


75 A=5, B=6

18.5 30

300 79.7 77

1-1 9 47.5 kg 54% 1-2 1 8

30% 2-1 40 13 85 g 37.5%

2-2 10 65 20% 3-1 32 6

37.5% 3-2 8 16 157.5 cm 4-1

79 4-2 163 cm

2 5

14 195 cm

1-1 8+14+15+A+3+1=50 A=9

45 kg 50 kg

=47.5(kg) .

45 kg 60 kg

15+9+3=27( ) 50

;5@0&;_100=54(%)

1-2 2+4+8+A+3+2=20 A=1

65 60 70

8 .

40 60

2+4=6( ) 20

;2§0;_100=30(%)

2-1 4+9+12+10+5=40( )

80 g 90 g 4 , 90 g 100 g

9

100 g 4+9=13( )

80 g 90 g

=85(g) .

110 g 10+5=15( )

40 ;4!0%;_100=37.5(%)

80+90
2

45+50
2

40 A+2+6+12+8+5+3=40
A=4

73 70
80 8 .

10 ~ 12
12 ~ 14
14 ~ 16
16 ~ 18
18 ~ 20

////

/

////

///

2
4
1
5
3

15

2-2 50-40=60-50= =100-90=10( )
60 70

=65( ) .

80 4+2=6( )

30 ;3§0;_100=20(%)

3-1 1+6+13+8+4=32( )
14 13

15 6 .
17 8+4=12( )

32 ;3!2@;_100=37.5(%)

3-2 140~145, 145~150, 150~155, 155~160,
160~165, 165~170, 170~175, 175~180 8

.
160 cm 170 cm

10+6=16( ) .
155 cm 160 cm

=157.5(cm) .

4-1

( )=

= =79( )

4-2 ( )

=

= =163(cm)3260
20

152.5_2+157.5_4+162.5_6+167.5_6+172.5_2
20

3950
50

55_4+65_10+75_9+85_16+95_11
50

155+160
2

60+70
2

50 ~ 60
60 ~ 70
70 ~ 80
80 ~ 90
90 ~ 100

4
10
9
16
11

55 55_4=220
65_10=650
75_9=675
85_16=1360
95_11=1045

3950

65
75
85
95

50

190 cm 200 cm

=195(cm)190+200
2



80 30 5 94.5

10% x

3+5+11+8+2+1=30( )

;3”0;_100=10 x=3( )

, 10% 3

80 .

x 10æ 20æ

3+9=12( )

40 %

;;¡[™;;_100=40  x=30( )

27.5æ 25æ 30æ

30-(3+9+11+2)=5( )

50 20%

50_;1™0º0;=10( ) .

4+6=10( ) 20%

90 .

,

= =94.5( )945
10

92.5_6+97.5_4
10

5 37.5

35…x<40 .

, a=35, b=40 a+b=35+40=75

10+B=40_;1¢0º0;=16 B=6

A=40-(3+16+10+B)=40-(3+16+10+6)=5

.

.

15 16 17

=16.5( )

18 6+4+2=12( )

50 ;5!0@;_100=24(%)

( )

=

= =18.5( )

( )=3+8+10+4+3+2=30( )

68

60 70 .

, =65( )

70 4+3+2=9( )

;3ª0;_100=30(%)

,

10_(3+8+10+4+3+2)=300

( )= = =79.7( )

30m 35m

20-(3+4+6+2)=5( )

35m 40m 2 ,

30m 35m 5

6 30m

35m . , 32.5m .

60 70

x

2+x=20_;1£0º0;, 2+x=6 x=4

( )=

= =77( )1540
20

55_2+65_4+75_5+85_6+95_3
20

3188
40

24_74.5+16_87.5
40

60+70
2

370
20

17.5_8+18.5_6+19.5_4+20.5_2
20

16+17
2

1+3+7+9+3+2=25( )

1+2+5+8+6+3=25( )

, .

15

16

=15.5( ) .15+16
2

50 kg 55 kg 30 % A=5,

B=17, C=20, D=1 75

50 kg 55 kg

.

50 kg

0.1+0.2=0.3

0.3_100=30(%)



1-1 ( )= =40( )

A= =0.15

B=40_0.35=14

1 C=1

6 7

40_0.25=10( )

7 2+6+10=18( )

;4!0*;_100=45(%)

1-2 70 80 8,

0.4

( )= =20( )

A=;2™0;=0.1

B=20_0.2=4

C=20-(2+4+8+1)=5

D=;2∞0;=0.25

80

0.25+0.05=0.3

0.3_100=30(%)

2-1 50 60 0.25 .

30 60

0.10+0.10+0.25=0.45

0.45_100=45(%)

70

0.15+0.10=0.25

( )= =40( )

2-2 50 60

0.12

( )=0.12_50=6( )

60 40 50

, 50 60

0.04, 0.12 (0.04+0.12)_100=16(%)

3-1 50

2+6+A+18+7+4+3=50 A=10

10
0.25

8
0.4

6
40

2
0.05

B 60 kg

B=47

A+B=10+47=57
55 kg 4+3=7( )

;5¶0;_100=14(%)

3-2 21+4=25( )

.

A=25-(2+9+6+4)=4 A=4

B=21-6=15 B=15

20

6+4=10( ) ;2!5);_100=40(%)

4-1

30 .

16m 20m

=18(m)

12m 2 , 16m

8 12m 16m

8-2=6( ) .

30 16m 20m

18 ;3!0*;_100=60(%)

4-2 7.0 7.5

=7.25( )

8.5 11 8.5

20-11=9( ) .

8.0 7.5

8.0 5 .

;2∞0;_100=25(%)

7.0+7.5
2

16+20
2

1-1 40 A=0.15, B=14, C=1 45 %

1-2 20 A=0.1, B=4, C=5, D=0.25 

30 % 2-1 0.25 45 % 40 2-2 6

16 % 3-1 57 14 % 3-2 25

A=4, B=15 40 % 4-1 30 18 m 

6 60 % 4-2 7.25 9 25 %

A=0.25, B=8 50

2 3 50 %

25 0.19 1 2

.

A=;2∞0;=0.25, B=0.40_20=8

60 kg 70 kg

;2¢0;=0.2 50kg

0.4+0.2=0.6

0.6_100=60(%)



80 85 0.36

( )= =50( )

70 80

0.08+0.16=0.24

50_0.24=12( )

95

0.04_100=4(%), 90

(0.04+0.08)_100=12(%) 12 %

90 .

A B 3a, 2a ,

b, b

A B ;3ıa; ;2ıa;=2 3

60 13 .

.

60 kg 65 kg

48-42=6( ) .

( 50~60 )=( 55~60 )

-( 45~50 )

=42-12=30( )

60

;6#0);_100=50(%)

A=40_0.25=10

B=8+10+13=31

C=40-(8+10+13+7)=2

D=40

E=1

13 20 30

=25( )

A 52_0.25=13( ) , B

48_0.125=6( )

= =0.19 .

.

( )=7.76( )

50 40 50

6 , 80

70 80

50-38=12( ) .

, a=6, b=12 a b=6 12=1 2 .

19
100

13+6
52+48

20+30
2

18
0.36 0.35 24 0.22 38 20 %

237.5 cm

1-(0.05+0.15+0.25+0.1+0.1)=1-0.65=0.35

13 0.05

( )= =40( )

14 16

0.25+0.35=0.6

40_0.6=24( )

15m 20m

14-3=11( ) ;5!0!;=0.22

20m 25m (A-14)

, 25 m 30 m

(50-A)

A-14=2(50-A), A-14=100-2A

3A=114 A=38

350 cm

30-24=6( ) ;3§0;_100=20(%)

( )= =237.5(cm)3800
16

2
0.05

_

150 ~ 200
200 ~ 250
250 ~ 300

cm

2
8
6
16

175 175_2=350
225_8=1800
275_6=1650

3800

225
275

4 , 6 8 cm

4 cm 12 cm a=40 , b=105

1-1 1-2 2-1 2-2 3-1 3-2

4-1 4-2 60 5-1 5-2 30 6-1 4 cm

6-2

AC≥ AB≥ (A)

.

a=40 ( )

b=180 -(35 +40 )=105



12 cm 25

90 35 6

105 25 cm

1-1 ,

.

, a=6, b=9 a+b=15 .

1-2 a=8, b=12 b-a=12-8=4 .

2-1 ABÍ, BCÍ, CAÍ 3 ,

AB≥, BA≥, BC≥, CB≥, AC≥, CA≥ 6 ,

AB”, BC”, CA” 3 .

, x=3, y=6, z=3 x+y+z=12 .

2-2 .

