










 1.1

 .1

 D  C  B A

 .2

 D  C B  A

 .3

 D  C  B A

 .1

  
 .2

  


 
 .3

  



 
    .4

    

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  .5


  

   .1

   .2

  10     .3

 .1

 .2

 .1

 .2

 .4

 .1

 



 Ruler  








 1.2

 .4

 D  C  B  A

 .5

 D   C  B   A
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   .1

  
 

    
 

 
 .2

  



 


   2  2  
  .3
 




 .1

 
   

 
 

   
m   .1

kg   .2
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s   .3

K   .4

A  
  .5

cd   .6

mol   .7

 SI .2

 
 (i)

 =   × 
m² = m × m 

 m  m² 
 (ii)

  = 

 
 sm 

 (iii)

  =   ×   × 


m³ = m × m × m
 m  m³  

 1.3

 .6

 D  C  B  A

 .7

1919 D 1961 C 1965 B 1960 A

 .8


  D  C  B  A
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 .9
(N)  D m²  C (Nm)  B  A

 .10

mm  Dcm  C  m  B km  A

 .11

 D  C  B  A

 0.00004 .12

D C B A

 .13

D C B A

 .14

D C B A

 .15
D C B A

 SI .1

 


 SI 
 (SI)  .2

 1961 
  

 .3

 



           =   × 
A =  × 
A = m²
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        = 

V = 

 .4

   

m   .1

kg   .2

s   .3

K   .4

A  
  .5

cd   .6

mol   .7


 .5

 SI 
 

 
 




   
10-9 n 

10-6  
10-3 m 


    .6

 

 t  Q  I 
I × t = Q 
Q = I × t
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 (Q)  (t)  (A)   (I) 
 = 

 
[A.s = c]

 .7

     

    

Pa = N/m² 
    N/m² 


 .8

  =  = 10-6 (ii)  = n = 10-9 (i) 
  = k = 103 (iv)   =  = 10-12 (iii)

 = m = 10-3 (vi)  = M = 106 (v)

  1.4

 1 .16
 1000 D 10 C 1000 B 100 A

   .17
 B  A

 D  C

 .18
 B  A

 D  C

 1 .19
 1050 D  1000 C  100 B  10 A

 .20

 D  C  B  A

 .21
 2  1 D 1 C  1 B  1 A
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 .22
 D  C  B A

 100 .23
 1 D  100,000 C  1000 B  1000 A

  .1

 10 
1.38 × 108km  138,000,000 km  


  .2

 


 10 


   .3

2574.32 kg b) 0.00534 m  a)

186000 s e) 0.004 kg d) 0.45 m c)
0.00534 m  = 5.34 × 10-3m a) 

2574.32 kg = 2.57432  × 103kg b)
0.45 m = 4.5 × 10-1m c)

186000 s = 1.86 × 105s e) 0.004 kg = 4 × 10-3kg d)


 SI .4


 SI 

 .S.I  SI  •
g  amp  A 

  sec  s 
gm 

 60s5kg100N10mN  •
 L   m  s  •

 N     •

 Pa  K 

12



 m Nm mms  mNmmms  •

NsNm  space  S1 •

 100 .5

 1 (d)  100,000 (c)  1000 (b)  1000 (a)

 1000 (a) 
= 103 × 10-6     = 10-6 
= 10-3 
= 0.001 

 1000 (b)

= 103 × 10-2    c = 10-2 

= 10 
 100,000 (c)

= 100 × 103 × 10-3    m = 10-3 

= 100 × 100 
= 100 × 1 
= 100 

 1 (d)

= 1 × 103   k = 103 

= 1000 
 100,000  

 1.5

  .24

 0.01 D  10 C  1 B  0.1 A

 .25


 D  C  B  A

   .26

 0.1 D  0.1 C  1 B  1 A
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 .27

 D  1 C  B  A

  .28
 D  C  B  A

 .29
 0.01 D  9 C  0.1 B  10 A

  .30

 0.01 D  0.01 C  0.1 B  1 A

   Pitch  .31
 0.01 D  0.1 C  0.5 B  1 A

 Range   .32
 10  1 B  15  0.1 A

 2.5  0.01 D 100  1 C

 Digital Electronic Balance  .33

 0.01 D  1 C  10 B  0.1 A

 Least Count  Metre Rule  .1

  
  


      .2

  
 

    .3

    


