC=3 1 DBC=45 _;3!;=15

APB= ACB+ DBC=45 +15 =60

BCA= BAT=53 , ABC x=180 -(47 +53 )=80

BC” O BDC=90
BDC y=180 -(90 +25 )=65

ABCD BAD=180 -65 =115
x=360 -(115 +25 +65 +90 +30 )=35

x+ y=35 +65 =100

QAB= x, PBQ=36 + x

AQB 42 +(36 + x)+ x=180

2 x=102 x=51

180 ADHF,
BEHD, CFHE

BCFD, ADEC,
ABEF

6

ABCD BAD=180 -107 =73
ABT= ADB=45 , ABD x=180 -(73 +45 )=62

PT”=TB” PBT= x

AT” ATP= ABT= x

ATB=90 ( )
BPT x+( x+90 )+ x=180 , 3 x=90

x=30

O BTQ= BAT=50 , O' CTQ= CDT=70
BTD=180 50 +70 + CTD=180 CTD=60

DFE= BED= BDE=60 BED BE”=BD”

ABC=180 -2_60 =60
ABC BCA=180 -(70 +60 )=50

40 115

116

60 50

BAD=;2!; BOD=;2!;_140 =70

ABCD O x= BAD=70

4_10=5_(5+x), 5x=15 x=3(cm)

ATP= PBT APT= ATP  AP”=AT”=4
PT” O PT”¤ =PA” PB”
(4'3)¤ =4_PB”, 4PB”=48  PB”=12

AB”=PB”-PA”=12-4=8

PO”=x (9-x)(9+x)=8_4

x¤ =49 x=7(cm)( x>0)
PA”=AO”-PO”=9-7=2(cm)

4_(4+4)+2_(2+8) ABCD .

8¤ =x(x+12), x¤ +12x-64=0

(x+16)(x-4)=0  x=4(cm)( x>0)

PT¤” =4_16=64  PT”=8(cm)( PT”>0)
ATP TBP TAP= BTP, P
ATPª TBP(AA )
AT” TB”=AP” TP”=16 8=2 1

CBE= EAC= BAE
BAE= CBE BE”

A, B, D
BE”¤ =ED” EA”=3_(3+5)=24

BE”=2'6( BE”>0)

7 8 2 cm 4 cm

16 cm 6.4 cm 9 cm

2'6 6'2 cm 8'2 cm

P

A

CB

Q

10 cm 10 cm

8 cm

A

E

CB
D

5

3

ABC= ACB= AQB
ABP= AQB

B, Q, P ,
AB” .
AB”¤ =AP” AQ”
10¤ =8_AQ”  AQ”=12.5(cm)

PQ”=AQ”-AP”=12.5-8=4.5(cm)



2x¤ +5x+3=(x+1)(2x+3)

( )=2 {(x+1)+(2x+3)}=6x+8

(x-5)(x+2)=x¤ -3x-10 ,
-10 .

(x+6)(x+3)=x¤ +9x+18 ,
x 9 .

x¤ +9x-10 .
x¤ +9x-10=(x+10)(x-1)

(a-b)¤ =(a+b)¤ -4ab=(-4)¤ -4_3=4

( )=a¤ (a-b)-b¤ (a-b)=(a-b)(a¤ -b¤ )

=(a-b)(a+b)(a-b)=(a-b)¤ (a+b)

=4_(-4)=-16

A={-2, 1, a¤ +2a } a¤ +2a=0

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

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

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

a -2 .

3x¤ -4x+A=0 x= =

B=2, 4-3A=13 A=-3 A+B=(-3)+2=-1

B—'1å3
3

2—'4 ƒ-ƒ3 ßA
3

x¤ -2x-5=0 a+b=2, ab=-5

+ = = = =-;;¡5¢;;2¤ -2_(-5)
-5

(a+b)¤ -2ab
ab

a ¤ +b ¤
ab

a
b

b
a

x-1, x, x+1

(x+1)¤ =(x-1)¤ +x¤ -21, x¤ -4x-21=0

(x-7)(x+3)=0  x=-3 x=7

x x=7

6, 7, 8 8 .