3-1 M”B”=;2!;AB”=12(cm)

M”N”=;2!;B’M”=6(cm)

3-2 M, N AB”, BC”

A’M”=M”B”, BN”=NC”

AC”=AB”+BC”=(A’M”+M”B”)+(B’N”+NC”)

=2B’M”+2BN”=2(B”M”+B’N”)

=2M”N”=8(cm)

4-1 3 x+(4 x+40 )=180 , 7 x=140

x=20

4-2 BOC+ AOD=3 BOC=90 BOC=30

AOD=2 BOC=60

5-1 90 +(2 x-15 )+ x=180

3 x=105 x=35

5-2 x+40 =3 x-20

x=30

6-1 C AD” AB” 4 cm .

6-2 C AB CH” .

10 , 15 .

, x=10, y=15 y-x=5 .

BA≥, BD≥

ABÍ, ACÍ, ADÍ, AEÍ, BCÍ, BDÍ, BEÍ, CDÍ, CEÍ, DEÍ
10 .

AB”, BC” M, N

AC”=2M”N”=2_8=16(cm)

AB”=3BC” AB”=16_;4#;=12(cm)

x+90 +(3 x-10 )=180

4 x+80 =180 , 4 x=100

x=25

x+ y+ z=180 x=180 _;6@;=60

AOP= POQ, QOR= ROB

, AOB=180

2 POQ+2 QOR=180

POR= POQ+ QOR=90

3 x-20 =5 x-84 , 2 x=64

x=32

AOC=3_32 -20 =76

x+(3 x-15 )+( x+20 )=180

5 x+5 =180 , 5 x=175

x=35

a+20 =50 +90 a+20 =140

a=120

50 +90 +( b-30 )=180

b+110 =180 b=70

a+ b=120 +70 =190

l m 2 , l n 2 ,

m n 2 6

.

n

n(n-1) .

A= B=90

AB” AD”, AB” BC”, AD” BC”

2 , 1

3 , 1+2=3( )

4 , 1+2+3=6( )

, 15 ,

1+2+3+ +14=105( )

EB”=;2!;AB”=4(cm)

CG”=;2!;CD”=6(cm)

CF”=;2!;CG”=3(cm)

EF”=EB”+BC”+CF”=4+18+3=25(cm)

AHD=90 + CHD=4 CHD CHD=30 ,

DHB=90 - CHD=60

DHE=;3!; DHB=20

CHE= CHD+ DHE=30 +20 =50



21 cm 127.5 32

180 , 180

a=180 -(28 +143 )=9

b=37 ( )

a+ b=9 +37 =46

b

a

28

53

143

37

M, N AB”, BC”

AC”=AB”+BC”=2MÚB”+2BN”=2(MÚB”+BN”)

=2MÚN”=2_9=18(cm)

, AC”=6CD”=18 CD”=3(cm)

AD”=AC”+CD”=18+3=21(cm)

1 =30

1 =0.5 , 1 360

1 =6 .

, 4 45 12

30 _4+0.5 _45=120 +22.5 =142.5

6 _45=270

,

270 -142.5 =127.5

COD=a, DOE=b

AOC=3a, EOF=3b

AOF= AOC+ COD+ DOE+ EOF

=3a+a+b+3b=4a+4b

AOF=180 -52 =128

4a+4b=128 , 4(a+b)=128 a+b=32

COE=a+b=32

360
60

36
60

360
12

c f h BC”, EF”

1-1 1-2 2-1 2-2 134 3-1 100 3-2

4-1 68 4-2 40 5-1 5-2 6-1

6-2

1-1 a .

1-2 a=180 -120 =60

b= a=60

d=180 -50 =130

f= d=130

2-1 l m x+45 =65

x=20

2-2 l m x=64 ( )

180

y=180 -110 =70

x+ y=64 +70 =134

3-1

l, m n

x=70 +30 =100

3-2 l, m

p, q

x=20

4-1 AD” BC” FGE= DEG=34 ( )

,

DEG= GEF=34

x=34 +34 =68

4-2 GFE= FEC= x( )

FEC= GEF= x( )

GEF 100 + x+ x=180

2 x=80 x=40

5-1 l m,

m n a=90 ( )

l n .

5-2

70

70

110
l

n

m 30

30

20 20

40
40
40

40
l

p

q

m

l
a

n

m

ABCD EF”, FG”, GH”, HE”

4 .



80 70 2

6-1 AD” BC”, EH”, FG” AB”

EH”, FG”, CG”, DH”

AD” AB”

EH”, FG” 2 .

6-2 AC” AB”, AD”, AE”, BC”, CD” 5

BE”, DE” 2 .

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

50

5 8

30 150

l m c= e .

(3 x-30 )+( x+10 )=180

4 x-20 =180 , 4 x=200

x=50

l m

ABC= ECD=60 ( )

DEC=60 ( )

CDE 60 +60 + x=180

x=60

l, m

p, q

x=40 +42 =82

l,

m n

50 +60 + x=180

x=70

a=90 -(25 +25 )=40

b=180 -(65 +65 )=50

a+ b=90

AC AB”, BC”,

CD”, AD” 4 , AC

BD” 1 .

, a=4, b=1 a+b=5 .

l

p

q

m

40

40

20
20

42
42

l

m

n
x

60

60
50

50
80

80

100

m n

l

m

n

BH” AF”, EF”, DE”,

CD”, GL”, LK”, JK”, IJ” 8 .

AB BF B

.

AB CG .

ABCD EFGH .

AB DC

GH .

Q R .

, .

.

PAB+ RCB= B=90

PAB RCB=1 5

PAB=90 _;6!;=15 , RCB=90 -15 =75

BCS CBS=45 , BCS=180 -75 =105

x=180 -(45 +105 )=30

ABE+ CDE=75

ABE=75 -45 =30

, BFD= ABF+ CDF

=2( ABE+ CDE)=150

ABE+ BFD=30 +150 =180

l, m n, p,

q

a+ b+ c+ d+30

=180

a+ b+ c+ d=180 -30 =150

NF”

JH”

.

l
n
p

q

a

a

m

b
a+b

a+b+c

a+b+c+d

c

30
d

J(L)

C

K

N
A(M, I)

G(E)
F

B(D, H)



l, m

p, q

,

(2 x-10 )+( x-50 )

=180

3 x=240 x=80

AH” BC”

BCA=180 -105 =75 ( )

ACB= ACI=75 ( )

CAI= ACB=75 ( )

ACI AIC=180 -(75 +75 )=30

DE” GF”

EDG=180 -100 =80 ( )

GDI=180 -80 =100

AID= GDI=100 ( )

x= AID- AIC=100 -30 =70

BC AEHD, EFGH

2 , BF

AD”, CD”, EH”, GH” 4 , ABCD

ABFE, BFGC, DCGH, AEHD

4 .

, a=2, b=4, c=4 a-b+c=2 .

l
2x-10

x-50
x-50

30
30

x
x

x

p

q

m

75
75
75105

30

100

10080

x
H

B

A I

E
F

GC D

YOC

1-1 1-2 2-1

2-2 3-1 3-2 , 4-1 4-2

5-1 3 5-2 6-1

6-2

1-1

1-2

2-2 A, B

P, Q

P’M”=M”Q”, AP”=BP”, AQ”=BQ”, PMA= PMB

A’M”=P’M”

3-1 l

P l .

3-2 AP”=PN”=PB” , AQ”=BQ” .

4-1 O

.

A, B

XOY .

O C .

, .

4-2 OP”+OY”

5-1 OA” OB”, O’ C”, O’ D” 3 .

5-2 l A A

AP” l

B .

B, P AP”

C .

P C .

6-1 P l

Q .

Q

PQ, l A, B .

P QA”

PQ C .

A AB”

.

C AB”

D

.

PD PD l

.

, .

6-2

OC≥ XOY

XOC= YOC



90

90

45

.

OX”+OP” .

MON= MOB+ BON=;2!; AOB+;2!; BOC

=;2!;( AOB+ BOC)=;2!;_180 =90

.

P

l .

AB”=PQ” AB”+PQ” .

AB” A, B

.

OA” CD” .

PR”=PQ”

,

.

90 45 , 60

( )

30 , 30 15 .

75 =60 +15

A, B

.

OA”=OB”=OC” AOB, BOC

.

OAM= OBM, OBN= OCN

AOM= BOM, BON= CON

MON=;2!; AOB+;2!; BOC

=;2!;( AOB+ BOC)=;2!; AOC

OB”+AB”

AB” P . ( )

AP” Q . ( )

PB” R . ( )

, AB” Q, P, R .

O

. , OA≥, OB≥ C, D

.

C, D OC”

. ,

Q, P .

O P, O Q

OP≥, OQ≥ .

AB .

BC≥ ABC

PCQ

.

C

AB” CP≥ D .

AD ABCD

.