 0.01  0.1     
    .4

    
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  (i)

 

 


  (ii)


 10 

  0.7   1037


 Screw Gauge  .5

 

  =

 Zero Error  .6

    


 .7

 
  (i)


  (ii)


 Parallax Error  .8

 

 .9

 
 •

15



 •

 •

 •

  •

 •

 •

 .10

 0.1  
 Pitch  .11




 Spindle 



 

 Pitch  0.5mm 
 Metre Rule  .12

  
 

 Vernier Callipers   .13

      
   

 
 1mm  (a)

  (b)

  10 9mm 
 0.9 

  .14

    
 (b)  (a)

 (e)  (d)  (c)

  .15

  
  =   + (    ×  ) ± 
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 .16

  
  (e)  (d)  (c)  (b)  (a)

 .17

 
  =   + (   ×   )  ± 

  .1
  ErrorZero   


  B  A 


 
 
 

 


1037  10 
  0.7  


  1.2

 
 (a)  (a)


 (b)  1  (b)


  (c)


 (c)


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    1.6

 .34

 D  C  B  A

   .35

 D  C  B  A

 .1

 
 

 (i)


 (i)

 (ii)  (ii)

 g  (iii)


 (iii)


 N  (iv)  kg  (iv)

 (v)  (v)

 Physical Balance  .2
  


 .3

  (i) 
  Knob  (ii)


 (iii)
 (iv)
 (v)

 Vibrate 
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 (vi)

 (b)  (a)  .4

  (a) 
  (b)

 .1

 
  (i)

  Knob  (ii)


 (iii)

 (iv)

 (v)

 Vibrate 
  (vi)

  1.7

  .36

 1 D  0.001 C  0.01 B  0.1 A

 .37

 D  C  B  A

    .1

    
  

 (b)
 
 (a)  
 30   
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
 0.1  

   .2



 
 910^   

 ±0.01




    ±0.1




 0.02 
  
 

 stop-watch  .3

 30   


 0.1  
knob  





 .1

 
30 




 0.1  
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
 knob 




 1.8

 .38

 D cc C ml B cm³ A
 .39

 D  C  B  A

  .40

 1 D  3 C  0.3 B  0.35 A

    .41

   B  A

 D  C

 .1

 Glass   

 cc  m

 .2

 .2  .1 

 .4  .3

 .5

  .3

  

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



 1.9

 .42

5 D 4 C 3 B 2 A

 .43

 D  C  B  A

 .44

 D  C  B  A

 .45

 D  C  B  A

   .1

 
 (iii)  (ii)  (i)

 .2

  
 

 .3

   


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 .4

  


 .5

 


 .6

  

 .7

 







 30 


 .8

 (i)

 (iii)  (ii)

 (iv)

  (i) 
 (ii)

   (iii)

 (iv)

 .9

 
  


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 .1

  
 

 




 


 







 30 


 .2

  
 

         
   1.10

  .46

  B  A

 D   C
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  .47

 D   C  B   A

  ±0.05 .48

 0.01 D  1 C  0.5 B  0.1 A

  .1

   
 
  .2

   
 Accuracy 


  .3

  

 1.11

   .49

 D  C  B  A

 .50

 D   C  B  A

    .51

5 D 2 C 3 B 4 A

 .1

  
 .2

 91 
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 5.06m  (a)


 0.0034m  (b)


 2.40mm  (c)


 10  (d)

 3  3.50 × 104 m
 .3

 (b)  (a) 
  (d)  (c)

 .4

0.000125km (d) 0.125 (c) 12.5m (b) 1.25 × 10²m (a)

1.25 × 10²m (a) 
 3 

12.5m (b)

 3 
0.125 (c)

 3 
0.000125km (d)

 3 

 1.12

 52.

