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15mL 15.0mL-

12.0mL=3.0mL

, ,

100æ

,

,

= -

=28.8-13.5=15.3(g)

= = =1.7(g/mL)

B C

B, C, D, E

A

D, E

C E 2

1g/cm‹

78æ

78æ ,

B D , B D

A

E

15.3
9.0

3.0mL
1.7g/mL A, D
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-20æ -20æ

, -20æ

( )

( )

( )

( )

,

,

> >

,

,

, B

, ,

A , B , C , D , E

( )

DE

-0.5æ

A, E >
>

,

,

x 10%=;20{0;_100 20(g) ,

200g-20g=180g

- - -

40æ 63.9 80æ 150g

40æ 150g-63.9g=86.1g

15% 25% xg

25(%)= _100, x=16(g)

(%)= _100

= _100

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

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

_100=32(%)

,

100g 20g 80g

100g g

200 80=100 x,  x=40, 40

A, C , B , D

C _100=60%

60æ 100 g 20æ

60æ 125 60æ

450g 200g 250 g 20æ

200g 176g 250g-176g=74g

,

150g
(150+100)g

30+50
200+50

10+15
100+15

30
30+70

20
50+20

10
40+10

(g)
(g)+ (g)

(g)
(g)

18+x
120+x

, 86.1 g
40
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20æ 100g 31.6g 28.4g

,

,

,

A , D , B E

E B E

,
A , B ,

(F) (s)

J, N m, kgf m

= _

20N_3m=60J

=

={;2!;_20N_3m}+(20N_2m)=30J+40J=70J

250N_0.5m=F_2.5m F=50N .

900N_20cm=F_60 cm F 300N .

0 , 0

0

, , ,

J N m N kgf

kgf m 1kgf 9.8N

J

1 J=1N_1m=1N m

1J , Joule

, , 1 , 2 , 3

, 1 , 2 , 3

10N 1m=10J, 20N 1m=20J, 20N 2m=40J

= _

=9.8mh=(9.8 5)N 5m=245J

a b

,

5N

200N_1=F_2,  F=100N

=100N_2m=200J

_ = _ F=150N_;6$;=100N

W 150N_4m=600J

A _ =B _ ,

B =100N_ _ =150N6m
3m

3m
4m

3m
6m

3m
4m

60J 70 J
200 J

150N 800 J



;2!;

100N_;2!;=50N

2

2m_2=4m

6 ;6!;

90W 30_;6!;=5( )

50N_2m=100J

w w ,

;2!;w , 2 ;4!;w

w ;2!;w ;4!;w=4 2 1

4

;4!;

( 3 )

;6!; , 6

;8!; , 8

3 400N_;8!;=50N ,

50N_5m=250J

W, J/s, HP

= =2205W

1HP 735W 2205W 3HP

= = _ =100N_;5#;_6m/s=360W

250W= = ,  t=8s

;6!; 1=1 6

3m 2

20N_;5#;=12N = =12W12N_5m
5s

2000 J
t

500N_4m
t

(9.8_30)N_15m
2s

4 2
1 50N, 250 J 360W

6m 12W

E˚=;2!;mv¤ ,

A B=3 1 B x 15 x=3 1

x=5kg

, 3 ,

2 6

=;2!;_10kg_(2m/s)¤ =20 J

=;2!;_10kg_v¤ =20 J+160 J, v=6m/s

(W)=10N_0.3m=3J

3 J

2¤ =4 4

8 8

4_2¤ =16 16

2_2¤ =8 8

;2!;_4¤ =8 8

2 4

10m_4=40m

=(9.8_5)N 1m=49J

=(9.8_5)N_5m=245J

9.8_10kg_1m=196N_ , =0.5m

Eπ=(9.8_2)N_0.1m=F_0.02m=1.96 J, F=98N

2m

9.8_5_2=98(J)

= =100N_0.4m=40J

Eπ=;2!; 100N 0.1m=5J

, ,
, ,

40m 40J
, ,



,

A, D , C

,

E

=100N_0.4m=40J

(100 J-40J=)60 J

,

0 J

,

,

B D

=

=9.8_m_(h¡-h™)=(9.8_4)N_(10-4)m=235.2 J

,

( + )

=

A C 2.5m C A

(9.8_50)N_2.5m=1225 J , C

;2!; 50kg v¤

A =C , v¤=49, v=7(m/s)

A =O

(9.8_10)N_(1-0.5)m=49J

(E)= (Eπ)+ (E˚)=

2m (Eπ)=9.8mh=9.8 5 2=98(J)

(E˚)=;2!;mv¤ =;2!; 5 2¤ =10(J)

98+10=108(J)

= =(9.8 10)N 0.05m=4.9 J

60 J
, ,

22, 13 7m/s 4.9 J

, ,

4

100

, 30 70 70

,

,

A , B , C , D

B

,

,

,
, , > > A, ,



( )