A B
RPQ

O A

B

D

C

P

Q

D

P

A

B C Q

3<a<11



1-1 1-2 2-1 2-2 3-1

3-2

6<x<20

5

1-1 8 cm , 8<a+5

a>3

a cm , a<5+8

a<13

, 3<a<13

1-2 3+2>4

.

2-1 A AB”, BC”

.

2-2 , C

BC” B C

ABC .

BC” B AB” ABC

.

3-1 CA”>AB”+BC”

B

3-2

ABC .

6<3+4 .

.

AB” BC” B

.

C .

.

A .

AB”+BC”=CA” .

(2, 3, 4) 2+3>4( )

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

(2, 4, 5) 2+4>5( )

(3, 4, 5) 3+4>5( )

, 3 .

A AB”, BC”

.

.

.

B C BC”

B+ C=180

.

A=100 A+ B=180

.

.

7-3<a<7+3 4<a<10

, a 5, 6, 7, 8, 9 5 .

) 4 cm 60 , 90

) 4 cm 30 , 90

) 4 cm 60 , 30

, 3 .
12>5+6 .

2 .

a+6

(a-2)+(a+2)>a+6, 2a>a+6 a>6

) x cm ,

x<7+13 x 20

) 13 cm ,

13<7+x 6<x

), ) 6<x<20

75
B C

10 cm

105

BA

C

a>3 2 6

a+(a+4)>a+7, 2a+4>a+7 a>3



BC” C

BC” 30 CD≥

B 9 cm

. CD≥

ABC

2 .

5 3

(3, 5, 8), (3, 5, 9), (3, 5, 11), (3, 8, 9), (3, 8, 11),

(3, 9, 11), (5, 8, 9), (5, 8, 11), (5, 9, 11), (8, 9, 11)

10 .

(3, 8, 9), (3, 9, 11), (5, 8, 9), (5, 8, 11), (5, 9, 11),

(8, 9, 11) 6 .

D

A

B

A

C
16 cm

9 cm9 cm

30

GH” E 8 cm 125

ABC™ DFE(ASA ) SSS

1-1 1-2 2-1 2-2 x=6 cm, y=52

3-1 3-2 4-1 4-2 5-1

5-2 6-1 5 m 6-2 78

2-1 A .

2-2 BC” EF” x=EF”=6(cm)

F C y= C=52

3-1 ABC DEF SSS , ASA

2 .

3-2 B= E ,

ASA .

AC”=DF”

SAS .

4-1 , ASA

, SSS

, SAS

4-2 5 cm, 6 cm

180 -(65 +55 )=60 SAS .

5-1 POA POB

OP” ( ), POA= POB( )

APO=180 -(90 + POA)

=180 -(90 + POB)= BPO( )

POA POB(ASA )

5-2 PAM PBM

A’M”=B’M”

P’M” AB” PMA= PMB=90

P’M”

, ,

PAM PBM(SAS )

,

PA”=PB” .

6-1 CAB CED

CA”=CE”, CB”=CD”,

ACB= ECD( )

CAB CED(SAS )

AB”=DE”=5(m)

6-2 ABC DBE

BC”=BE”, AB”=DB”, B

ABC DBE(SAS )

A= D=28

ABC ACB=180 -(28 +50 )=102

x=180 -102 =781-1 ,

.

.

.

1-2 .

3 ASA

180 32 cm¤

ABC ADC

AB”=AD”, BC”=DC”, AC”

,

ABC ADC(SSS )



5 cm ABE™ ADC(SAS ) 20

ABD™ CAE(ASA ) 17 cm

BCG DCE

BC”=DC”=4(cm)

CG”=CE”=3(cm)

BCG= DCE=90

BCG DCE(SAS )

DE”=BG”=5(cm)

BDM CEM

B’M”=C’M”, BMD= CME( ),

BDM= CEM=90 MBD= MCE

BDM CEM(ASA )

EAB EDC

AB”=DC”, BE”=CE”,

ABE= DCE=90 -60 =30

EAB EDC(SAS )

GAD=90 - EAB,

GFD=180 - BFC

GAD+ GFD=90 +180 -( EAB+ BFC)

, BE”=CF”, AB”=BC”, ABE= BCF=90

ABE BCF(SAS ) BFC= AEB

, EAB+ BFC= EAB+ AEB=90

GAD+ GFD=90 +180 -90 =180

,

AG”=BG”=CG”=DG”, AC” BD”

AFG BEG

AG”=BG”, FAG= EBG=45 ,

AGF=90 - AGE= BGE

AFG BEG(ASA )

( AEGF )

= AEG+ AFG= AEG+ BEG

= BAG=8(cm¤ )

( ABCD )

=4 ABG=4_8=32(cm¤ )

ACE DCB

AC”=DC”, CE”=CB”,

ACE= ACD+ DCE= BCE+ DCE= DCB

ACE DCB(SAS )

.

ABCD EFGH

AB” EF” .

C G .

AB” EF” AB”=4 cm .

A D .

AB”=DC”, BD”=AC”, AD”

ABD DCA(SSS )

AB”=DC”, AC”=BD”, BC”

ABC DCB(SSS )

AB”=DC”, ABD= DCA, BAC= CDB

ABO DCO(ASA )

, 3 .

ABC ADE

AB”=AD”, ABC= ADE, A

ABC ADE(ASA )

7 cm , 60 ,

55 .

ABC DEF

AB” DE” ABC= DEF( )

AC” DF” ACB= DFE( )

BC”=BF”+CF”=FC”+CE”=EF”

ABC DEF(ASA )

ADE BFD

AD”=BF”, A= B=60

AE”=AC”-CE”=AB”-AD”=BD”

ADE BFD(SAS )

ADE CEF

, ADE BFD CEF

ED”=DF””=EF””

, DEF .

BCE CBD

B= C, E= D=90

ECB= DBC

BCE CBD(ASA )

BE”=CD”

, AE”=AB”-BE”, AD”=AC”-DC”

AE”=AD”

ACE ABD

A ACE= ABD, AC”=AB””

ACE ABD(ASA )

FAE CDE

FE”=CE”, AFE= DCE( ),

AEF= DEC( )

FAE CDE(ASA )



ABE ADC

AB”=AD”

AE”=AC”

BAE= BAC+ CAE=60 + BAC

DAC= DAB+ BAC=60 + BAC

BAE= DAC

, , ABE ADC(SAS )

ADC ABE

ADC= ABE=20

ABD CAE

BAD+ CAE=90

BAD+ ABD=90

, ABD= CAE,

BAD= ACE, AB”=AC”

ABD CAE(ASA )

ABD CAE

DA”=CE”, BD”=AE”

D’E”=D’A”+AE”=CE”+BD”=5+12=17(cm)

150 64.5

22

16 cm

35 JC”, HE” JH”, CE”

7<x<19( ) x=80 , y=8 cm

90

A=20-(2+2+3+4)=9

2+3+4+8+5+4+3+1=30( ) .

50 60

90 100

55 , 95 .

, 55+95=150( ) .

50 2+3+4=9( )

;3ª0;_100=30(%)

50 60

40-(4+15+9+3)=9( )

( )=

= =64.5( )

.

50 kg 60 kg

50~55, 55~60 ,

0.24+0.20=0.44

50_0.44=22( ) .

15 16

15-5=10( ) .

16 17 35, 15

16 15 .

, 18 16

17 16.5 .

A=40-(1+6+9+10+1)=13,

B=;4§0;=0.15, C=1+6+9+A+10=39,

D=40,

1 E=1

6

16 ;4!0̂;_100=40(%)

AB≥;CA≥=AC”

M, N AC”, BC”

A’M”=M”’C” CN”=NB”

AB” .

AB”=A’M”+M”’C”+CN”+NB”=2M”’C”+2CN”

=2(M”C”+CN”)=2_8=16(cm)

x+ y+ z=180

x=180 _;9#;=60

(2 x+10 )+(3 x+20 )+ x=180

6 x=150 x=25

x=180 -(100 +45 )

=35

x= FEC= FEG

GEF x+ x+70 =180

2 x=110 x=55

l, m

k, n

x=20 +15 =35

2580
40

45_4+55_9+65_15+75_9+85_3
40

45
100

100 80

x
l

m

40l

k

n

m

40
20

20
15
15



AB
JC”, HE” .

GF
JH”, CE” .

BD” DG” .
AB” DG” .
AE” BGD .
DG” AB”, BF”, EF”,
AE”, EH” 5 .

CP”+BP”

.

AB” P
PA”=PB” .

C .
.

⁄ x , 6+13>x x<19
¤ 13 , 6+x>13 x>7

, ⁄, ¤ 7<x<19

B= E=30 , C= F=70
x= D=180 -(30 +70 )=80

y=EF”=BC”=8(cm)

.
C F .