 D  C    B  A

 Precision  .53

 B  A

 D  C
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 .54

 D  C  B  A

 .55

 2 D  0.002 C  0.2 B  0.02 A

 .56

 ± 0.01 D  ± 0.1 C  ± 0.02 B  ± 0.2 A

 .57

 D  C  B  A

  .1

 

 



  1.13

 5  .58

1.5 D 5 C 1 B 2 A

   .1
  

 5 
  5


(2.5 × 10³m)  2.51 × 10³m (i)

(3.46 × 104 kg)  3.4567 × 104 kg (ii)
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 5  .2
 Odd  5  5   

 Even


4.55 × 10² = 4.6 × 10²m  (ii) 4.45 × 10² = 4.4 × 10²m  (i)


D .10 D .9 D .8 C .7 B .6 C .5 D .4 B .3 D .2 A .1

A .20 C .19 A .18 C .17 B .16 D .15 C .14 B .13 B .12 B .11

C .30 C .29 A .28 A .27 C .26 D .25 B .24 C .23 B .22 A .21

A .40 C .39 D .38 B .37 B .36 D .35 B .34 A .33 A .32 B .31

B .50 C .49 A .48 A .47 D .46 A .45 C .44 C .43 B .42 B .41

B .58 D .57 C .56 A .55 A .54 D .53 A .52 B .51

 .1.1

 D  C  B  A



 .1.2

1015m D 109m C 10–15m B 10–9m A

 .1.3

 D  C  B  A

 .1.4

 D  C  

B  A

 .1.5

 B  A

 C

 D
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 .1.6

 D  C  B  A

  .1.7

 B  A

 D  C

 10.3cm  12.321cm .1.8

2.021cm D 2cm C 2.0cm B 2.02cm A

 .1.9

3.5cm D 3.47cm C 3.475cm B 3.4cm A

 .1.10

4 × 10–2cm D 1.2 × 10–15cm C 1 × 10–4 cm B 6 × 10–25cm A

 9  10   .1.11

  0.5mm 
0.001mm D 0.05mm C 0.1mm B 0.5mm A


B 1.6 D 1.5 C 1.4 C 1.3 B 1.2 D 1.1

C 1.11 B 1.10 C 1.9 D 1.8 D 1.7

 .1.1

 
 .1.2

  



 


29



 .1.3

 SI 

 .1.4


 

 
 
 

 SI  .1.5

 SI 
 100  1 

 .1.6



   

m   .1

kg   .2

s   .3

K   .4

A 
   .5

cd   .6

mol   .7


 .1.7

 SI 
 

 
 

0.00004  5 × 107  50000000  
 4 × 10-5 
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 

= m = 10-3   = k = 103

  = µ = 10-6  = M = 106

 = n = 10-9 

  = G = 109

 .1.8
5 fs  6 µs  15 ns  5 pm 


(  ) 5 pm = 5 × 10-12m    = p = 10-12

() 15 ns = 15 × 10-9s   = n = 10-9

() 6 µm = 6 × 10-6m    = µ = 10-6

() 5 fs = 5 × 10-15s  

  = f = 10-15

 .1.9

  


   


 1mm  (a)

 (b)

 10 9mm 
 0.9 
   

 
   =   –   

      = 1 mm – 0.9 mm = 0.1 mm

  

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   1.17 .1.10

 

    
 

   =   –   

      = 1 mm – 0.9 mm = 0.1 mm

5 × 0.01 cm = 0.05 cm 
   

= 2.5   + 0.05   = 2.55 

1.18

 C  AB 1.18 .1.11


 6 
 

 B 

 .1.1
  5 (a) 
  (b) 
  (c) 
  (d) 
  5 (e) 
  (f) 

  (g) 
  (h) 
  (i) 

 .1.2

 

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1.19

1mm  .1.3

 100 


 1.19  


  = 1  
       = 100

  = ?

  = 


 =   +   ×  

= 9   + 70 × 0.01 
= 9   + 0.70 
= 9.7 

 .1.4


  

  
  

  = 

 .1.5

 

  

  = 15   – 4   = 11 
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 .1.6

 

 (b)  (a)

 .1.7

 


 .1.8

 (a) 

 (b)

  (c)

 (d)

 .1.9

 


 .1.10

 (ii)  (i) 
   


 .1.1

7   
 SI .1.2

8   
  .1.3

17   
 .1.4

24   
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 .1.5

24   


:1.1 


(a) 5.123 × 104 m + 3.28 × 105 m
(b) 2.57 × 10–2 mm – 3.43 × 10–3mm


(a) 5.123 × 104 m + 3.28 × 105 m

= 5.123 × 104 m + 32.8 × 104 m
= (5.123 + 32.8) 104 m
= 37.923 × 104 m
= 3.7923 × 105 m

