


02

,

,

,

,

,

,

01 02 03 04 05

06 07 B, , D, 08

09 10 11 , 12 13

14

01 A , B , C , D , E

, F

02 ,

03

04

05

06

07

09 B

10

11 , , , ,

12 , ,

,

13

14

,

01 02 03 04 05

06 F, 07 , 08 09

10 11

12 13 14

01 C

02 ,

03

,

04

05

06

07 , , , , ,



01 02 03 04 05

06 07 08 A , B

09 B C,

10 11

12 13 14

01 A , B , C , D , E
,

02 , , ,

, , ,

03

04 ,

05 A , B , C

06 A , B , C

,

07

08 ( )
( )

09

B C

10

,

11

12

13

14 ,

,

,

,

08 ,

09

10

11

12

13 ,

14

03



04

01 02 03

04

05 06 07 08 09

10 11 12 13 , 14

01 A , , ,

B , C

, D , E

03 ,

04

05

06

07

08

09

10

,

,

11

,

, ,

12 A

13 ,

B

B

A B C

14 ,

01 02 03 04 05 ,

06 07 , 08 09 10

11 12

13 14 15

01

02

,

03

,

04

,

05 , , , ,

06 , ,

, ,

07

0.1% , 36.5æ

08 , , ,

,

,

,



05

09 , , , , ,

, ( , ),

10

11

13

( )

14

,

15 1

2

01 02 03 04 05 06

07 08 , 09 10 11

12 13 14 ,

08 ,

09

10 2

,

11 ,

12

13

14

01

,

02 ,

03

,

04

05 ,

06

07

,

,

,

A,

,

,

,



06

,

,

, , , ,

,

> > > >

,

,

A ,

,

, ,

, , ,

A , B C

, ,

,

2

,

2

, ,

,



07

,

, ,

, , , ,

,

05

06 = = =3.5(g/mL)

07

A B B>A, A C

A>C, B>A>C

08

09

10

78æ ,

11

12

13 C

14 A, B, C

A, B, C

21.0
(16.0-10.0)

01 02 03 04 05 B D,

06

07 08 09 10 11

12 13 14

01

, , , ,

02 , , , , , ,

03

,

,

04 << <

01 02 03 04

05 06 A c, B b, C a 07 08

09 B

10

11 12

13 14

01 , , , ,

02 ,

03 - =

=86.2-50.0=36.2(mL)



08

04

05 A C

B D

B

B

E A

06

A>B>C

,

07 (t¡) (t™)

08 B

10

11 ,

,

12 (1.02g/mL)> (1.0g/mL)>

(0.96g/mL)

,

14 -43æ

,

20%

100=;1£5º0; 100=20(%)

, , ,

,

30
(120+30)

01 02 03 04 05

06 07 08 09 10 ,

11 12 13 14 B, E

01

02

03

04

05 = _100

25(%)=;20{0;_100

(x) 50g ,

(200-50)g

06

,

07

08 100g 88g 25g

22g 100 88=25 x, x=22(g)

09 ,

10

11 A, C B D

C = _100=60%

12

= -

13 ,

150g
(150+100)g
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14 B

, 50æ

E

01 02 03 04 05

06 39.2g 07 08 , 09 10

11 12 13

01

02 ,

,

03

,

50% 75g

04 _100=20(%), _100?28.6(%),

_100=30(%), _100?21.7(%)

_100=32(%)

05 25g 10g 100g

40g 40æ 40

06 60æ 110.0

210 g 210 110=105 x

x=55(g) , 50g

20æ 31.6

50g 15.8g

55-15.8=39.2(g)

07 100g

200g

72g 100g 36g

08 20æ

80æ 40æ

30+50
200+50

10+15
100+15

30
30+70

20
50+20

10
40+10

09 60æ 125 60æ

450g 200g

250g

20æ 200g 176g

250g-176g=74g

11 (B, C) ,

(A) , (D)

12 C D

01 02 03 > 04 05

06 07 08 09 10

11 12 A , B

13 14

01

,

02

03 ,

04

05

06

07 B ,

08



10

09

( ), ( )

