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1. 10 ( cm)

25 41 40 43 22 14 19 39 21 42
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2. (2) ( )

(1) 105 103 101 100 114 108 110 106 98 102

   (2) 4203 4204 4200 4194 4204 4201 4195 4199

3. 24

( cm)

155 157 159 162 162 163 164 164

165 165 165 166 166 167 167 167

168 169 169 170 171 171 172 174
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4. 40 14 5 15 30

16 4 17 1
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1. 20 ( cm)
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2. 10

( cm)

22.36 22.35 22.33 22.35 22.37

22.34 22.38 22.36 22.32 22.35

(1) 

(2) ( )

  ( (2) 22.30a = )

3. 20

( cm)

346 294 365 315 339 313 317 305 321 325

315 329 324 329 368 336 366 308 301 362

(1) 

(2) ( )

4. 10

( kg) 

1 2 3 4 5 6 7 8 9 10

779 817 853 793 740 963 794 777 875 864

808 771 725 750 750 859 745 740 706 824

5. 100 7 90 14

80 17 70 8 60 2 50 2
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6. 1x 2x nx 1y 2y ny

x y

1 1x y+ 2 2x y+ n nx y+
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16.3  
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3.

( kg)

1 2 3 4 5 6

900 920 900 850 910 920 

890 960 950 850 860 890 

4.

( cm)

112 110 110 117 113 122 125 124 119 127

111 122 115 123 114 115 118 114 116 115

16.5  

  60

( cm)

167 154 159 166 169 159 156 166 162 158

159 156 166 160 164 160 157 156 157 161

158 158 153 158 164 158 163 158 153 157

162 162 159 154 165 166 157 151 146 151

158 160 165 158 163 163 162 161 154 165

162 162 159 157 159 149 164 168 159 153

  

60
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  5 4 5

  (5) 

  

16-2

= × =

16-2

1
= = ×

×

5  

      

145.5 148.5  1 0.017 

148.5 151.5  3 0.050 

151.5 154.5  6 0.100 

154.5 157.5  8 0.133 

157.5 160.5  18 0.300 

160.5 163.5  11 0.183 

163.5 166.5  10 0.167 

166.5 169.5  3 0.050 

 60 1.000 
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1

×

k kh 148.5 151.5

3 3h

  

1 1

  

157.5 160.5 cm

0.3 100 30

157.5 160.5 cm

100 ( cm)

6.5 6.4 6.7 5.8 5.9 5.9 5.2 4.0 5.4 4.6

5.8 5.5 6.0 6.5 5.1 6.5 5.3 5.9 5.5 5.8

6.2 5.4 5.0 5.0 6.8 6.0 5.0 5.7 6.0 5.5

6.8 6.0 6.3 5.5 5.0 6.3 5.2 6.0 7.0 6.4

6.4 5.8 5.9 5.7 6.8 6.6 6.0 6.4 5.7 7.4

6.0 5.4 6.5 6.0 6.8 5.8 6.3 6.0 6.3 5.6

5.3 6.4 5.7 6.7 6.2 5.6 6.0 6.7 6.7 6.0

5.5 6.2 6.1 5.3 6.2 6.8 6.6 4.7 5.7 5.7

5.8 5.3 7.0 6.0 6.0 5.9 5.4 6.0 5.2 6.0

6.3 5.7 6.8 6.1 4.35 5.6 6.3 6.0 5.8 6.3

  

145.5 148.5 151.5 154.5 157.5 160.5 163.5 166.5 169.5 

(cm)

16-2 
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6  

      

3.95 4.25  1 0.01 0.01 

4.25 4.55  1 0.01 0.02 

4.55 4.85  2 0.02 0.04 

4.85 5.15  5 0.05 0.09 

5.15 5.45  11 0.11 0.20 

5.45 5.75  15 0.15 0.35 

5.75 6.05  28 0.28 0.63 

6.05 6.35  13 0.13 0.76 

6.35 6.65  11 0.11 0.87 

6.65 6.95  10 0.10 0.97 

6.95 7.25  2 0.02 0.99 

7.25 7.55  1 0.01 1.00 

    100 1.000  

 (1) 