AOD COB
OA”=OC”, OD”=OB”, AOD= COB

AOD™ COB(SAS )

ABE BCF
AB”=BC”, ABE= BCF=90 , BE”=CF”

ABE™ BCF(SAS )
EAB= FBC

EAB+ GEB=90
GBE+ GEB= EAB+ GEB=90

x= AGF= EGB=90

H

E

D(B, F)

J

C

A

B

P
l

I(A, G)

108 35 113

1-1 1-2 2-1 2-2 150 3-1 14

27 54 90 3-2 4-1 25 4-2

5-1 540 108 5-2 6-1 6-2

1-1 3

, .

2-1 A=360 -(70 +60 +120 )=110

, A 180 -110 =70

2-2 A 180 -120 =60

, a=60

B 180 -90 =90

, b=90

a+b=60 +90 =150

3-1 = =14( )

= =27( )

= =54( )

= =90( )

n

.

3-2 n-3=8 n=11

,

= =44( )

4-1 2 x+75 +( x+30 )=180

3 x=75 x=25

4-2 ABC

BAC=180 -(45 +35 )=100

CAD= BAD=;2!;_100 =50

, ADC x=180 -(50 +35 )=95

88
2

11_(11-3)
2

n(n-3)
2

180
2

15_(15-3)
2

108
2

12_(12-3)
2

54
2

9_(9-3)
2

28
2

7_(7-3)
2

= =35( )

=160 , a=160

=20 , b=20

a-b=160 -20 =140

360
18

180 _(18-2)
18

70
2

10_(10-3)
2



25

40 85

96 540

n n-3=9 n=12
,

= =54( )

15-3=12( ), a=12

15-2=13( ), b=13
a+b=25

27
n

=27, n_(n-3)=54 n=9

,
.

180 ,
x+45 =65 +40

x=60

A=80 B+ C=100
IBC

BIC=180 - =180 - =130
100
2

B+ C
2

n_(n-3)
2

108
2

12_(12-3)
2

360
55 +(180 -105 )+(80 + x)+110 =360
320 + x=360 x=40

( )=180 _(5-2)=540
100 +(180 -60 )+ x+110 +95 =540

x=115

ABD

ADB=;2!;_(180 -130 )=25

AD” BC” DBC= ADB=25 ( )
DBC 180
x=180 -(25 +70 )=85

n

( )=180 _;5@;=72

=72 n=5

n

=60 n=6

,

= =9( ) .

n

=144 180 _(n-2)=144n

36n=360 n=10
.

36 .
4 1 .

= =14( )

ABC 64 +46 + B=180 B=70
BD” B

ABD= DBC=;2!; B=35 DBC=35

ACE=180 -46 =134
CD” C

ACD= DCE=;2!; ACE=67 ACD=67

, BCD 35 +46 +67 + BDC=180
BDC=32

ABC
ACB= CAB=32
ABC CBD=32 +32 =64

CBD
CDB= CBD=64

, ACD x=32 +64 =96

28
2

7_(7-3)
2

180 _(n-2)

2

18
2

6_(6-3)
2

360
n

360
n

5-1

180 _(5-2)=540

= =108

5-2 180 _(n-2)=1080 n-2=6 n=8

,

=135

6-1 =20 n=18

, .

n .

6-2 =45 n=8

, 8 .

360
n

360
n

360
n

180 _(8-2)
8

540
5

180 _(5-2)
5



12 1800 30 108 36

72 130 115 65

n

=54, n_(n-3)=108

n=12, .
, 12 .

180 _(12-2)=1800

=30

=108

ABE AB”=AE”

ABE=;2!;_(180 -108 )=36

ABC AB”=BC” ,
ABC=108

BAC=;2!;_(180 -108 )=36

, ABF
x= ABE+ BAC=36 +36 =72

ABCD 360
120 +110 + ABC+ BCD=360

ABC+ BCD=130
2 PBC+ ABC+2 PCB+ BCD=360
2 PBC+2 PCB+130 =360
2( PBC+ PCB)=230

PBC+ PCB=115
PBC x+ PBC+ PCB=180
x+115 =180 x=65

180 _(5-2)
12

360
12

n_(n-3)

2

a+ b+ c+ d+ e+ f+ g
=(7 )
-( )_2

=180 _7-360 _2=1260 -720 =540

µAB BOC AOB

9 cm 6p cm 9p cm¤

6p cm, 24p cm¤

1-1 1-2 2-1 4.8 cm 25 2-2

AOB=60 , µCD=15 cm 3-1 l=(24+6p) cm,

S=(36-9p) cm¤ 3-2 6p cm¤ 4-1 (10p+10) cm

4-2 (3p+8) cm 5-1 5-2 21p cm¤ 6-1

10p cm¤ 144 6-2

( )=2p_8_ =6p(cm)

( )=p_8¤_ =24p(cm¤ )
135
360

135
360

x 3=120 40 , x 3=3 1

x=9(cm)

1-1 O OA, OB AB
.

2-1 150 60 =12 x, 5 2=12 x
x=4.8(cm)

100 x=8 2, 100 x=4 1
4x=100 x=25

2-2 ∠AOB=x, µCD=y
µAB µ EF= AOB EOF, 10 5=x 30

x=60
µCD µEF= COD EOF, y 5=90 30

y=15(cm)

3-1 l=6_4+2p_3=24+6p(cm)
S=6_6-p_3¤ =36-9p(cm¤ )

3-2 ( )=(p_4¤ )_;2!;-(p_2¤ )_;2!;

=8p-2p=6p(cm¤ )

4-1 ( )
=( AB )+( AC )+( BC

)

={;2!;_2p_5}+{2p_10_ }+10

=5p+5p+10=10p+10(cm)

4-2 ( )

=2p_8_ +2p_4_ +4+4

=2p+p+8=3p+8(cm)

5-1 ( )=2_{p_4¤ _ -;2!;_4_4}

=2_(4p-8)=8p-16(cm¤ )

5-2 ( )=p_10¤ _ -p_4¤ _

=25p-4p=21p(cm¤ )

6-1 ( )=;2!;rl=;2!;_5_4p=10p(cm¤ )

x

p_5¤ _ =10p x=144
x

360

90
360

90
360

90
360

45
360

45
360

90
360



6p cm 108 1.8p cm 4p cm

6 cm 12p cm¤ 24p cm 24p cm¤

µAB, µ BC, µ CA AOB, BOC, COA
2x, 3x, 5x

2x+3x+5x=360 , 10x=360 x=36
, AOB=2_36 =72 .

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

AOD=180 -(45 +45 )=90
, µBC µAD= BOC AOD

6 µAD=45 90 µAD=12(cm)

;6!; .

( )=( )_;6!;=8p

( )=8p_6=48p(cm¤ )

( )=(2p_5)_;2!;+2p_;2%;

=5p+5p=10p(cm)

( )=p_3¤ +(p_6¤ )_;2!;

=9p+18p=27p(cm¤ )

r cm

2p_r_ =8p r=18(cm)

S1, S2

( )=S1-S2

=p_12¤ _ -p_6¤ _

=96p-24p=72p(cm¤ )

= =120

( )=p_6¤ _ =12p(cm¤ )

( )

=2p_5_ +2_5+2p_10_

= p+10+ p=5p+10(cm)10
3

5
3

60
360

60
360

120
360

720
6

180 _(6-2)
6

240
360

240
360

80
360

a

b

( )

=;2!;_10_10=50(cm¤ )

( )

=p_4¤ _;2!;+p_8¤ _ -p_4¤ _;2!;

=8p+8p-8p=8p(cm¤ )

A 2p_2+8_2=4p+16(cm)
B 2p_2+4_3=4p+12(cm)

,
(4p+16)-(4p+12)=4(cm)

S1 S2

6 cm 12 cm
.

p_6¤_ =p_12¤_ x=45

.

( )

=p_10¤_ +p_4¤_

+p_2¤_

=75p+4p+p=80p(m¤ )

90
360

90
360

270
360

x
360

1
2

45
360

2 m

4 m 6 m

8 m

10 m

( )=2p_3=6p(cm)

BOC=360 _;1£0;=108

360 108 =6p µ BC
µBC=1.8p(cm)

µBC O
2p_2=4p(cm)

2p_AB”_ =4p, ;3@;p_AB”=4p

AB”=6(cm)

( ABC )=p_6¤ _ =12p(cm¤ )

AB”=BC”=CD” , AD”=12 cm

AB”=BC”=CD”=;3!;_12=4(cm)

120
360

120
360

12 cm

27p cm¤ 12p cm¤

8p cm¤

6-2 p_3¤ _ =2p  x=80
x

360 a

a b
b



40 .

.

1-1 . .