, ( )

10

11

,

, , ,

12

B ,

A

13

14

01 02 , 03 04 05

06

,

07 , 08 09

10 11 12 13 A ,

B

01

02

03

04

, ,

,

05

07

,

08 -0.5æ

,

09

10 A, D B, C, E

11 A B

, A C

12

13

,

B, D

3.0g/mL ,

90g

,

, 12.5g

, , ,
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, , ,

, , , ,

,

A 0.85 g/cm‹ , B 15 g/cm‹ , C 0.8 g/cm‹ , D

1.65g/cm‹

1 g/cm‹ B D

A C

2

=20mL-15mL=5mL, =15.0g

= = =3.0g/mL

,

,

1

100æ

100æ

1 100æ

B

D

A=C>B , A C

A C

,

, , , 20%

;1™0∞0; 100=25(%)

(B, C) ,

(A) , (D)

15.0g
5mL

A
195g 40æ 45g

100%
C D

40æ 105.0 40æ
200g 210g

(300g-210g=)90g

(A C, B D)

(A B, C D)

,

,

,

,

A D , B, C, E

, , ,
,

,

BC

20æ 5 20æ 50g
2.5g

15g-2.5g=12.5g

,
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, ,

,

B B A

A D , B, C, E

, B A ,

B , C

,

A , B , D

, E

, ,

, ,

E

A B C

, ,
,

, , ,

, ,
,

( )
( )

,

A 1.0g/cm‹ , B 1.5g/cm‹ , C
1.0g/cm‹ , D 0.33g/cm‹

A C ,
D

,

A A
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,

A D , B , C

A>B=C>D

,

,

( >

> > )

A B ,

,

,

;2!;, 2

0 0 ,

0

1W 1 1J

1 2 ,

2

01 02 03 40 J 04 05

06 07 08 160cm 09 10

11 12 , 13 14

01

0 ,

0 ,

02

= _

=(5N_3m)+(10N_2m)=35J

03

W=F_s=20N_2m=40J

04 10N_2m=20J, 5N_3m=15J,

9.8_5kg_0.1m=4.9 J, 9.8_4kg_1m=39.2 J

05

06

A B C=;1¡5; ;3¡0; ;4¡5;=6 3 2

07 a,

b, w,

F F w=a b

F=w_;bA;=600N_ =200N

08 x

200N_40cm=50N_x x=160cm

1m
3m
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09

60N_2=F_3,  F=40N

10 _ = _

F=100N_ =80N

100N_4m=400J

11 _ = _ (F_s=w_h)

60N_x=100N_3m, x=5m

12

13 F=;4!;w=;4!;_200N=50N

W=F_s=50N_1m=50J

14

,

4m
5m

01 02

0

03 04 20 05 06 07 08

09 10 , 11 12

13

01 9.8_2kg_10m=196J

5N_10m=50J

0 0 J

0 J

20N_3m=60J

02 ,

03 0 ,

W=Fs=70N_3m=210J

04

=;12!0; s ;6!; s=1 20

05 A =4N_1m=4J

B =8N_1m=8J

C =;2!;_8N_1m=4J

06 x

500N_2m=100N_x, x=10m

12m

07

,

08

500N_ =B _

B 300N

09

10 200N_;4!;=50N, 200N_;2!;=100N,

200N_;5!;=40N, 200N_;5#;=120N

11

4_60N=240N 240N_5m=1200J

12 _ = _

9.8_120kg_1.5m=F_4.5m,  F=392N

13 F¡=240N_;6!;=40N, F™=240N_;8!;=30N

F¡ F™=40 30 4 3

3

;6!; , 6

3

;8!; , 8

2m
3m

2m
3m

, 8 J

19.6 J

J

,

;2!;mv¤ =;2!;_4_(2)¤=8(J)

Eπ=9.8mh=9.8_2_1=19.6(J)
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01 02 2.4m/s 03 04 05