7.4 4.0

    7.4 4.0 3.4− = (cm)

   (2) 

3.4 cm

0.3 cm
3.4 1

11
0.3 3

= 12

0.3 cm 12

   (3) 

1

12

3.95 4.25 4.25 4.55 4.55 4.85 4.85 5.15

5.15 5.45 5.45 5.75 5.75 6.05 6.05 6.35

6.35 6.65 6.65 6.95 6.95 7.25 7.25 7.55

   (4) 

9

                                                
9

16-3
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6

   (5) ( 16-3

    )

  

6 5.75 6.05

0.28 5.75 6.05 cm

28%

16-3 

3.95 
4.25 

4.55 
4.85 

5.15 
5.45 

5.75 
6.05 

6.35 

(cm)

6.65 
6.95 

7.25 
7.55 

3.95 
4.25 

4.55 
4.85 

5.15 
5.45 

5.75 
6.05 

6.35 

(cm)

6.65 
6.95 

7.25 
7.55 

1.00 
0.90 
0.80 
0.70 
0.60 
0.50 
0.40 
0.30 
0.20 
0.10 
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1. 50

       53.5 55.5  4  61.5 63.5 10 

       55.5 57.5  7  63.5 65.5  6 

       57.5 59.5  9  65.5 67.5  3 

       59.5 61.5 11   

   

2.

 25 21 23 25 27 29 25 28 30 29

 26 24 25 27 26 22 24 25 26 28

   

      

20.5 22.5     

22.5 24.5     

24.5 26.5     

26.5 28.5     

28.5 30.5     

      

3. 50

( cm) 

175 168 170 176 167 181 162 173 171 177

 179 172 165 157 172 173 166 177 169 181

 160 163 166 177 175 174 173 174 171 171

 158 170 165 175 165 174 169 163 166 166

 174 172 166 172 167 172 175 161 173 167
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*16.6  
10

  4.55 cm

0.01 0.01 0.02+ =

  4.85 cm

0.01 0.01 0.02 0.04+ + =

6

  16-3

4.25

0.01 4.25 0.01

  

5 cm

5 (cm)

0.07 5 cm

7%

  

5

                                                
10
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1. 60 ( mm)

82 202 352 321 25 293 293 86 28 206

323 355 357 33 325 113 233 294 50 296

115 236 357 326 52 301 140 328 238 358

58 255 143 360 340 302 370 343 260 303

59 146 60 263 170 305 380 346 61 305

175 348 264 383 62 306 195 350 265 385

2. 100

( 0.1 mm)

2 1 0 3 1− 2 1 0 1− 0 

3 2− 1− 2− 1 0 0 4− 1 0 

1 2 2 0 2− 1 0 1− 0 3 

1− 1 0 1− 0 3 1 2− 3 1−

3− 0 0 1 4 0 2− 2 1 2 

2 0 2− 0 0 1− 1 4 2− 1 

1 1 4 1− 1 1− 0 2 2− 1 

0 1 1− 1 0 2 2 1 0 1−

0 1− 3 1 2 3− 1 0 1 1 

2− 2 1 2 1− 2− 3 1 1− 0 

(1) (

9

9 )

   (2)  

0.1 mm 0.2 mm
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3. 100

( g)

50 29 31 32 29 30 38 41 26 20 

33 27 34 20 27 17 17 28 35 39 

38 35 26 50 38 36 38 25 28 22 

32 30 29 48 30 35 18 20 25 24 

29 50 23 44 39 27 33 39 24 26 

34 23 32 18 39 25 50 33 40 21 

35 31 33 30 28 25 27 30 39 24 

35 30 38 46 40 18 35 43 24 23 

33 34 36 34 40 23 34 37 40 19 

39 34 33 37 35 25 34 30 27 15 

(1) 

   *(2) 

  

  ( )

x x a
′

= +

  

n x
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2 2

1

1
( )

n

i

i

s x x
n =

= −�

  

1.