A C 30.4 g , B

17.3g A=C>B

A , B , C

,

,

,

= _100= _100?54(%)

A B A

, B C B

2~3

18æ 3æ

75%

0æ ,

-20æ

,

, ,

,

,

,

,

9.4
17.3

,

0æ

A=C>B
54% 75%

,

1 =76 cmHg=1013 hPa= 10m =

1000km

,

,

5m/s, 2m/s 7m/s

,

,

, ,

,

1000hPa 4hPa

,

,

C ,

76, 1013, 10, 1000
, , B

C, , 5m/s ,



A ( , )

B ( , )

C ( , )

D ( , )

,

,

A

B

,

,

A , B , C , D

(C) (D)

,

,

,

, 7m/s
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B

C
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,

, ,
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~30
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= _ _
=0.093_0.6_(70-20)=2.79(kcal)

A B ;3!;

4 4
4

A H, B Be, E Na, F Ar

F

B, E
1 E
17 D

A B C
( )

3 1

;3!;

1kg 1æ

10æ 70æ
1_0.2_(t-10)=1_0.4_(70-t)

11 Na 1 Na±

NH¢±

A +2 B -1 A 1
B 2 AB™

+1 2 -2 1 Na™O



A B

3

30æ

1 kg 1æ (
kcal/kg æ, cal/g æ, J/kg æ)

= =

= =50æ

A B
C

D

(Cu)
(Ca)
(Ba)

(Sr)

17 1 -1
18

18 10
11 Na 1 10 Na±

Ne

( )

1 3
4

X Y 2 1 Y -1

3kcal
0.03kcal/kg æ_2kg

__

C>B>A

0K( )
, (K)= (æ)+ 273 .

32 F, 212 F 180
.

A, B, C 5 ,
A B C=1 2 3 3 2 1

3 2 1

(H)

1 Li±
(Li Li±+ ) (+)

(-)

C

D

A 1 (A±) B 2
(B¤—) A B=2 1

1 2

1g 4kcal

, ,
2 1 , , B,

1 4
4

(LNG) (LPG)



A , B , C , D , E
B

A C

A B

(Li±)
(F—)

(+)
(+)

(+) (-)

BB'C AB

(D)
d l

D L

D=

A C 1 2 2

=;2!;=0.5Hz

=2m/s

A , B , C , D , E ,
F

4m
2s

1

d_L
l

A B ;5!; A

B 5 B 10æ_;5!;=2æ

20æ 4~0æ
4æ

16 2 18
19 1 18

17 18 17
Br

17
18

2æ
(+) (-)

, ,

A, B

D 2pR 360 =d 20



3

A

(G)

(H) (D) (C)

A B

20

B C

3

A B

A B

100%

A B C=1 ;4!; ;9!;=36 9 4

+

10pc

3

.

A , B , C , D , E ( ),
F ( )

,
> > (A), (B),

(F) ,
.

,

. .

.

.
.

.
.

.
, , ,

>

< ( ) ,
( ) .

.
.

A<B<C

V†=Vº+(Vº_;27T3;) t=273æ 1

0æ 2 .

A , B , C ( ), D ( ),
E , F
A, D, F , B, C, E

.

F

A



E ( ), F ( )

(P_V= )

P _V =P _V 1_60=x_150, x=0.4( )

b

AB , BC + , CD , DE
+

.
AB .

BC DE .
DE .

.

D

B D

.

, , ( )
.

, , , ( ) .

A , B , C , D , E , F
.

B , .
D , .
E , .
F , .

0.4

A , B , C , D , E ( ), F
( )

, , ( ) .

C( ), A( ), F( )

V†=Vº+(Vº_;27T3;)

V†=150+150_;2@7&3#;=300(mL) .

,

1æ 0æ ;27!3; .

A ( ), .
B ( ), .

A

300mL
A B

( ), C D
A , B , C , D B



.

;4!;

;2!; .

A( ) .
B( )

.
D( ) , .
E( ) .

,
.

.
.

.
.

. ,
, , , , .

, 6
1 6 .

U , V .

, V
. ,
. ,

. .

A , B , C , D

A
, , , B

, , .

A , B , C
A
C

A , B

V

A

C
D
E

40æ

A , B, C, E ( ), D ( )

< < < <

,

,
B, C, E

C
B

, D,

B



< :
B

A , B , C , D , E

(51%)> (12%)> (11%)> (5%)

A
, B

, ,

B
C

D

. 120

,
.

A ,
B

.

A , B , C , D

A

, B

P _V =P _V 1_60=x_240 x=0.25( )

AB BC + CD DE

+ EF

U V

A , B , C , D , E , F

B C

BTB

=1N+3N=4N,

=3N-1N=2N,

6 6_ s=0.1 s

AB = =6m/s .

(-)

(+)

0.6m
0.1 s

1
60

A , B
0.25 D,


