
D
o

n
g

H
w

a
S

a
B

o
o

k
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01 02
02-1 03

04
05

01

02

02-1

03

04 A B
C D E

F

05 D

A

B
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01 02 03 04
05 05-1 06 07

08 09
10 11 12 13

01

02

03

04 A B C

05

06

07

08

10

11 A C E F

12 A
B

C

13

01 02
03 04

05

06
07 08

01

02

03

04

05

06
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A

B

C

D D

07

08

A

< <

01 02 03 04 05
06 07 08 09 10
10-1 11 12 13
13-1 B D F 14 15 16 17
18 19 20 21 22

01

02

03

04

05

06

07

08

09

10

11

12

13

A C E

13-1

14 D

15

16

17
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18

19

20

21

22

1

2

3

4

5

6

7

8 A C D E F

9 C

A

B

D
F

10

11

12 D D

13

14

15

16

17

18

19

20

21

22

23

1 2 3 4 5
6 7

8 9 10 11
12 13 14 15 16 17
18 19 20 21 22 23

24
25
26
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1 2
3 4

1. *

2. *

3. *

4. *

24 *

25

26 *

A

01 02
03 04

05 06

01

03

04

05

06



7

B

01 02 03 04 05
06 07 08 09
10 11 12 13 14

01

02

03

04

05

06

07 A B

08

09

10

11

12

A

13

14

;2!;

01 02 03
04

05 A 2 B 22.5 mL

01

02

03

04 2 ;2!;

05 P _V =P _V 1_90=A_45=4_B
A 2 B 22.5 mL
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_ = 1 _36 mL=3 _x
x=12 mL

P _V =P _V 1 _20 L=P _5 L
x=4

B

12 mL 4

01 02 03 04 05
05-1 06 07 08
09 A 129 B 64.5 D 32.25 10 30 N/cm¤

11 10 mL 12 13 14 0.25

01 =

=;2!; N/cm¤ =1 N/cm¤

=;4#; N/cm¤ =;2!; N/cm¤

=;9*; N/cm¤

02
<

<

03

8
3_3

6
4_3

3
2_2

2
1_2

3
3_3

04

05

06 1 _240 mL=(1+2) _x x=80 mL

07

08

09 _ = 3 _43 mL=1 _A
=2 _B=4 _D

10

10+;;¢2º;;=30 N/cm¤

11 30 mL
P _V =P _V 10 N/cm ¤

_30 mL=30 N/cm¤ _x x=10 mL

12

13

14 P _V =P _V 1 _100 mL=P
_400 mL P =0.25

;27!3;

2

01 02 03 586 mL

04 05 ;27!3;

01 1æ

0æ ;27!3;
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02

03 10æ 20 mL 10æ
566 mL 20 mL

566 mL+20 mL=586 mL

04

05

A

1æ 0æ ;27!3;

A B A B

B

01 02 03 04 05
05-1 06 07 08
09 10 11 12

01

02

03

1æ 0æ

;27!3;

04

05

06

07

08 V™¶£=Vº+{Vº_;2@7&3#;}

200 mL=2Vº Vº=100 mL

09

10

A

11

12



10

1 2 3 4 5 6
7 8 9 4 10 11 12
13 14 12 mL 15 16 17
18 19 20 559.5 mL 21
22 23

24 25
26 27

1

2

3

4 B A

A
B

5

6 < <

7

8

9 P _V =P _V 1 _100 mL=x_
25 mL x=4

10

11

12 A B C C

13

14 1
2

1 +2 =3
P _V =P _V 1 _36 mL=3
_x

15

16

17 B A

18

19

20 V¡ºº=409.5 mL+(409.5 mL_;2!7)3);)

V¡ºº=409.5 mL+150 mL=559.5 mL

21

22 0æ
1æ

0æ ;27!3;

23 0æ



2. *

*

3. * =

=30 N/cm ¤ 10 N/cm ¤

40 N/cm¤

4. * 20 mL

*

5. *

60mL

40mL

20mL

360
4_3

11

24 *

25 *

26 *

27 * ;2!;