(b) 2.57 × 10–2 mm – 3.43 × 10–3mm
= 2.57 × 10–2 mm – 0.343 × 10–2mm

= (2.57 – 0.343) 10–2mm

= 2.227 × 10–2mm

= 2.227 × 10–2 × 10–3m

= 2.227 × 10–5m
:1.2 


(a) (4 × 103 kg) (6 × 106m) (b)


(a) (4 × 103 kg) (6 × 106m) = (4 × 6) × 103+6kg m

= 24 × 109kg m
= 2.4 × 101 × 109kg m
= 2.4 × 1010kg m

(b)

= 3 × 108 m
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
 1.1




   
 = 7 days

= 7 × 24 h

= 7 × 24 × 60 m

= 7 × 24 × 60 × 60 s

= 604800 s

= 604.8 × 10³ s

= 604.8 ks

 = 24 h

= 24 × 60 min

= 24 × 60 × 60 sec

= 86400 sec

= 86.4 × 10³ s

= 86.4 ks

 
 = 30 days

= 30 × 24 h
= 30 × 24 × 60 m
= 30 × 24 × 60 × 60 s
= 2592000 s
= 2.592 × 106 s
= 2.592 Ms

 1.1  1.2
 (a) 

 = 24 h
= 24 × 60 m
= 24 × 60 × 60 s
= 86400 s
= 8.64 × 104 s

 (b)
 = 7 days

= 7 × 24 h
= 7 × 24 × 60 m
= 7 × 24 × 60 × 60 s
= 604800 s
= 6.048 × 105 s
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 (c)
 = 30 days

= 30 × 24 h
= 30 × 24 × 60 m
= 30 × 24 × 60 × 60 s
= 2592000 s
= 2.592 × 106 s

 1.3
4 × 10–4 kg + 3 × 10–5kg (a)

5.4 × 10–6m – 3.2 × 10–5 m (b)
(a) 4 × 10–4 kg + 3 × 10–5kg 

= (4 kg + 3 × 10–1kg)10–4

= (4 kg + 0.3 kg)10–4

= 4.3 × 10–4 kg
(b) 5.4 × 10–6m – 3.2 × 10–5 m

= (5.4 × 10–1m – 3.2 m)10–5

= (0.54 m – 3.2 m)10–5

= – 2.66 × 10–5 m
 1.4

(5 × 104 m) × (3 × 10–2 m) (a)

(b) 

(a) (5 × 104 m) × (3 × 10–2 m) 
= 15 × 104-2 m²
= 15 × 10² m²
= 1.5 × 101 × 102 m² = 1.5 × 103 m² 

(b)

= 2 × 108-4 kgm-3

= 2 × 104 kgm-3

 1.5

= 
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= 

= 

= 2.4 × 104 kg ms-2

 1.6
2.047 m (b) 0.0045 m (a)

3.420 × 104m (d) 3.40 m (c)


2.047 m (b)

 4 
0.0045 m (a)

 2 
3.420 × 104m (d)

 4 
3.40 m (c)

 3 
 1.7

206.4 × 102 m (b) 0.0035 m (a)
0.0035 m (a) 

= 3.5 × 10–3 m
206.4 × 102 m (b)
= 2.064 × 102 × 102 m = 2.064 × 104 m


 1.8

45 × 10–4s (c) 580 × 102 g (b) 5.0 × 104 m (a)

(a) 5.0 × 104 m 
= 0.5 × 10-1 × 104 m

= 0.5 × 103 m

= 0.5 km

 5.0 × 104 m  
(b) 580 × 102 g

= 58.0 × 101 × 102 g 
= 58 × 103 g = 58 kg

(c) 45 × 10–4s
= 4.5 × 101 × 10–4s 

= 4.5 10–3s = 4.5 ms
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 Light Year  1.9
 3.0 × 10 ms 

t = 1 
v = 3 × 108 ms–1

S = ?

t = 1  
t = 365 
t = 365 × 24 h

t = 365 × 24 × 60 m

t = 365 × 24 × 60 × 60 s

t = 31536000 s  t = 3.1536 × 107 s

S = v × t 
S = 3 × 108 ms-1 × 3.1536 × 107 s

S = 9.4608 × 108+7 s

S = 9.4608 × 1015 m

 kg m–3 13.6 g cm–3  


1.10

d = 13.6 gcm-3 

d = 

d = 

d = 13.6 × 106-3 kgm-3 

d = 1.36 × 101 × 103 kgm-3 

d = 1.36 × 104 kgm-3 


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