2. 50

40 m 30 m 20 m 10 m 0 m 

0 1 3 7 39 

1 3 2 3 41 

3. 10 20

( kg) 

2.3 2.1 2.2 2.1 2.2 2.6 2.5 2.4 2.3 2.4

2.4 2.3 2.2 2.5 2.4 2.6 2.3 2.5 2.2 2.3

kg
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4. 10

( cm)

12 13 14 15 10 16 13 11 15 11

11 16 17 14 13 19 6 8 10 16

(1) 

(2) 

5. 10 ( m)

5.85 5.93 6.07 5.91 5.99 6.13 5.98 6.05 6.00 6.19

6.11 6.08 5.83 5.92 5.84 5.81 6.18 6.17 5.85 6.21

6. 80 ( m)

362.5 1× 362.6 2× 362.7 2× 362.8 3×

362.9 3× 363.0 3× 363.1 5× 363.2 6×

363.3 8× 363.4 9× 363.5 9× 363.6 7×

363.7 6× 363.8 4× 363.9 3× 364.0 3×

364.1 2× 364.2 2× 364.3 1× 364.4 1×

(1) 

*(2)

7. (1) x 1x 2x nx y 13 5x + 23 5x +

3 5nx + 3 5y x= +

(2) xs 1x 2x nx ys 13 5x + 23 5x +

3 5nx + 3y xs s=
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1111

1.

2.

(1) 2 3 34 0.2 10 1.1 3 5.14 5.26× − × + × −  (

)

(2) 3 2 23 [ 5 ( 4 2 1) 4] 7a a a a s− − + − + − + −  ( 0.01)

2.35a =

3. (1) 2 2( 1) ( 2) 0a b− + + = a b a b

(2)  2 22 6 10 0x x y y+ + − + = x y x y

4.

(1) 3 2 2 3( )( )a a b ab b a b− + − +

(2) 2 2 2 2 2 2( ) ( ) ( )( )a b a b a b a b+ − − + −

 (3) ( )( )p q m n p q m n+ − − − − +

 (4) 2( 2 )( 2 ) ( 2 )x y z x y z x y z+ − − + − + +

 (5) 5 4 3 2( 1) ( 1)x x x x x x+ + + + + ÷ +

 (6) 4 2 2( 1) ( 1)x x x x+ + ÷ − +

5. (1) 2 1 0x x+ − =
3 22 3x x+ +

(2)  bc ad=
2 2 2 2( ) ( )ab c d a b cd− = −

 (3) 0a b c+ + =
3 2 2 3 0a a c b c abc b+ + − + =

 (4) 

  2 2 2( ) ( ) ( ) ( )( )( )a b c b c a c a b a b b c c a− + − + − = − − − −

6.

(1) 5 4 3 2 1x x x x x− + − + −  (2) 23 2 8x x− −

 (3) 2 21
4 2

4
x x y+ + −   (4) 4 23 1l l− +

 (5) 2 22 6 6 5a ab b a b− + − + +  (6) 2 2(1 )(1 ) 4a b ab− − −

                                                
11
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7.

(1) 2 1x x+ −     (2) 4 2 6x x+ −

 (3) 4 26 7 3x x− −    (4) 4 3 23x x x+ +

8. x
( 5)

(3 )( 1)

x

x x

− −

− +

(1) 0    (2)   (3) 1

9.

(1)
2

3

2 1 1

1 1

x x x

x x x x

+ +
× −

− + +

(2) 
2 4

1 1 2 4

1 1 1 1x x x x
+ + +

− + + +

 (3) 
2 3 4 5

1 2 3 4

x x x x

x x x x

+ + + +
− + −

+ + + +

 (4) 
2 2 2

( )( ) ( )( ) ( )( )

a b c

a b a c b a b c c a c b
+ +

− − − − − −

10.

(1)
a b

x
b a

+ =
a b

y
b a

− =
2 2 4x y− =

(2) a b c 2 2 2 0a b c ab bc ca+ + − − − =

a b c= =

11.