. 1-2 2 1 0

2-1 2-2 3-1 25 3-2 60 4-1

4-2 2 cm<d<8 cm 5-1

. 0 5-2 6-1 2 3

1 0 4 6-2

3-1 AB” O ABO=90
ABO x=180 -(90 +65 )=25

3-2 l O OTQ=90
OPT OTP=30

, PTQ= OTQ- OTP=90 -30 =60

4-1 d>r+r d<r-r
d>4+7=11(cm) d<7-4=3(cm) .

4-2

r-r <d<r+r 5-3<d<5+3
2 cm<d<8 cm

5-1 r=12 cm, r =6 cm
d=4 cm d<12-6

.
0 .

5-2 r=8 cm, r =6 cm
d=15 cm d>r+r .

, .

6-2 r=5 cm, r =8 cm
d=13 cm d=r+r .

,
3 .

0…d…8

32 cm 48 cm¤ 115

x=180 -(50 +90 )=40

8-6<10<8+6 .

, 2 .

2 cm, 4 cm, 6 cm
.
( )
=2p_2+2p_4+2p_6
=4p+8p+12p=24p(cm)

( )=p_6¤ -p_4¤ +p_2¤
=36p-16p+4p
=24p(cm¤ )

1-1 r=5 cm
d=2 cm d<r .
d=5 cm d=r .
d=7 cm d>r .

1-2 r=8cm
d=3cm d<r .
, 2 .

d=8cm d=r .
, 1 .

d=16cm d>r .
, .

2-1 l d=r .
, r=5 cm d=5 cm .

2-2 l O
0 d<4 .

d=r .

l O .
i) l O , d=8
ii) l O , 0…d<8

, i), ii) d 0…d…8
.

µAB µAC=1 2 AOB=180 _ =60

x=180 -(90 +60 )=30

OT OTP=90
AOT=50 , BOT=180 -50 =130

x=;2!;_(180 -130 )=25

.

PAO= PBO=90
AOB( )=360 -(90 +90 +60 )=120
AOB( )=360 -120 =240

( )=p_6¤ _ =24p(cm¤ )240
360

1
1+2



5 7 ;;¢5•;; cm 90

PAO= PBO=90

S1

APBO 360 -(90 +90 +30 )=150

S2

360 -150 =210

,

S1 S2=150 210 =5 7

( AOO )=;2!;_6_8=;2!;_A’M”_10

5A’M”=24 A’M”=;;™5¢;;

AB”=2A’M”=2_;;™5¢;;=;;¢5•;;(cm)

P’M”=R’M”=Q’M”

PMR RMQ

.

RPM= PRM= x,

MRQ= MQR= y

PRQ= PRM+ MRQ= x+ y

PQR 2 x+2 y=180

PRQ= x+ y=90

O O

C O

8 cm

O

AO”=A’O ”-O’O ”

=8-5=3(cm)

, O

C’O ”=O’O ”-OC”=11-3=8(cm)

( O )=p_8¤ =64p(cm¤ )

11cm

O
A B

C
8cm

5 cm

OO

R

P QM

O

O

1-1 1-2 2-1 2-2 3-1

3-2 4-1 4-2 5-1

, AB” 5-2 4 cm 6-1 6-2

.

1-1 a=6, b=9, c=5
a-b+c=6-9+5=2 .

1-2 , , , 6
8 .

d cm
d>5+7=12

r=8 cm, r =4 cm d=9 cm
r-r <d<r+r .

, .

11+13+8=32(cm)

AB” O’O ” M

O’O ” AB”

B’M”=;2!;AB”=;2!;_12=6(cm)

( OBO )=;2!;_16_6=48(cm¤ )

OPQ= O QP=90

65 +90 +90 + x=360

x=115

.

, 8-x>3 x-8>3, x<5 x>11

.

4 3 2

1 .

AB” OD”, BC” OE”, CA” OF”, C=80

DOE=180 -60 =120 , EOF=180 -80 =100 ,

DOF=180 -40 =140

µDE µEF µFD= DOE EOF DOF

=120 100 140 =6 5 7

AP”=CP”, BP”=CP” AP”=BP”

PC” OC”, PC” O’ C” PC” O’O’ ”

,

.

O’O ”=a+b

AP”=BP”=CP”

AB”=AP”+BP”=CP”+CP”=2CP”

3cm

O 3cm

5cm

5cm

8cm

8cm
O

O



2-1

.
(n+2)

n+2=7 n=5
,
.

2-2

.
2 4

.

3-1

32 22

,

20 48 cm¤

20 .

, ,
, 4 , 6 ,

12 .
4+6+12=22

12 ,
.

,
2 .

, , ,
, 5 .

10 cm .

.
.

.

.

n 3n ,
(n+2)
3n-(n+2)=18, 2n=20 n=10

, 10 2=20( )
.

AB” H’I’ .

.

l 1
4 cm , 6 cm

. ,
, 8_6=48(cm¤ )

3 3 4 3 5

3-2 .

4-1

. .

4-2 , , , .

5-1

AB” .

5-2

.
( )=4(cm)

6-1

.

6-2

.

l

A

B C

D

2 cm

4 cm 3cm

3 cm

l l

a=7, b=10, c=15 a+b+c=32 .

4 5 5
5 6 7

.

18 .

3

4

4

4

3

5
,

. ,
12 , 20

12 , 20 .

150 7 ; ¡2¢5¢;;p cm¤



10 cm

48p cm¤ (280-4p) cm‹

104 cm‹ 108 cm¤

36 cm‹

1-1 1-2 2-1 45 cm‹ 2-2 28 cm‹ 3-1

3 cm 66p cm¤ 3-2 112p cm¤ 4-1 4-2

5-1 5-2 10 cm 6-1 6-2 84 cm‹

240 cm¤ , 192 cm‹

96p cm¤ , 128p cm‹ 176 cm¤

72 cm‹

1-2 ( )=4_5=20(cm¤ )

( )=(4+5+4+5)_h=18h(cm¤ )
148 cm¤ 20_2+18h=148

18h=108 h=6(cm)

2-1 ( )=;2!;_(2+4)_3=9(cm¤ )

( )=( )_( )
=9_5=45(cm‹ )

2-2 ( )={;2!;_4_2}_7=28(cm‹ )

3-1 rcm
2pr=6p r=3(cm)
( )=(p_3¤ )_2+6p_8

=18p+48p=66p(cm¤ )

3-2 ( )=(p_4¤ )_2+2p_4_10
=32p+80p=112p(cm¤ )

4-1 l
1

.
( )=(p_2¤ )_3=12p(cm‹ )

4-2 ( )=(p_4¤ _ )_6=24p(cm‹ )

5-1 ( )=(5_5)+{;2!;_5_9}_4

=25+90=115(cm¤ )

5-2 ( )=(8_8)+{;2!;_8_x}_4=64+16x

224 cm¤
64+16x=224, 16x=160 x=10(cm)

6-1 ( )=;3!;_{;2!;_8_6}_12=96(cm‹ )

6-2 ( )=;3!;_6_6_8-;3!;_3_3_4

=96-12=84(cm‹ )

90
360

2 cm

3 cm

( )={;2!;_6_8}_2+(6+8+10)_8

=48+192=240(cm¤ )

( )={;2!;_6_8}_8=192(cm‹ )

1-1 ( )={;2!;_3_4}_2+(3+4+5)_10

=12+120=132(cm¤ )

2
{(5_12)+(6_20)}÷2=180÷2=90( )

3
{(5_12)+(6_20)}÷3=180÷3=60( )

90+60=150

.
a 2, b 3, c 4
, a+2=8 a=6
b+3=8 b=5
c+4=8 c=4
a+b-c=6+5-4=7

AB” 1

.

,
C

.
rcm

;2!;_3_4=;2!;_5_r r=;;¡5™;;

,

p_{;;¡5™;;}¤ =;;¡2¢5¢;;p(cm¤ )

A

B

C

3 cm

5 cm

4 cm

( )=2_[;2!;_(3+7)_3]+(3+5+7+3)_8

=30+144=174(cm¤ )

( )={;2!_4_3}_2+(4+5+3)_4

=12+48=60(m¤ )
, 60 ÷6=10(L) .



72 cm¤ , 20 cm‹

168p cm¤ , 224p cm‹ 27 cm‹

;2(; cm‹ 6 1

( )=;2!;_12_5+;2!;_13_6=30+39=69(cm¤ )

h cm
69_h=690 h=10(cm)

( )={;2!;_4_2}_5=4_5=20(cm‹ )

( )

={p_4¤ _ }_2+2p_4_ _10+(4+4)_10

=24p+60p+80=84p+80(cm¤ )

rcm
2p_r=4p r=2(cm)

( )=(p_2¤ )_2+4p_10
=8p+40p=48p(cm¤ )

( )=(p_4¤ )_10-(p_3¤ )_10
=160p-90p=70p(cm‹ )

( )=(8_5_7)-{;2!;_p_4¤ }_5

=(280-40p)(cm‹ )

( )=(5_5)+{;2!;_5_6}_4=25+60=85(cm¤ )

( )=3_3+5_5+[;2!;_(3+5)_4]_4

=9+25+64=98(cm¤ )

AED CF”

( )=;3!;_{;2!;_5_10}_5= (cm‹ )

( )=;3!;_6_6_9-;3!;_2_2_3

=108-4=104(cm‹ )

( )

=( )-( )

( )=( )+( )

=(3_3)_6+(3_3)_6

=54+54=108(cm¤ )

.