273æ

2

V†=Vº+{Vº_;27T3;} 2Vº=Vº+{Vº_;27T3;}

t=273æ

1 2 3 40 N/cm¤

4 5

1. *

*

10 N/cm¤ 40 N/cm¤

30 N/cm¤

10 N/cm¤

P _V =P _V 1 _
60 mL=3 _x mL x=20 mL
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01 02 A C

E B D 03 A C E

04 E D A

01 100æ 100æ

02 B + D +
B D

03

04

CE

EF

B

A

01 02 03 04 04-1
05 05-1 06

07 08 09 10
11 12 13 14

01

02

03 < <

04 A C E

05 B D

06

07 C

08

09

10

11
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01 02 03 04 05
05-1 06 07
08 09 09-1 10 11
11-1 12

01

02

03

04

05

07 A
B

08

09

10

11 A C
A C

12 A A

B

12

13

14

01 > > < <

< < 02 03 A D F B C E

04

01

02

03

04 > >

*

A

B
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17 *

18 *

1 2 3 17æ

4 5 6 7 8 9
10 11 12 13 14 15
16

17 18

1

2 0æ

3

5 7

4 BC
CD

5

6

7

8

9

10

11

12

13

14

15
T

16

1 2 3
4 5

1. 50æ A
50æ

* A

2.

3. *

* < <
< <

4. *

5. *
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01 C E F B A 02
1500 100 03
04 05

01
1

2

02

15_100=1500

10_10=100

03

04

05

A

B

A D B C

06 07A B C

D E 08
09 10

06

07

08

09

10
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01 02 02-1 03 04
05 06 07 08 09 10
11 12 13 A B C

D E F 14 15 16
17 18 19 20 21
22 23 24 25 26 27
28 29 30 30-1 31

01
1 1

2

02 B

03

04 A

05 2 ;4!;

40 ;4!; 10

06

07 10
100 1

20 mm

20_;10!0;=0 2(mm)

08

09

10

11 A

12

13 A B C D E
F

14

15

16

17

18

19

20 A B C D E
F G

21

22

23 A

24

25

26

27

28 B C D E

29
B

30

31
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01 02
03 04

05
06 07

01

02

03 < < < < < <

04

05

06

07

08 09
10

11 12

08

09

10

11

7

A

12

B

01 02 03 04 05 06
06-1 07 08 09 10
11 12 13 14 15 16

01

02

03
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04

05

06

07

08 A

09

10

11

12

13

14

15

16

1 A B C D
E

2

3

4 _
15_4=60

5 _10 _60
600

6

7

8

9 D

10

11

12

13

14

15

16

17

18

19

20 A B

21 C D

22

1 2 3 4 5 6
7 8 9 10 A 11 12
13 14 15 16 17 18
19 20 21 22 23
24 25 26 27 28 29
30 31 32
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23

24

25
2

1

26

27

28

29

30 *

31 *

32 *

1 2
3 4
5

1. *

*

2.

3. *

4. * 2
1

5.

*

2

2

1

2

1

2

1
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> >

A

A> C>B >C
A> >C>B

B

A>C>B

01 02 03
04

05 06
07

01

02

03

04

05

06

07

08 A B

09

10

01 A B C 01-1 . .

. 02 03 04 05 A

B 06 A B C 07
08 09 10 11
12 13 D>B>C>A 14 15

01

02

03

04

05

06 1 10

07
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A

11 *

12

13 D
A

14

15

01 02
03 A B B 04

05
06

07 08 09
10 11
12 A B C

01

02

03 A B
B A

04

05

06

07

08

09

10

11

12

B
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01 02 03 04 05
06 07 08 09 10
11 12 13 B