(1)
1

5 28 3 63 10 7 3
7

+ − +

(2) 6 4 4
4 125 3 25

5
− +

 (3) (2 3 6)( 3 2 6)+ −

 (4) 2 2( 2 3) ( 3 2)− + −
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 (5) 
1

3 2 4
y x

xy xy
x y xy

� �
− − +� �

� �
 ( 0x > 0y > )

 (6) 
4 4

1 1 2 4

11 1 1 xx x x
+ + +

+− + +

12.
2

2

6 9

6 9

x x

x x

− +

+ +

13.

(1)
2 2 3

1
6 4

x x− −
− =   (2) 

3 6 55
1

8 66

x x+ � �
− =−� �
� �

 (3) 
1 1 2 210 7

123
3 6 232

xxx
xx

+− � �� �
− = −−−� � � �

� � � �
    

 (4) 
1 1 22 63 1

( 2) (5 6) (3 4)
3 7 105 5

x
x x x

−
− − − = − −

 (5) 1 0
ax bx

b a
+ − =  (a b ) 

 (6) 
1 1

1
mx nx

n m

+ +
+ =  (m n )

14.

(1)

1 1
( 11) ( 13) 2

2 3

5 3 8

x y

x y

�
+ = + +�

�
� = +�

   

(2) 

2 3 3 2
1

3 4 2

3 4 3 4
1

2 3 6

x y x y

x y x y

−�
+ = +��

�
+� − = −

��

 (3) 

3 4
3

4 1

9 2
2

4 1

x y

x y

�
+ =� − −�

�
� − =
� − −�

 (4) 
2 6 4 3 7 6 7 10

4 6 8

x y x y x y+ + − − − − +
= =
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 (5) 

2 3 4 4

17
2 3

12

10
4

3

x y z

y z

x y

�
� + − =
�
�

+ =�
�
�

+ =��

  (6) 

3

1

7

x y z

z x y

y z x

+ − =�
�

+ − =�
� + − =�

15.

(1) 2 24( 3) 9( 2) 0x x+ − − =   

(2) 2 23( ) 2( )y y y y− = −

 (3) 2 (2 2 2) 3 2 2 0x x− − + − =     

 (4) ( 6)( 6) 2( 3)t t t+ − = −

 (5) 2 2 2( 2) ( 1) 6x x x+ + − = +

 (6) 22( 5)( 5) ( 6)x x x+ − = −

16. 2 2 0x mx m− + = 1

(1) m      (2) 

17. 22 7 2 0x x− + =

18. (1) 

(2)  

 (i) 
2 2 2

1 2
0

2 3 2

x x x

x x x x x x

− −
+ − =

− − − +

 (ii) 

2
2 271 1

4 0
6

x x

x x

� � � �− −
+ − =� � � �

� � � �

 (iii) 2

2

20
3 8

3
x x

x x
+ − =

+

 (iv) 5 4 2 1 3 1 0x x x+ − − − + =

 (v) 2 23 2 3 1 4 0x x x x+ − + − − =

 (vi) 4 225 144 0x x− + =

 (vii) 2 2 2( 5 ) 2 10 24 0x x x x+ − − − =

 (viii) 2 2( 5 12)( 5 2) 32x x x x+ − + + =
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19.

(1)
2

2

( ) 3( ) 54

( ) 5( ) 14

x y x y

x y x y

� + − + =
�

− − − =�
 (2) 

2

3

15

30

a aq

aq aq

� + =
�

+ =�
  

(3) 

3 5 4

2 3

3 1
4

x y

xy

x y

−�
=�

�
�
� + =
��

   (4) 

5

2

5

x x

y y

x y

�
+ =�

�
�

+ =�

 (5) 
2 2

11

30

x xy y

x y xy

+ + =�
�

+ =�

20. (1) 
( 1)mu s m

f s u

= −�
�

= −�
 ( 0m ≠ ) f s m

(2)  
k a c

c k

I I I

I mI

= +�
�

=�
 ( 1m ≠ ) cI m aI

21. 380 m
3

1500 m
3

80 m
3

60 m
3

22. 400 m

40 6 40

23. 16

4

12
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24. 25 cm 18 cm

25. 500

600

750

30

26. 40 kg 15%

50 kg 25% 30%

( 25% 30%)

27.