(0, 2)

f(x)=ax¤ +bx+c a>0 y

a, b b<0

y x c<0

a>0 b<0, c<0 abc>0

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

y=a(x-2)¤ -3=ax¤ -4ax+4a-3 , 3

y 4a-3æ0 .  aæ;4#;

AP”=x cm BP”=(8-x) cm
y cm¤

y=;2!;x¤ +;2!;(8-x)¤ =;2!;x¤ +;2!;x¤ -8x+32=x¤ -8x+32=(x-4)¤ +16

AP” 4 cm

2 4
.

2_4=8 .

y=-;2!;x¤ -2x=-;2!;(x+2)¤ +2

.
1 .

O
-2

2
y

x

O 2

4

-4

y

x

y=x¤ -4

y=x¤ -4x+4

1

8

4 cm

x x=2 y=a(x-2)¤

x=3, y=-3
-3=a(3-2)¤ , a=-3  y=-3(x-2)¤

3+2=5 4-1=3 12÷4=3

5_;5!;=1 -;4#;-;4!;=-1

-2<a<-1 a+1<0, a+2>0

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

4<'2 ƒx+1<5 16<2x+1<25, 15<2x<24 ;;¡2∞;;<x<12

x=8, 9, 10, 11 A={ 8, 9, 10, 11 } n(A)=4

ABCD 5 5 '5
AB”=BP”='5, BC”=BQ”='5 a=-1-'5, b=-1+'5

a-b=(-1-'5)-(-1+'5)=-2'5
'2å0+'1 ß2 å5-a'5="2 ç¤ ç_Ω5+"5 ç¤ ≈ç_Ω5-a'5

=2'5+5'5-a'5=(7-a)'5
, (7-a)'5='5 7-a=1 a=6

x= = =2+'2

y= = =2-'2

(x+y)(x-y)=4_2'2=8'2

2(2-'2)
(2+'2)(2-'2)

2
2+'2

2(2+'2)
(2-'2)(2+'2)

2
2-'2

= = ? =1.0253.464-1.414
2

2'3-'2
2

'2('6-1)
'2_'2

'6-1
'2

3<'1 å2<4 '1 å2 3 a='1 å2-3
1<'3<2 '3 1 b='3-1

a-'3b=('1å2-3)-'3('3-1)=2'3-3-3+'3=-6+3'3

'6å4=8<Q  "0 ≈.ΩH9=1<Q  2+'3<I

4 '4=2 .
'8 å1 9 .

.
25 —5 , 25 '2å5=5 .

-;2#; 15 -2'5

3 2'1 å5+3
8'2

6x+8 (x+10)(x-1)

1

x¤ -7x+4=0



0.15A

(-) (+) A ,

(+) (-) B

1A 1 6.25 10⁄ °

,

(-) 50mA 50mA

35mA 35mA=0.035A

= _ =1A_10s=10C

1 6.25 10⁄ ·

10A

,

5A 0.2A , 50mA 2mA,

500mA 20mA

0.2A C D

, (-) (-) ,

(+) (+)

IÇ=IÅ-Iı=250mA-100mA=150mA=0.15A

= _ 1 D

0.25A_60s=15C

(Q) (I) (t)

,

, V(

)

,

, (+) (+)

(+) (-) 0

1

, 1

,

6V, 4.5V, 1.5V, 3V, 3V

,

,

,

;1!; :¡2 º:=1 5 1X 5X

A 6X, B 4X, C 2X

(A B C) 3 2 1

A B 3 2

A, B, C

A, B, C

A<B<C

,

1.5V

3V, 4.5V, 1.5V,

1.5V

, B, C

,

4X+8X=12X

4X 8X I= = =0.5A

1 2 1 2

=6 3 2

C D 6A 2X=12V

9V 3A =3X

R=3X-1X=2X

(R¡ R™) 1 1
6X 2A , R 5A-2A=3A

R =4X

S¡ R¡ 12X, S™ R™

6X 4X 12V

3A

20X 40X 0.1A 40X

0.1A 40X=4V , 20X 0.1A 20X=2V

= + R 2X

R=2X+4X=6X, = X+ X R= X4
3

1
4

1
2

1
R

1
4X

1
4X

1
R

12V
3A

9V
13A

1
3X

1
2X

1
1X

6V
12X

V
R

4X

4V, 6A 4X

> = > 60V 1 4 ,



1 J 1V 1A 1

,

, ,

5 1 5

2 2

2

2 2

• _ 2

4 900 J_4=3600 J

,

,

60%

( ),

3600 J

D , D

A , B , C

1 2

2 1 MgCl™

CuSO¢ 1⁄Cu¤ ±+SO¢¤ —

( ) ,

C

,

(-)