( )=2p_3_5+2p_1_5

+(p_3¤ -p_1¤ )_2

=30p+10p+16p
=56p(cm¤ )

3!;_{;2!;_5_8}_4=;2!;_(5_x)_4

x=;3*;(cm)

( )=2_( )

=2_[;3!;_{;2!;_6_6}_3]

=36(cm‹ )

125
3

270
360

270
360

( 6 )=(3_3-1_1)_6
=48(cm¤ )

( 6 )=(1_1_4)_6=24(cm¤ )
( )=48+24=72(cm¤ )
( )=3_3_3-7_(1_1_1)

=27-7=20(cm¤ )

l
1

.

( )=(p_6¤ )_2
+2p_2_4
+2p_4_4
+2p_6_4

=72p+16p+32p+48p=168p(cm¤ )
( )=(p_2¤ )_4+(p_4¤ )_4+(p_6¤ )_4

=16p+64p+144p=224p(cm‹ )

( )=3_3_3=27(cm‹ )

( C BGD )

=;3!;_{;2!;_3_3}_3=;2(;(cm‹ )

( ) ( C BGD )

=27 ;2(;=6 1

2cm
1cm

5cm

4cm

4cm

4cm
4cm

6cm

2cm

96p cm¤ , 96p cm‹

144p cm¤ , 288p cm‹ 54p cm‹

36p cm‹ 3 2

1-1 1-2 75p cm¤ 2-1 2-2 3-1

3-2 72 4-1 4-2 5-1 63p cm‹ 5-2

6-1 3 2 6-2 72p cm‹

( )=p_3¤ _6=54p(cm‹ )

( )=;3$;p_3‹ =36p(cm‹ )

54p 36p=3 2



52p cm¤ 120

6 cm 90p cm‹

36p cm‹ 3 2

( )=p_4_5+p_4_8
=20p+32p=52p(cm¤ )

( )=p_4¤ +p_8¤ =80p(cm¤ )
( )=p_8_10-p_4_5

=80p-20p=60p(cm¤ )
( )=80p+60p=140p(cm¤ )

x

2p_6_ =4p

6x=720 x=120

96p=;3!;_p_6¤ _h h=8(cm)

xcm

;3!;_p_3¤ _10=p_5¤ _x , 30p=25px

x=;2#5);=1.2(cm)

( )=(4p_6¤ )_;8&;+(p_6¤ )_;4#;

=126p+27p=153p(cm¤ )

( )=2_( )+( )

=2_{;2!;_4p_5¤ }+2p_5_8

=100p+80p=180p(cm¤ )

( )=4p_2¤ =16p(cm¤ )

16p cm¤ .
16p=p_2¤ +p_2_x x=6(cm)

( )={;3!;_p_3¤ _4}+(p_3¤ _6)+{;2!;_;3$;p_3‹ }

=12p+54p+18p
=84p(cm‹ )

( )=;3!;_p_6¤ _9=108p(cm‹ )

( )=;2!;_;3$;p_3‹ =18p(cm‹ )

( )=( )-( )
=108p-18p=90p(cm‹ )

r cm
r cm,

6r cm
( )=pr ¤ _6r=6pr ‹
6pr ‹ =162p, r ‹ =27 r=3(cm)

, ;3$;p_3‹ =36p(cm‹ )

x
360

1-1 l
p_3¤ +p_3_l=30p
3pl=21p l=7(cm)

1-2 ( )=p_5¤ +p_5_10
=25p+50p=75p(cm¤ )

2-1 ( )=( 8cm )
-( 4 cm )

=;3!;_p_6¤ _8-;3!;_p_6¤ _4

=96p-48p=48p(cm‹ )

2-2 h cm

128p=;3!;_p_4¤ _h

h=24(cm)

3-1 r cm

( )=2p_6_ =4p(cm)

2pr=4p r=2(cm)
( )=p_2¤ =4p(cm¤ )

3-2

2p_10_ =2p_2

x=72

4-1 ( )=p_4¤ +;2!;_(4p_4¤ )

=16p+32p=48p(cm¤ )

4-2 rcm
4p_r¤ =196p, r¤ =49 r=7(cm)

5-1 ( )=;2!;_{;3$;p_3‹ }+p_3¤ _5

=18p+45p=63p(cm‹ )

5-2 ( 2 cm )

=;3$;p_2‹ =;;£3™;;p(cm‹ )

( 1 cm )

=;3$;p_1‹ =;3$;p(cm‹ )

, ;;£3™;;p÷;3$;p=8( ) .

6-1 r
r , 2r .

,
2_pr¤ +2pr_2r=2pr¤ +4pr¤ =6pr¤

4pr¤
,

6pr¤ 4pr¤ =3 2

6-2 6 cm

( )=;3!;_p_6¤ _6=72p(cm‹ )

x
360

120
360



95 135

24 cm (18p-36) cm¤

28 3 cm<d<13 cm

, 72p cm‹

4 cm 33p cm¤

30p cm‹

360 .

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

ABD=180 -125 =55
ABD
x= BAD+ ABD=40 +55 =95

( a+ c)+( b+ d)+45 =180
a+ b+ c+ d=135

ABC ABC=108
BAC= BCA=36

ABE ABE=36
APE= BAC+ ABE=36 +36 =72

, x=180 - APE=180 -72 =108

8 1
8x,

x (x>0)
8x+x=180 x=20

20 =18

.

,

= =135( ) .

n

.

.

AC” OD” OAC= BOD=30 ( )
AOC AOC=120 .

x 6=120 30 , 30x=720
x=24(cm)

2p_6_ =4p x=120x
360

n_(n-3)
2

270
2

18_(18-3)
2

360
20

28 600p cm¤ p cm‹ p cm‹

2000p cm‹ 1 2 3

4000
3

2000
3

( )=;3!;_p_3¤ _6=18p(cm‹ )

( )=p_6¤ _14=504p(cm‹ )

,

504p÷18p=28( )

.

rcm

2pr_5=2p_50 r=10(cm)

( )=p_10¤ +p_10_50

=100p+500p
=600p(cm¤ )

( )=;3!;_p_10¤ _20= p(cm‹ )

( )=;3$;p_10‹ = p(cm‹ )

( )=p_10¤ _20=2000p(cm‹ )

( ) ( ) ( )

= p p 2000p=1 2 34000
3

2000
3

4000
3

2000
3

( )=p_6¤ _12-;3$;p_6‹

=432p-288p=144p(cm‹ )

hcm

p_6¤ _h=144p h=4(cm)

(AC” )

=p_4¤ +p_4_5=16p+20p=36p(cm¤ )

(BC” )

=p_3¤ +p_3_5=9p+15p=24p(cm¤ )

,

36p 24p=3 2 .

( )=;3!;_p_3¤ _10=30p(cm‹ )

( )=;3!;_p_9¤ _30=810p(cm‹ )

( )=810p-30p=780p(cm‹ )

1 10p cm‹

78 .

(A )=;3$;p_3‹ _;2!;=18p(cm‹ )

(B )=p_3¤ _3=27p(cm‹ )

(C )=;3!;_p_3¤ _3=9p(cm‹ )

;3@; .



( )
=( )-( )
=p_3¤ _10-18p=90p-18p=72p(cm‹ )

( )=( )+( )

=(2_2+8_8)+4_[ ;2!;_(2+8)_9 ]

=68+180=248(cm¤ )

=;3!;_{;2!;_4_6}_2=8(cm‹ )

l

;2!;_12_l=60p l=10p

l
2p_r=10p r=5(cm)

h

;3$;p_3‹ =p_3¤ _h

9h=36 h=4(cm)

( )=;2!;_(4p_3¤ )=18p(cm¤ )

( )=p_3_5=15p(cm¤ )
=18p+15p=33p(cm¤ )

=;2!;_{;3$;p_3‹ }=18p(cm‹ )

=;3!;_p_3¤ _4=12p(cm‹ )

=18p+12p=30p(cm‹ )

1 cm x

;3$;p_2‹ _3=;3$;p_1‹ _x x=24

59 kg 7

95

, 120

15 cm 36p cm¤

17

(126p+96) cm¤ 36p cm‹

( )=

= =59(kg)

30 40 10

_100=25

( )=40( )

, 40 50

40-(6+11+10+6)=7( )

10
( )

1180
20

45_4+55_6+65_8+75_2
20

( )

=2p_12_ +2p_6_ +(12-6)_2

=4p+2p+12=(6p+12)(cm)

( )=10_10-p_5¤

=(100-25p)(cm¤ )

( )=p_12¤ _ -;2!;_12_6

=(18p-36)(cm¤ )

d=r .