01

02

03

04 A

05 C D

A B C D

06

07

08

09

10 *

11

12

13

01 02
03 A B C 04 B A 05

01 V

02

03

04 B A

05
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01

02 *

03 B

04

05

06 V

07

08

09 A
B

10 D

11

12

13 U

14

15

16

U

A
B

A

01 02 03 04
05 06 07 08

09 10 D 11 12
13 14 15 16 17
17-1 18 19 20 21
22

06 U 07
08 A B C

D B 09
10 11

06 U

07

08 B

09

10

11
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17 *

18

19

20 B

21

22

1 2 3 B, 4 5 6
7 8 9 10 11
12 13 14 15 16 17
18 19 20 21 22
23 24 25 26 27 28
29 B 29-1 30 31
32 33 34
35 36 37

1

2

3 A B C D E

4

5

6

7
6 3 2

5 6
5.5

8 3 5
4

9

10

11

12 A

13

14 A
B

A B

15

16

17

18

19

20



25

21 A
C

22 A B C

23 A

24

25 U
V

26

27

28

29 B

30

31

32

33 *

34 *

35 *

36 * A

37 *

A B

1

2
3 4 5

1.

*

*

2.

3. *

4. *

5. *
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01 B C F D E 02
03

01

02

03

A

B

04 05
06

07 C D B

04

05

06

07

08 09
10
11 12

08

09

10

11

12
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01 A B C A

B 02
03
04

01 02 D 02-1 03 04
05 06 07 08 09 10
11 12 13 14

01 A B C D E
F

02

03

04

05

06

07

08 A B C D E

09

10

11

12 A B C D
E

13

14

05
06 07

08 09

05

06

07

08

01

02

03

04
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01 02 03 04 05
05-1 06 07 08 09
10 11 11-1

12 13 14 15 16
17 18 19 B C 20 21 22
23 24 A B 25

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

D

BTB

B

B C E

09

A
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4 A B C D E

5

6

7

8

9

10

11

12

13

14

15

16

17

18

1 2 3 4 5 6
7 8 9 10 11 12
13 14 15 16 17 18
19 20 21 22
23 A B C D 24
25 26 27 28
29 30

1

2

3

18

19 A B
C

20 B
C

21
BTB

22 BTB

BTB

23

24

25



30

19

20

21

22

23

+ + +

24 A

25 BTB

26

27

28 *

29 *

30 *

1 2

1

2 3

4

1 *

2 *

3 *

4
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g kg N kg

01 02
03 A B A B 04
05 B B A B 06

09
F¡+F™

10
F™-F¡

11

12

0

A

2 N+3 N=5 N

5 N-3 N=2 N

B

N kg

07 08 10 cm 30 N

09 F¡+F™ 10 F™-F¡

11 12

07

08 2
10 cm

15 cm 30 N

01

02

03

04

05
N kg

06
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01

02

03

04

05 *

06

07

08
60 kg 60 kg

;6!; 60_10_;6!;=100 N

09 20 N 10 cm 10 N
5 cm

15 cm
10 N 5 cm=x N 15 cm x 30 N

10
1 cm 2 N

2 cm 4 N

01 02 03 04 05
06 07 08 60 100 09
10 2 N 4 N 11 6 N 12
13 14 15

11

12 70 N

70 N

13 P
10 N

14

15

m/s km/h

01 02 12 50 50

03 90 km/h 04
05 06

01

02 10 120 m =

12m/s 5m/s 10
5 m/s_10 s=50m 1000 m 20m/s

=50 s

03 450 km 5

=90 km/h

04

05

450 km
5 h

1000 m
20 m/s

120 m
10 s
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06

07 08 60 cm/s

09 0.6 m 10 A A B B

11 12

07

08

=60 cm/s

09
1

60 cm_1 s=60 cm

10

11

12 1 1

12 cm
0.2 s

6
6

5 m/s 5
5 m/s_5 s=25 m

1 60 6
0.1 0.1 6 cm

= = =0.6 m/s6 cm
0.1 s

A

10
10 m/s 20 m/s 6

16 m/s

B

01 02 03 04 05 1 m/s

06 07 08 0.6 m/s 09 10
11 12 13 14 15
16 2 17

01 P Q

02 360 m 6

=1 m/s

03

1 m/s 36 km/h= =10 m/s

72 km/h= =20 m/s

1 5 m 5 m/s

72000 m
3600 s

36000 m
3600 s

360 m
6_60 s
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100 m 10 =10 m/s

