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1.

2.5.

3.4.

 1.

 2.  
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1.1

1.2 1.3



4    

 
(Leonardo da Vinci (Nicolaus Copernicus)  

17 (Galileo Galilei) 
(Johannes Kepler) (Sir Isaac Newton) (Carolus Linnaeus)  
17-19  

 
20  

(X-ray)  

21  
(ICT)  

 
 
 
 
 

(Physics)

1.4

5  

 
2  

   

 
 

 

(Albert Einstein) (Vitaly Ginzburg) (Abdus Salam)

1.5

(Enrico Fermi) (Georges Charpak) (Guglielmo Marconi)

1.6



6    

1.

2.

3.

4.

2

7  

 

2

1.

2.

3.

4.

7

2
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 1. (qualitative data)

 2. (quantitative data)

 (physical quantity)

 

(The International System of Units)  (SI units)

 1. (base units) 7 1.1

1.1

(lenght) (metre) m

(mass) (kilogram) kg

(time)  (second) s

(electric current) (ampere) A

(thermodynamic temperature) (kelvin) K

(amount of substance) (mole) mol

(luminous intensity) (candela) cd

 2. (supplementary units) 2 (radian : rad)  
1

(steradian : sr) 1

9  

 3. (derived units) (Hz) (N) (J)  
(W) (C) (V) 2  

 
(m/s)

 
1.2

(frequency) (hertz) Hz 1/s

(force) (newton) N
2

(pressure) / (stress) (pascal) Pa N/m
2

(energy) / (work) / 

(quantity of heat)
(joule) J N�m

(power) (watt) W J/s

(electric charge) /  

(quantity of electricity)
 (coulomb) C A�s

 (electric potential) / 

 (electric potential difference) / 

 (electromotive force)

(volt) V W/A

 (electric capacitance)  (farad) F C/V

 (electric resistance)  (ohm) V/A

S

r

1.7

r

r
2

1.8
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 (electric conductance)  (siemens) S A/V

induction) / 

 (magnetic induction)

 (weber) Wb V�s

density) /  (magnetic 

induction)

 (tesla) T Wb/m
2

 (inductance)  (henry) H Wb/A

 (lumen) lm cd�sr

 (illuminance) lm/m
2

(radioactivity)  (becquerel) Bq 1/s

 (equivalent dose)  (sievert) Sv J/kg

(absorbed dose)
(gray) Gy J/kg

 
 
 

A×10
n

1�A�10 n

0.002 2×10
–3

2  
2 mm 1.3

1.3

10
18

E

10
15

(peta) P

10
12

 (tera) T

10
9

(giga) G

1.2 ( )

11  

10
6

(mega) M

10
3

 (kilo) k

10
2

(hecto) h

10
1

(deca) da

10
-1

 (deci) d

10
-2

(centi) c

10
-3

(milli) m

10
-6

(micro)

10
-9

 (nano) n

10
-12

(pico) p

10
-15

 (femto) f

10
-18

(atto) a

2  
 
 

L, M T   
 

 
×

m
2  

L
2

L
3  

MLT
–2  

 
(N) kg·m/s

2
MLT

–2

1.3  ( )
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 1.1 30 24

 
1 0.3048

30 × 0.3048      9.1

24 × 0.3048      7.3

9.1 × 7.3    66

 1.2 3 × 10
8  

1,000 1

3 × 10
8 3×10

8

1000
  3 × 10

5

3,600 1

1
1

3600
  3 × 10

–4

3×10
5

3×10
–4  1 × 10

9
 

 1.3 65 (Tm) (nm) (mm)

65  Tm  65 × 10
12

 m

1    nm  10
–9

 m

65 × 10
12

 m  65×10
12

10
–9

         65 × 10
21

      6.5 × 10
22

 nm

65 6.5 × 10
22

1    mm  10
–3

 m

65 × 10
12

 m  65×10
12

10
–3

         65 × 10
15

      6.5 × 10
16

 mm

65 6.5 × 10
16
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1.

  1.1   112.5

  1.2   205.2

2.

  2.1   3 × 10
–11

  2.2   4 × 10
–17

3. 200

4. 0.008
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 1.

 2.  

 3.  

 4.