(+)

A , B

K± (-) , SO¢¤ — (+)

MnO¢—

(-) , (+)

(+) (-)

1 , 2

2

, ,

, , K±, Cu¤ ± NO£—,

MnO¢—, SO¢¤ — , , ,

1 2

PbI™

CO£¤ — Ba¤ ±

Ba¤ ±

, , ,

Cl— Ag±

(Pb¤ ±) (I—)

(PbI™)

X NaI

A Na™CO£, B K™CO£, C NaCl

(Ca¤ ±) (Ba¤ ±), (Ag±)

,

6X 2A

R¡ =2X 2A=4V

R£ = =6A

R¡ R™ 20X R£ R¢ 5X

= + R=4X

, , 2X , 1X

,

a =2A+8A=10A

6X =10A 6X=60V

b c 20X 5X=4 1

1 4

,

1
5X

1
20X

1
R

12V
2X



(K™CO£) (BaCl™)

(BaCO£)

(KI) I— (+) ,

(Pb(NO£)™) Pb¤ ± (-) (PbI™)

A

A

(Ca¤ ±) , B (Cl—), C

(Na±)

,

1

2 PbI™

,

Ca¤ ±

(AgNO£) (Na™SO¢)

(Cl—) (Ba¤ ±)

NaCl,

Na™CO£ ,

Na™CO£, K™CO£

SO¢¤ — CO£¤ — Ba¤ ± Na±

NaCl BaCl™

SO¢¤ — CO£¤ — Na™SO¢

Ca(NO£)™ AgNO£

, Ca¤ ±

, ,

42g ,

1.4

;8!;

,

,

( , )

( , )

A

A

0~100 0

C

,

,

30

35psu ,

30psu 28g=45psu x, x=42g

,

,

B , B

A , B

,

A, C, ,

22~23 ,

A,

,

13

( ), ,

A , B , C , D , E

= =5840m

,

1000m ,

1460m/s 8 s
2



,

,

(

) ( ) ( )

( ) ( )

2

X ,

,

S ,

,

2n n

2

1

,

,

,

,

2n 2n , 2n n

, , C

1 2 ,

2 4 8 , 4

n

,

, ,

, E,

, 266

,

2000~4000m

,

, , ,

, , ,

,

, , ,

,

, ,

(A+E)

, ,

3n , 2n

, ,

, , ,

A , B ,

A , B

, ,

2

2

2 2

, , , ,

2n=4 A

3n=6

20

A , B , C

A+E, A+D

( )



, ,

C

B

A , B , C , D , E ,

F

,

,

, , , ,

, ,

A , B , C , D , E

2

,

A, C

, ,

( )

,

266

(2n 2n)

1 2

2 1 2n

,

DNA

= _100= _100=20%

A 80æ

50æ E

,

B

x 2m 5m=1m x x=2.5m

1 2

2 1

F=200N ;2!;=100N

,

2 ;4!;

20N=w ;4!;, w=80N

A B =;2!;_;2!;_m_(2v)¤ ;2!;_m_v¤

=mv¤ ;2!;mv¤=2 1

0.5m =(9.8_20)N_0.5m=98 J

(9.8_2)N_1m=F_0.049m F=400N

A O , O B

7m 4m

4m

=4m 3m=4 3

10g
50g

100N A<B<C, A=B=C

400N

1111111121∞
,

¤111111111
,



100 30

70 70

15æ 12.8 g/m‹ , A 23.1 g/m‹

1m‹ 23.1 g-12.8g=10.3g

, 100%

,

,

,

,

B, ,