06 07 08 09 10 12cm

11 12 13 14 15

01

J

100 J 30 J

130 J

02 A B =24cm=0.24m

A B =5_;5¡0;=0.1(s)

= = =2.4m/s

03

2

8

8

04 A =;2!;_2kg_(10m/s)¤=100J

B =;2!;_8kg_(5m/s)¤=100J

B A 4 , A B 2

A B=1 1

05 4kg A B

4 A B 2

06 = _

07

= -

=;2!;_2kg_{(8m/s)¤ -(5m/s)¤ }=39J

08 B

A 3 , 3

A 9

09

10 _

2 , 3

2_3=6

2cm_6=12cm

0.24m
0.1 s

11 2m (9.8_10)N_2m

12

13 3m,

4m 3 4

14 0 ,

15

0 J

01 02 03 115.2m 04 25N 05

06 196 J 07 08 09 2m 10

11 12

01

02 ;2!;_2_(6)¤+28=64J

v ;2!;_2_(v)¤=64J v¤=64,

v=8m/s

03 2 4

128 km/h 28.8m_4=115.2m

04

;2!;_4kg_(5m/s)¤=F_2m F=25N

05 B A 2

2 C A 2

4

A 10cm

06

_

h =98N_2m=196J

07 9.8mh

A 9.8 J, B 29.4 J, C 39.2 J, D 29.4 J, E 58.8 J

08

(9.8_5)N_2m=F_0.1m,  F=980N
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01 02 D 03 04 05 06

07 08 09 10 11

12 10m 13 14 882 J

01

02 D

, A G

03 C
C

04

5m =(9.8_2)N_10m
=196J

05 A O
, O B

06

D B

07

10m

08

,

09

10

9.8_4)N_10m=;2!;_4kg_v¤ ,  v=14m/s

11 5m

(9.8_4)N_5m=196J

12

;2!;_2kg_(14m/s)¤ =(9.8_2)N_h,  h=10m

13

;2!;_2_(8)¤-;2!;_2_(5)¤ =64J-25J=39J

14 = -

=(9.8_20_7)-(;2!;_20_7¤ )=882(J)

09 h =

=9.8N_10m=98J

(9.8_5)N_h=98J,  h=2m

10

A<B<C

11

2 4

8cm_4=32cm

40+32=72(cm)

12

2.4N

0.6m/s

AB 2 2

BC 4

,

18 J

;2!;_4kg_(3m/s)¤ =18J

01 02 03 04 05 06

07 08 09 10 1.4m/s 11

12
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01 O B

02 B

A, B, C

03 C =A -C

= - A

D -

04 3m =(9.8_5)N_3m=147J

3m =

=(9.8_5)N_(10-3)m

=343J

=10m

=(9.8_5)N_10m=490J

05 =

;2!;_2_v¤=9.8_2_10,  v=14m/s

06 2m

=9.8mh+;2!;mv¤=(9.8_5_2)+(;2!;_5_2¤ )=108(J)

07

08 A =0+9.8mh=9.8_1_5

=49(J)

B =;2!;mv¤+0=;2!;_1_2¤

=2(J)

49-2=47(J)

09 ( )

, (

)

10 A O

=9.8_4_0.1=3.92(J)

;2!;_4_v¤=3.92 v=1.4m/s

11 A +A

=B

(9.8m_5)+(;2!;m_14¤ )=9.8mh,  h=15(m)

12

147 J

100N, 2m

2 12cm

,

73.2 J

A>B>C,

0

A 6N_1m=6J,

B 4N_2m=8J,

C 2N_1m=2J

= _ 200J=F_1m

F=200N

W=9.8mh=9.8_3_5=147(J)