(1)
2 7

2( 1) 1
3 2

x x
x

−
+ + > −   

(2) 
1 2 1 1

2
2 3 6

x x x
x

− − +
− < +

 (3) 
1

{1 2[ 4( 1)]} 4
2

x x x− − − ≤     

 (4) 
3

1 2
2

x−
− ≤ ≤

 (5) 
3 5

4 2
2

x −
− ≤ ≤ −

 (6) 

3 5 2 3

5
3 1

2

x x

x
x

− ≥ +�
�
� −

≤ +��

28.

(1) 5x ≤ 2x > −   

(2) 5x ≤ 2x > −

( 24 )
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 (3) 5x > 2x > −     

 (4) 5x > 2x > −

 (5) 5x > 2x ≤ −

 (6) 5x > 2x ≤ −

29.

(1)
1 2 21 1 1

3 3 34 2 4( 3 )(2 )( )x y x y x y
− −−

− −   

(2) 

3 5
4 4 2 2

1 1

m n m n

m n mn

−
− −

− −

� � � �
÷� � � �

� � � �

 (3) 
1 1 1 1

2 2 2 2(3 2 )(3 2 )x y x y
− −

− +   

 (4) 43 63 4 6× ×     

 (5) 5 2 33 x y x y−

 (6) 4 4( 2 3 )( 2 3 )x y x y− +

30. (1) 

 (2)  

54890 0.08351 4.903 213.7

31. log 2 0.3010=
7 11 112 8 5× ×

32.

(1)
4

8
0.3586 257

0.00501

×
 (2) 

2 232.85 12.62 32.85

32.85 12.64 12.64

−
÷

×

33.

(1)
2

5

3 2

x
y

x x

−
=

− +
  (2) 28 2y x x= − −   
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34. 1 2 3y x= − 2 3 7y x= − + x

(1) 1 2y y>   (2) 1 2y y=   (3) 1 2y y<

35. k 2 2y x x k= − + + x

(1)  (2)  (3) 

36. 2y x px q= + + 4 2x = 5y = p q

37. α 0° 180° α

(1) tan 1α = −   (2) cos 0α =    (3) 
1

sin
2

α =

(4) cot 3α =   (5) 
1

sin
2

α = −   (6) cos 2α =

38. ABC AB CD = 21 cm AD = 18 cm

( 1° )

39. 10.0 cm ABCDE

A B A C (

0.1 cm)

40. 30B = ° 150c = 50 3b = ABC

41. ABC 2 2 2sin sin sinA B C+ =

42. ABCD AB = 8 AD = 5 60A∠ = ° A

AB x C
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43.

AB 50 m C B

40° A 70° BD (

1 m)

44. l

l A(8, 0)

B(1, 3− )

45. ( 4− , 3) (8, 8) (13, 4− ) (1, 9− )

46. n 1x 1f 2x 2f

kx kf ( 1 2 kf f f n+ + + =� )

x n

1 1 2 2( ) ( ) ( ) 0k kf x x f x x f x x− + − + + − =�

47. 10 ( cm)

12 9 16 18 14 8 12 10 17 11

12 15 14 16 15 13 12 10 12 10

48. ( )

100

1.36 1.49 1.43 1.41 1.37 1.40 1.32 1.42 1.47 1.39

1.41 1.36 1.40 1.34 1.42 1.42 1.45 1.35 1.42 1.39

1.44 1.42 1.39 1.42 1.42 1.30 1.34 1.42 1.37 1.36

1.37 1.34 1.37 1.37 1.44 1.45 1.32 1.48 1.40 1.45

1.39 1.46 1.39 1.53 1.36 1.48 1.40 1.39 1.38 1.40

1.36 1.45 1.50 1.43 1.38 1.43 1.41 1.48 1.39 1.45

1.37 1.37 1.39 1.45 1.31 1.41 1.44 1.44 1.42 1.47

1.35 1.36 1.39 1.40 1.38 1.35 1.42 1.43 1.42 1.42

1.42 1.40 1.41 1.37 1.46 136 1.37 1.27 1.37 1.38

1.42 1.34 1.43 1.42 1.41 1.41 1.44 1.48 1.55 1.37

( 43 )

A

C

B

D