04

05 ;6¡0; 6

0.1

=100 cm/s=1 m/s

06

07

08 60 cm 1

=0.6 m/s

09

10 =20 m/s

= 20 m/s=

m/s 40 m/s

11

12 0 2

;2!;_10_2=10 m

13 0 5 40 m 5

=8 m/s

14

A

15 A
O B

16 A A
A B 1

A A
2

40 m
5 s

0+x
2

+
2

40 m
2 s

60 cm
1 s

10 cm
0.1 s

100 m
10 s

17

01 02
03 04
05 06

01

02

03

04

05

06

A
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10 A B B
A 2 A 4 kg B
8 kg

11

12 *

13

14

15

16

17

18

19

20

01

02 100 m

03

04

05

06 *

07
A B B

A 2 B A
2 20 N

08

09
5 kg 10 N

5 kg 10 N

01 02 03 04 05 06
07 08 09 10 8 kg 11

12 13 14 15
16 17 18 19 20

1 2 3 4 5 6
7 8 9 10 11 12
13 14 15 16 17 18
19 20 21 22 23 24
25 26 27 28 29 30
31 32 33
34 35 36
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13 3 N 6 N
6 N-3 N{F{6 N+3 N

2 N

14

2 N 8
16 N

15

16

= +

17 72 km/h =20 m/s

100 m 8 =12.5 m/s

1 25 m 25 m/s
1000 cm/s 10 m/s
1 80 km

=22.2 m/s

18 500 m
5 m/s

=100 10 m/s

=50

150

19

20
4

;2!;_20_4=40 m

21 3 m/s 1.5 m/s
1.5 m/s 12 m

12 m

=8

22

0

12 m
1.5 m/s

500 m
10 m/s

500 m
5 m/s

80000 m
3600 s

100 m
8 s

72000 m
3600 s

1

2 N
S N

3

4

5

6

> =

7
0.6 kg

0.6 kg

8

9
10 N

7 N
10 N-7 N=3 N

10
5 N 2 cm

16 cm 5 N 2 cm=x N 16 cm x
40 N

11

250 N 300 N
250 N+300 N=550 N

12 400 N
250 N

400 N-
250 N=150 N



1 2
3 4

1

*

2 *

3 *

4 *

37

23

24 10 20 2
0.5 Hz

25

26

27 B

A 2 ;2!; A

B 4 2 B 8 m/s

28

29

30

31

32 *

33 *
A B

A B

34 * B B

35 *

36 *
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P S

01 02 A B

03 P S 04 S P P S

05 06

4

2900 km

5~35 km

5100 km

6400 km

A

2900

5100

01

02

03 P
S

04 P
S P

05

06 S

01 02 03 04 05 06
07 08 08-1 A B C D

09 10
11 12 13 14 15 16
17 18 19 D 20
21

2900 km

01

02 35 km 12 km

12 km

03

04

05

06 P
S P S

07 P
S S P

08
3

09 5100 km

10 * C S

11
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01 02
03 04
05

01

02

03

04

12 S

13

14

15

16 B
A

17 80%

18 B

19

20

21

05

A

06 07
08 09

10

06

07

08

09

10



40

01 02 03 04 05
06 07 08 09

10 11 12 13 14
15 16 17 18 19 20
21

01

02

03

04

05 *

06

07

08

09

100 km

10

11 B

12

13

14

15

16

17

A

B
B C
B C

18

19

20

21 E

01 02
03

04
05
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01

02

03

04

05

01

02

03

A

06 A B

07 B C 08
09

10

06

07 B C
A D

08 A

09

10

01 02 03 04
05 06 07 08
09 10 11 12 13
14 15 16 17
18 19

01

02

03

04

05 *

06

07

08

09

10 A
B

11

12
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13

14

15

16

17

18

19

1 2 3 4 5 6
7 8 9 10 11 12
13 14 14-1 A B 15 16
17 18 19 20 21 22

23 24
25 26

1

2 A

3 S
S P

4

4

5

6 P

7

8

9 A B

10

11

12

13

14 A
B C

15

16

17

18 E

A

B

C

D

19



*

2 *

3

4 *

5 *

43

U

20

21

A B
C D C D

22

23 *

24 *

25 *

26 * B
B

A

1

2 3 4
5

1

*

2

1

3

2

1
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- + + -