( )

 

 
( )  

( ) 1.4

 1.4 

( ) ( )

1.00 0.21

2.00 0.34

3.00 0.54

4.00 0.98

5.00 1.22

6.00 2.35

7.00 3.56

8.00 4.12

9.00 5.11

10.00 6.07

15  

1.4 1.1

1.1

 
 

y 
2  

 
 

 1.  (linear graph)

y 1.2

(
)

( ) 
9 11

2
 a, b c  
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y

y 

m (slope)  
   c y

y

 
 

 2.  (semilog graph)  
 y = y0e

-�

y y0 1.3  
y  

1.4 y   

log y0
� log y

�
 

y

log y  y0e
-�

log y  log (y0 e
-�

)

         log (e
-�

) + log y0

         -� 0

log y  -0.43� 0

 3.  (log-log graph) y  n
A

n (Kepler’s law)

y  n
1.5

�y

�

  �  �y

�

c

y

1.2

x y

y

1.3 x y

y = y0e
-�x

1.4

� log y

�

log y

log y0

  
� log y

�

y0

17  

y log y  n

       log y  n
)

         n
 + log A

       log y  

 1.4 

 ( )  ( )

5 4.0

10 6.0

15 10.6

20 17.5

25 24.1

30 33.9

35 45.0

40 59.1

45 72.2

( ) )

y

1.5 y = Ax
n

  
� log y
� 

  n

log A

log y

� 

� log y
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0.86 y 2.98  

y y S

t
2

S = 0.86t
2
 + 2.98

  S  0.86t
2
 + 2.98   

5 10 15 20 25 30 35 40 45 50

(
)  

 ( )

y 	2.98

(
)  

2 ( 2
)

19  

S = 1
2

gt
2

S

  t

  g

 ( )  ( )

1 4.90

3 44.10

5 122.50

7 254.10
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2

1.10

2

 

 
 

 
 

1.9

21  

 

 

1.11

 
 

1

10

0 2

2

3 4 5

1.12 1
10
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( )

 
( )

 
( )

2.1 0.00 2.10

4.6 0.04 4.64

1.13

1.13

1.13 1 1  
1

1
10 0.1  

1 1.4 
0.4

1.13 10 1  
1

10
1

100  
0.01 2  

1.44 4 2  
3 5

±0.1 ±0.01  
 

1                      2

cm

1

1

0                      1                      2

cm

10

1

23  

 1.5 5 2.15, 2.11, 2.12, 2.12 2.14 

  
1
n 

n

i 1
i

  
1
n (2.15+2.11+2.12+2.12+2.14)

 2.13

SD SD  

n

i 1
i – )

2

n – 1

     SD         (2.15 – 2.13)
2
 + (2.11 – 2.13)

2
 + (2.12 – 2.13)

2
 + (2.12 – 2.13)

2
 + (2.14 – 2.13)

2

5 – 1

     SD        (0.02)
2
 + (– 0.02)

2
 + (– 0.01)

2
 + (– 0.01)

2
 + ( 0.01)

2

4
  

             0.02

(mean)  
(standard eror) 

      
1
n 

n

i 1
i

n

  SD

n
  

SD (standard deviation)

SD    

n

i 1
i – )

2

n – 1
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SD

  SD

n
    0.02

5
    0.01

 ±  ± SD

n

2.13 ± 0.01

2.13 ± 0.01  
2.12–2.14 2.12 2.14  

 

 1.  (vernier calipers)  

(vernier) 10  
0.1 20 0.05  

50 0.02  

1.14

25  

1.15 0 11.00

13 13 

0.05

13× 0.05  0.65 11.00+0.65 11.65

2.  (micrometer)

1 

1 50 2

1 1

1

1.15

20

20

30 40 5010

10

0

0

1.16
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1
2 × 50

  1
100

0.01 0.001

0.01

1.17

 

1.17  
3 3  

0.5 3 + 0.5  3.5  
6  

0.01 × 6  0.06

3.5 + 0.06 3.56

 
 
 
 
 

1.17

3 mm

0.5 mm

0.01×6  0.060 mm

1.18

27  

 1.1
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1. 1 2. 1 3. 1

4. 1 5. 1

1.

2.

  2.1

  2.2

3.

4. 5

5.

 1.

 2.

 3.

 4.

 5. (SD)

29  

  1. 
  2. 
  3. 
  4. 
  5. 
  6. 
  7. 