OC”
OPC POC=180 -(90 +34 )=56

BOC=180 -56 =124
OCB

B=;2!;_(180 -124 )=28

PAO= PBO=90
AOB( )=360 -(90 +90 +50 )=130

AOB( )=360 -130 =230

( )=p_12¤_ =92p(cm¤ )

r-r <d<r+r 3 cm<d<13 cm

( OAO B )= AOO + BOO

=;2!;_O ’O ”_AB”=;2!;_8_AB”=24

AB”=6(cm)

.

6 9 8 12 10

20 .
30 .

.
20-30+12=2

=2_[ ;2!;_(3+6)_4 ]+10_(3+4+5+6)

=36+180=216(cm¤ )

( )

=;2!;_(p_3¤ _4)=18p(cm‹ )

230
360

45
360

60
360

60
360

4 cm

3 cm



30 6+11=17( )

;4!0&;_100=42.5(%)

20 m
0.04+0.2=0.24

50_0.24=12( )

70 80

( )= =75( )

A=50_0.14=7, B=2+7+14=23

C=50_0.38=19, D=;5∞0;=0.1,   E=1

90 50-47=3( )

;5£0;_100=6(%)

AP”=;5!; AB”=;5!;_20=4(cm)

PB”=AB”-AP”=20-4=16(cm)

P’M”=;2!; PB”=;2!;_16=8(cm)

A’M”=AP”+P’M”=4+8=12(cm)

BOF= AOE=90 -35 =55
COB= AOD=90

, AOF= BOE=90 +35 =125
COF= DOE=90 +55 =145

l, m p,
q

x=30 +65 =95

.

.

BEFC CF .

AP”=BP”, AQ”=BQ” , AP” AQ”
.

3+4<8 .
B AB, AC

.
,

.

60 ASA .

ABE CAD
AB”=CA”, BE”=AD”, ABE= CAD=60

ABE CAD(SAS )
BAE= ACD, BEA= ADC

ADF
AFC= DAF+ ADF= DAF+ BEA=120

70+80
2

l 40
40
30

30
65

65

p

q

m

x=180 -(60 +70 )=50
CDF=180 -140 =40

40 + y=70 y=30
x- y=50 -30 =20

360 .

= =144

AOC= BOD=40 ( )
, µAC=µED AOC= DOE=40

AOE=180 -2_40 =100
, µAC µAE= AOC AOE

6 µAE=40 100 µAE=15(cm)

4 cm, 8 cm, 12 cm
.

( )

=;2!;_(2p_2+2p_4+2p_6)=12p(cm)

( )
=( AOB )-( COD )

=p_12¤ _ -p_6¤ _

=48p-12p=36p(cm¤ )

PAO= PBO=90
70 +90 +90 + AOB=360

AOB=110
AOB AO”=BO”( )
x+ x+110 =180 x=35

15-8=7 .
, 1 .

15 .
, 5+2=7( ) ,

10 .
, a=7, b=10 a+b=17 .

3
, , 3 .

l 1
.

( )=p_6¤ _ =27p(cm¤ )

( )={2p_6_ +6+6}_8

=(9p+12)_8=(72p+96)(cm¤ )
( )=27p_2+(72p+96)

=(126p+96)(cm¤ )

( )=;3!;_( BCD )_CG”

=;3!;_{;2!;_6_6}_6=36(cm‹ )

270
360

270
360

120
360

120
360

1440
10

180 _(10-2)
10



.
, B={ 2, 4, 5, 8, 9 }
n(B)=5 .

1 A, 2
B

n(U)=30, n(A)=24, n(B)=20, n(AÇ ;BÇ )=2 .
n(A'B)=n(U)-n(AÇ ;BÇ )=30-2=28

n(A ;B )=n(A)+n(B)-n(A'B)
=24+20-28=16( )

1 , 1
.

108=2¤ _3‹ , 108 x

x=3 .

3‹ _5¤ 3‹ 5¤
3‹ _5‹

75=3_5¤ (1+1)_(2+1)=6
(2+1)_(1+1)=6
225=3¤ _5¤ (2+1)_(2+1)=9
(1+1)_(1+1)_(1+1)=8
3¤ _8=2‹ _3¤ (3+1)_(2+1)=12

45=3¤ _5
2_3_5 3¤ _5 a=3_5=15,

b=2_3¤ _5=90
a+b=15+90=105

2¤ _3¤ _7 a=2
2› _3‹ _7¤ b=2

a+b=4

12, 20,
24

120
B 120÷20=6( )

.
11000(2)=1_2› +1_2‹ =16+8=24

1011(2)=1_2‹ +1_2+1_1=8+2+1=11
11010(2)=1_2› +1_2‹ +1_2=16+8+2=26
5¤ =25

A B

5

7

2
4

8
9

1

3
6

U

2>1̆̆2≥ 20 ˘ ˘ ˘2̆4 
2>1̆̆6≥ 10 ˘ ˘ ˘1̆2 
3>1̆̆3≥ 15̆ ˘ ˘1̆6 

1 5 2

( )=2‹ _3_5=120

2>1̆̆1
2>1̆̆5 1

2>1̆̆2 1

2>1̆̆1 0  11=1011(2)

0 1 1
1
1
1
1
⁄

( )={;3!;_p_6¤ _8}-{;3!;_p_3¤ _4}

=96p-12p=84p(cm‹ )
( )

=(p_3¤ +p_6¤ )+(p_6_10-p_3_5)
=45p+45p=90p(cm¤ )

( )=;2!;_( )+( )

27p=;2!;_4pr¤ +pr¤ =3pr¤ r=3(cm)( r>0)

, ( )=;3$;p_3‹ =36p(cm‹ )

{ 10, 20, 30, }
u

{ 1, 2, , 9 }

{ 6 }

n({ 0 })=1

A,B B,A A=B .
a+2=6 a=4, b=5

a+b=9

A={ 1, 2, 3, 4, 6, 12 }
, 1, 2, 3

{ 4, 6, 12 } 2‹ =8( )
.

A={ 2, 4, 6, 8, 10 }
B={ 1, 2, 3, 6 }

A;B={ 2, 6 }

A;u=u
A;(A'B)=A
(A;B);A=A;B
A,B A'B=B

B={ 1, 2, 3, 4, 6, 12 }
A-B={ 2, 5, 6, 10 }-{ 1, 2, 3, 4, 6, 12 }={ 5, 10 }
B-A={ 1, 2, 3, 4, 6, 12 }-{2, 5, 6, 10 }={1, 3, 4, 12 }

(A-B)'(B-A)={ 1, 3, 4, 5, 10, 12 }

9 8

{ 1, 3, 4, 5, 10, 12 } 5 16

6



12a x=-1

-7

-7 40+x=(10x+4)+9 43

3.75 km

;3̂;=2, 0, -2, 3 4 .

-6 4

, -1 .

4 .
, +4, -4 .

, a-b=8 a=4, b=-4 .

, a=1 a=-1
, a<c
, , c<b
a<c<b

e 0 .( .) e…0

4 ,
7 -3

(+4)+(-7)=-3 .

(-4)+(-1)+(-4)+8=-1
2+ +6+(-4)=-1  =-5
+(-3)+3+(-1)=-1  =0

4+7+ +(-4)=-1  =-8
+7+3+(-4)=-1  =-7
+ +(-2)+8=-1  =0

(-1)n n 1, -1 .
( )=1-(-1)+(-1)=1

a_(b+c)=a_b+a_c
-8+a_c=-22 a_c=-14

.

.
0 .