01 02
03 A - B +

04 05 + -

06 + -

01 + -

02

03 + -
A -

B +

04

05
-

+
-

06
+

-

+ -

-

+
-

A

01 02 03 04 05 06
07 08 09 10 11

12 + - 13 14
15 16 17 18 19
20 21 22

01

02 A + B +
C - D -

C D

03

04
+

-

05

06 *

07

08
-

09

10 A B B C
A C A C

11 + -

12 + - +
- +

-

13
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+
-

14 A B A +
B - A B

B +

15 - -
A

+ -
B

16
+

17

18 120
60

A 110

19 *

20 +
-

21

22

+

-

01 A B + - 01-1 B A

- + 02
03 04
04-1 + -

01 -
A B

A + B -

01-1 +
B A

A - B +

02

03

04 +
-

+

04-1 -

+ -

- A +
B -

+ A - B
+

A

A + B -

01

02 -
A + B -

03

04

01 02 03 04 05
06 07 08 09
10 11 12 13 14 15
16 17 18 - - 19

+ - 20
21
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05 +
-

06
+ -

07 - A
A B

A + B -

08 * -

09

10

11
+ -

12 -

+ -

13 +

+

14 - -

-
+

15 -

+ -

16

17

18 -
-

-

19
+ -

20 *

21 +

+

1 2 3 4 5 6
7 8 9 10 11 12
13 14 15
16 17 18
19 20 21

1

2

3

4 -
- -

5

6 A B A B
A + A B

7 -
A

8

9 -
+

10 + +
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+

11 A
A -

A -

12 +

13

14

15 *

16 *

17 *

18 *

19 * -
+ +

20 *

21 * +

+
-

*

2 *

*

3 * -

-

4 *

5 *

1
2 3 4
5

1

-
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< <

A C E

B D F

A

B

A

B

C

A B C D E F

A D F

A

A C
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C B

*

*

*

A

B B C C

A

B

C

N/cm¤

A

;3!; ;4!;

B

C

;27!3; 0 -273A

V†=Vº+{Vº_;27T3}

-50æ V–∞º=273+{273_ }

-50æ V–∞º=273-50=223(mL)

-50
273

;27!3; -273æ

223 373 546

10 mL A=B=C A<B<C A

<B<C 180 mL
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1

NH¢Cl

2 3

;2!; ;3!;

20 1 _20 mL=20
_x x=10 mL

1
1

=1 +1 =2 2
20 mL 2

4

P _V =P _V
2 _20 mL=4 _x x=10 mL

A B C

V∞¢§=Vº+{Vº_;27T3}

0æ 60 mL tæ 546æ

V∞¢§=60 mL+{60 mL_;2%7$3̂}=180 mL

*

*

2_2_2=8(cm‹ )
3.14_1_1_2=6.28(cm‹ )

*

* A

*

B D E

A

B
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D

E

A C E A C E

A C E

A

B

AB BC
CD

BC

BC EF
BC 50æ

100æ

B
B

(C)> (B)> (A)

> >
> >

> >

A B

* > >

*

*
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>

A B
D C

C
53æ

*

*

A B C A B C

B

A B C D E
F

B
E

< <

P _V =P _V
1 _60 mL=4 _x x=15 mL
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100 200 100 _;4!;=25

DNA

900

400 25

C E D B A

DNA D C B

A

A

B

C

E A

B C D

A

2

< < < < < <



54

A B C D

C

*

*
*

*
E

*

* A B
A B

C D
C D

*

*

A

B

C

D

E

B

C

75%
95%

A

B

C
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A

B

C

B

U C B A

A

A

A

A
B

C

V

V U

B

*

*

* B A

*
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A B C D
E F

4 ;1¡6;

64 ;1¡6; 4

A B C D E
DNA

3 7

C>B>A

A B

>A B> C>A B C>B>A

A B

A
B

B
A

*

*

*

A

A



57

2 1

A

B

C

A B C D
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