= ( )_

=(50N-30N)_5m=100J

2 10 J 5W,

5 J 2.5W

A B=2 1

=200N_35m=7000 J

= =1000W,  1kW

_ = _

1_200N=2_x,  x=100N

200N_1m=200J

2m

w_1 m=100 N_5 m

w=500N

,

,

7000 J
7 s
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,

_

2 , 3

6

2 cm_6=12cm

0J

(9.8_4)N_5m=196J

196 J

196 J= _7m,  =28N

A B 245 J-147J=

98J

9.8_5_h=98(J) h=2m

,

=(9.8_5)N_2m

=

=(9.8_5)N_(8-2)m=(9.8_5)N_6m

=1 3

=1 2 h

h (15-h)=1 2, h=5m

= -

(9.8_2)N_7m-;2!;_2kg_(8m/s)¤ =137.2 J-64J

=73.2 J

, ,

40N

, , ,

450N_ =150N

150N

1 ;2!;

2
,

,

= _

;2!;_2_v¤ =50N_2m,  v=10m/s

J

,

2 4
2kg 4

=;2!;_ _( )¤

1250000 J, 1440000 J, 480000 J, 1600000 J,
1500000 J

A ;2!;_1_4¤=8(J)

B ;2!;_2_2¤=4(J)

A B
2

1m
3m
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= _

;2!;_2kg_(2m/s)¤=F_0.1m,  F=40N

> <

,

4

01 02 , 03 04 05

06 07 08 09 10

11 , 12 13

01 100 30

70 70

02 A 100 B 70, C 30, D 70

03

04

05

06

07

08 4

10

,

(C)

(D)

(A) (C)

,

(B)

11

12

13

21%

01 , 02 03 04 05

06 07 08 09 10 11

12

13

01

-18æ ,

,

02

,

03
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01 02 , 03 04 05

06 77% 07 08

09 10 11 12 13

14 15

01

02 A~D

03 A B 30.4g/m‹ , C

17.3g/m‹

04 5æ 6.8g , 1m‹

17.3 g

17.3g-6.8g=10.5g

05 = _100

= _100=30.921 ?31(%)

06 25æ, 3æ

77%

9.4
30.4

07

08

09

10

11

12

13 0æ

,

,

14

01 02 03 04

,

05 06 , ,

07 08 09 10 11 12

01

02 C

03

05 B ,
A

06

04

05 ,

06

07

08

09

10

11

13 ,
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07 ,

08 0æ

09

10 15æ 50%

6.4g/m‹

= _100

= _100=27.705 ?28(%)

11

12 ,

, ,

6.4
23.1

01 02 03 04 05

06 07 08 C , D

09 10 11

12 13 14

01

02 1 =1013hpa= 10m =

76cm = 1000km

03

04

05 ,

06

( ) ( )

07 0~30

, 30~60 , 60~90

08

09

, ,

10 ,

,

11

, ,

12 ,

,

,

,

13

14

,

01 02 03 04 05 06

, 07 08 09 10

11 12 13

01

02

03 m/s

16

, 10
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04 1000hpa 4hpa

05

06 A

,

07 C

08 ,

09 7m/s ,

10

11 A , B A

, B

12 A , B , C , D

B D

13

,

C,

,

, ,

A

,

,

C D D

C D

x ,

75(%)= 100 x 17.3g

18æ

62% 5æ

18+5=23(æ)

0æ

0æ

( ) , -20æ

( )

x
23.1
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A ( ) , B

( )

hPa

,

,

10m/s

,

A

B

C

D

,

C

,

, ,

,

= _100=40.692 ?41(%)

15æ

9.4
23.1

, , ,

,

14.7 J ,

148 J

-

={;2!;_10N_4m}+(10N_2m)=40J

0 0J

_
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= _100

= _100=42.105 ?42(%)

,

A , B , C

( ) ,

( )

1

76cm ,

,

A

B

,

,

12.8
30.4

A= =20W, B= =10W,

C= =30W

C>A>B

150_;3!;=50(N)

2m

W=F_s=50_2=100(J)

F=w_;sH;

A B C=;5!; ;3!; ;2!;

1m ,

2m

2m

(10_9.8)N_5m=490J

2kg A B 4

A B 2

= _

=4.9N_3m=14.7 J

D E

10m

={;2!;_1_10¤ }+(9.8_1_10)=148(J)

,

C

200N_3m
20s

100N_1m
10s

50N_2m
5s