-;5!; , -4 2 .

a=( )=+3,

b=( )=-;;¡4£;;

a+b=3+{-;;¡4£;;}=;;¡4™;;-;;¡4£;;=-;4!;

;6%;=;1!2);, ;4#;=;1ª2;  ;6%;>;4#;

-;;¡3£;;=-4.33 , ;2!;=0.5

-;;¡3£;; ;2!; -4, -3, -2, -1, 0

.
, a=0 , b=-4 .

a-b=0-(-4)=4

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

0.4=;5@; a=;2%;

|-;5*;|=;5*; b=;8%;

a÷b=;2%;÷;8%;=;2%;_;5*;=4

{-;5@;}_ _{-;2#;}=;1¡0;, _;5#;=;1¡0;

=;1¡0;_;3%;=;6!;

=6

( )={;6#;-;6$;}÷[{-;2#;}¤ ÷(-9)-2]+{-;3!;}

={-;6!;}÷[;4(;_{-;9!;}-2]+{-;3!;}

={-;6!;}÷[{-;4!;}-2]+{-;3!;}

={-;6!;}÷{-;4(;}+{-;3!;}

={-;6!;}_{-;9$;}+{-;3!;}=;2™7;+{-;3!;}

=;2™7;+{-;2ª7;}=-;2¶7;

b_c<0, b>c b>0, c<0
b>0, a_b<0 a<0

a<0, b>0, c<0

1

11

a=4, b=-4 a<c<b

-;4!;

6

-6 -5 -4 -3 -2 -1 0 1 2 3 4

a 20 % 0.8a

.

a÷b÷c=a_;b!;_;c!;=;bÅc;

a÷b_c=a_;b!;_c=;;ÅbÇ;



4x-10=2(3x+1), 4x-10=6x+2
-2x=12  x=-6

100
30x+15=65-20x, 50x=50 x=1

(1-4x) (4-3x)=3 2 3(4-3x)=2(1-4x)
12-9x=2-8x, -x=-10 x=10

A;B+u A, B .
4x-1=x+8, 3x=9 x=3

A={ 3 }
-2x+a=-5x+2 x=3
-6+a=-15+2 a=-7

x
40+x 10x+4

40+x=(10x+4)+9
40+x=(10x+4)+9 40+x=10x+13
9x=27 x=3

, 43 .

x km

;1”5;+;3{;=1;6#0);, 4x+20x=90 x=3.75(km)

4 -;2%;

1

8

y=-2x+12 y=5x(xæ0) 35 km

10 L  30

a_b÷c=a_b_;c!;=;;Åcı;

a÷(b÷c)=a÷;cB;=a_;bC;=;;ÅbÇ;

a÷(b_c)=a_;b¡c;=;bÅc;

a_(b÷c)=a_;cB;=;;Åcı;

-x¤ + =-(-3)¤ +

=-9+(-4)=-13

-1 .
5x¤ , -3x, -1 3 .

x .
5x¤ -3x .

5x-2x-3x=0
x(4-x)=4x-x¤

;5{;_15x=3x¤

( )=4-2x-6x-2=-8x+2
, a=-8, b=2 ab=-16 .

3A+2B=3(-2x+5y)+2(x-4y)
=-6x+15y+2x-8y
=-4x+7y

=;2!;_4_3a+;2!;_2a_6

=6a+6a=12a

x 2 5 2x+5 ,
x 5 1 5x-1 .

2x+5=5x-1

x=-2 , 3+5_(-2)=-7+-2
x=-1 , 3+5_(-1)=-2
x=1 , 3+5_1=8+-2
x=2 , 3+5_2=13+-2

, x=-1 .

2(1-4x)=-8x+2, -8x+2=-8x+2
.

;4A;=;5B; 20 5a=4b .

a=b
a+c=b+c a-c=b-c

ac=bc ;cA;=;cB;(c+0)

3x+7=2
3x+7+(-7)=2+(-7)

3x=-5

x=-;3%;

3x+2=-1 3x=-1-2

x-6=4x x-4x=6

-2x+1=3x-5 -2x-3x=-5-1

3x-2=7x-5 3x-7x=-5+2

(-3)_4
3

xy
3

-7

3

y=700x y=;;™[º;;

y=24-x y=80x

f(-1)=2 (-1)_a+5=2, a=3
f(x)=3x+5

f(-3)=3_(-3)+5=-4
f(1)=3_1+5=8

f(-3)+f(1)=-4+8=4

X={-1, 0, 1, 2, 3 }
y=2x-3

{-5, -3, -1, 1, 3 } .

f(x)=ax+1 f(1)=3 3=a_1+1, a=2
f(x)=2x+1

{ -2, -1, 0, 1, 2 }

[-;2#;, -1, -;2!;, 0, ;2!; ] .

,

{-;2#;}+(-1)+{-;2!;}+0+;2!;=-;2%; .



ABP (6-x)cm

y=;2!;_4_(6-x)=-2x+12

x L y km

y=ax

y=ax x=4, y=20 20=4a a=5

y=5x(xæ0)

x=7 y=5_7=35(km)

y=50 50=5_x x=10(L)

y=;[A; x=10, y=20 a=200 y=;;™;[);º;;

x=4 y=;;™;4);º;;=50( )

, 50-20=30( ) .

u A u,A

.

A;B={ 8, 9 }

n(A'B)=n(A)+n(B)-n(A;B)

=20+16-8=28

(A'B)Ç

n((A'B)Ç )=n(U)-n(A'B)=40-28=12

2å _3, 2‹ _3∫ _5 2¤ _3 a=2,

2‹ _3¤ _5 b=2, c=5 .

a+b+c=2+2+5=9

122-2, 57+3, 87+3

120, 60, 90 30 .

1110(2)=14, 10001(2)=17 14<n<17

n 15, 16 .

15+16=31

a=(-6 )=6

b=( 3 )=3

a+b=6+3=9

B(0, 3)

( ABC )=;2!;_6_5=15

1 3 y
2 4

A(a, b) 4 a>0, b<0
. , B(-b, a) -b>0, a>0
B 1 .

x y
A(-2, -3)

x , y
B(2, -3)

, a=-2, b=-3, c=2, d=-3
a+b+c+d=-6 .

y=-2x x=a-4, y=2
2=-2(a-4), 2=-2a+8 a=3

, Q (-2, 1) .

y=;[A; x=-2, y=-5

-5= a=10

y=;;¡[º;;

y=;;¡[º;; x=1, y=b b=;;¡1º;; b=10

;bA;=1

y=ax a

y=-;2!;x .

y=-;[#; 2, 4 ,

x<0 x y
.

y=ax x=1, y=3
3=a_1 a=3

y=3x

P P(a, b) OAPB

a_b .

P y=;[*; b=;a*; .

b=;a*; a_b=8 OAPB

8 .

y=;3%;x x=3 y=5

P(3, 5)

P(3, 5) y=;[A;

5=;3A;  a=15

a
-2

y

xO

-3

2

3
4

A

B C

-2

12 30

-24 -76

S=;2!;(a+b)h 22

, ;4#; (=45 )

,

50

U
A B

1
2
3

8
9

5
6

7

4



x=4 2(3x-b)=10-bx

2(12-b)=10-4b b=-7

a+b=(-2)+(-7)=-9

x km

,

- =⁄  x=6(km)

8 km

;8̂;=;4#;

f(2)=4 2-2a=4 a=-1

f(x)=x+2

f(b)=-2 b+2=-2 b=-4

a+b=(-1)+(-4)=-5

( ABC )

=;2!;_8_4=16

A(a, b) 2 a<0, b>0

.

(ab, -b) (-, -) 3

.

(2ab, -3b) (-, -) 3

.

(b, -a) (+, +) 1

.

(-a, -b) (+, -) 4

.

{-;bA;, -2b} (+, -) 4

.

-4=-2_2=-4

(0, 0), (4, 2)

y=;2!;x .

1 4 cm x

4x cm .

y=4x(xæ0)

200 cm y=4x y=200

200=4x x=50( )

x
12

x
4

x
4

x
12

.
,

+4 ,
-6 .

, a=4, b=-6
ab=4_(-6)=-24 .

-;8#;

;2$;, 0 2 .

-;3*; .

-;3*; .

0 .

a=;2%;-(-3)=;;¡2¡;;, b=-;2!;+{-;3$;}=-;;¡6¡;;,

c=3-4=-1

a÷b_c=;;¡2¡;;÷{-;;¡6¡;;}_(-1)

=;;¡2¡;;_{-;1§1;}_(-1)=3

( )=-32_;4(;-{8-;4!;_16}=-72-(8-4)

=-72-4=-76

x_y_x_x=x‹ y

( )=;2!;_{( )+(

)}_( )

S=;2!;(a+b)h

S=;2!;_(5+6)_4=22

( )=9x-2-(4-6x)

=9x-2-4+6x

=15x-6

, a=15, b=-6 a+b=15-6=9 .

( )=6+5x-6=5x, ( )=5x

( )=x-(6x-7)=7-5x, ( )=7-5x

;3@;-;6!;x=;2#;+;4!;x 12

8-2x=18+3x, -5x=10

x=-2

x=-2 -2(x-a)=ax-8

-2(-2-a)=-2a-8

4+2a=-2a-8, 4a=-12 a=-3

x=4 8-ax=4x

8-4a=16 a=-2

0 0
+1 -2
+3 -1
-3 +2
+1 -2
+2 -3

x

y
C

A B

5

5O 1

1

-3