  8. 

  9. 
( )

  10. 

1.
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2.

3.

4.

31  

5.

6.
1

100



32    

 

 

   
 
 
 

 
 1. 3,927 4

 2. 0

  2.1 0 2,006 4

  2.2 0 0000562 0.000589 3

  2.3 0 0.000300000 13000.0 

6

  2.4 0

306,000,000 
3 3.06 × 10

8  
5 3.0600 × 10

8

15.21 9.10

1.19

 
 

0 15 16 0 9 10

33  

1.19 0.1

15.21 4 1  
 

15.20 15.22  
 

15.21 ± 0.01

1.19 9.1  
9.10 3  

91.0

0.0910 3

 

 

2  
2 0.1  
10.22 1

2.3 12.52 2  
 

12.5
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 1.6 3.55 10.77

×

              3.55×10.77

              38.2335 cm
2

38.2 3

2

3

4 3

38.2

1. 

(a ± ±  (a ± +

 1.7 25.26 ± 0.01 2.9 ± 0.1 

     (25.26 ± 0.01) + (2.9 ± 0.1)

              (25.26 + 2.9) ± (0.01+ 0.1)

              28.16 ± 0.11 

28.2 ± 0.1

(a± ±  (a ± +

35  

 1.8 35.20 ± 0.01 28.54 ± 0.01

  (35.20 ± 0.01) – (28.54 ± 0.01)

       (35.20 – 28.54) ± (0.01+ 0.01)

       6.66 ± 0.02 m

 6.64 – 6.68 

2. 

   (a ± ±  (a�b) ± (
a

 × 100 + 
b

 × 100)%

    (a ± ±
a
b  ± (

a
 × 100 + 

b
 × 100)%

 1.9 75.4 ± 0.1 18.5 ± 0.2

D
M
V

  

D 
M
V

 ± 
M

 × 100 + 
V

 × 100 %

       75.4
18.5

 ± 0.1
75.4

 + 0.2
18.5

 × 100%

       4.076 ± 1.21% g/cm
3

4.08 ± 1.21%

100 g/cm
3

1.21 g/cm
3

4.08 g/cm
3 1.21×4.08

100
  0.05 g/cm

3

4.08 ± 0.05 

 1.10 1.20 ± 0.01

V
4
3

R
3

       
4
3

 × 
22
7

 (1.20)
3
 ± 

R
 × 100% 

       7.24 ±  
3×0.01

1.20
 × 100%

       7.24 ± 2.5%

7.24×2.5
100

  0.18 m
3

2.5 0.18

(a ± ±  (a�b) ± (
a

 × 100 +
b

 × 100)%

 (a± ±
a
b  ± (

a
 × 100 + 

b
 × 100)%
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 1.11 10.24 2 

6

     10.24

     10.22 

     10.26

       10.22

 10.22

      0.02 

 10.26

 10.26

 0.02 

10.24 ± 0.02

1.

  5.79 ________ 3.9×10
4

________

  49.66 ________ 0.411×10
5

________

 0.780 ________ 7.0060 ________

  0.009 ________  0.0634 ________

2. 245,000.0 3

3. 1,600.00 2

4. 3,560,000×10
11

3

5.

6. 865.16 53.5

9.52 ± 0.01 cm

14.24 ± 0.01 cm

37  

 

 1. 6

 2.

 3.

 4.

 

 5.

 
 1.

 2.

 3.

 4.  

 5.



38    

3 (Knowledge) 
/ (Process) (Attribute)

K   

  
7

 
 
 

 
 

  

P  
 
 
 
 

A  
 
 

39  

 1.

 2. 2

 3.

 4.

 5.

  5.1  560,000,000 5.2  7,539,000

  5.3  0.00048 5.4  0.00127

 6.

  6.1 32

  6.2 0.00015

 7. 12.71 3.46

 8.

 9.

 10.
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 11.

0.01

 

 12.

  12.1  1.2+62.543+10.12   12.2  123.45×2.0

 13. 47.0 6.0

 14. 0.01

2.59

 15. 35.5±0.1 112.5±0.2

 16.  

 17.

 
( )

 
( / )

1 98

2 75

3 45

4 33

5 21

6 12

7 11

8 7

9 6

 (μ) 


