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Unit 1 Physical Quantities and Measurements 

1.1 Calculate the number of second in a (a) day (b) week 
(c) month and state your answers using SI prefixes. 
Given Data 

(a) 𝑡 = 1 𝑑𝑎𝑦 
(b) 𝑡 = 1 𝑤𝑒𝑒𝑘 
(c) 𝑡 = 1 𝑚𝑜𝑛𝑡ℎ 

To Find  
𝑁𝑜. 𝑜𝑓 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 𝑖𝑛 𝑆𝐼 𝑝𝑟𝑒𝑓𝑖𝑥𝑒𝑠 = ? 

Solution 
(a) 𝑡 = 1 𝑑𝑎𝑦 

𝑡 = 1 × 24 × 60 × 60 𝑠 
𝑡 = 86400 𝑠 
𝑡 = 8.64 × 104 𝑠 
𝑡 = 86.4 × 10−1 × 104 𝑠 
𝑡 = 86.4 × 10−1+4 𝑠 
𝑡 = 86.4 × 103 𝑠 
𝒕 = 𝟖𝟔. 𝟒  𝒌𝒔                    ∵ 𝑘 = 103 

(b) 𝑡 = 1 𝑤𝑒𝑒𝑘 
𝑡 = 1 × 7 × 24 × 60 × 60 𝑠 
𝑡 = 604800 𝑠 
𝑡 = 6.048 × 105 𝑠 
𝑡 = 604.8 × 10−2 × 105 𝑠 
𝑡 = 604.8 × 10−2+5 𝑠 
𝑡 = 604.8 × 103 𝑠 
𝒕 = 𝟔𝟎𝟒. 𝟖  𝒌𝒔                  ∵ 𝑘 = 103 

 

(c) 𝑡 = 1 𝑚𝑜𝑛𝑡ℎ 
𝑡 = 1 × 30 × 24 × 60 × 60 𝑠 
𝑡 = 2592000 𝑠 
𝑡 = 2.592 × 106 𝑠 
𝒕 = 𝟐. 𝟓𝟗𝟐  𝑴𝒔               ∵ 𝑀 = 106 

 

1.2 State the answers of problem 1.1 in scientific 
notation. 
Given Data 

(a) 86.4  𝑘𝑠 
(b) 604.8  𝑘𝑠 
(c) 2.592  𝑀𝑠 

To Find  
𝐴𝑛𝑠𝑤𝑒𝑟𝑠 𝑖𝑛 𝑠𝑐𝑖𝑒𝑛𝑡𝑖𝑓𝑖𝑐 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛 = ? 

Solution 
(a)     86.4 𝑘𝑠 

= 86.4 × 103 𝑠 
= 8.64 × 101 × 103 𝑠 
= 8.64 × 101+3 𝑠 
= 𝟖. 𝟔𝟒 × 𝟏𝟎𝟒 𝒔 

(b)      604.8  𝑘𝑠 
= 604.8 × 103 𝑠 
= 6.048 × 102 × 103 𝑠 
= 6.048 × 102+3 𝑠 
= 𝟔. 𝟎𝟒𝟖 × 𝟏𝟎𝟓 𝒔 

 

(c)      2.592  𝑀𝑠 
= 𝟐. 𝟓𝟗𝟐 × 𝟏𝟎𝟔 𝒔 

 

1.3 Solve the following addition or subtraction. State 
your answers in scientific notation.  

(a) 𝟒 × 𝟏𝟎−𝟒 𝒌𝒈 +  𝟑 × 𝟏𝟎−𝟓 𝒌𝒈 
(b) 𝟓. 𝟒 × 𝟏𝟎−𝟔 𝒎 −  𝟑. 𝟐 × 𝟏𝟎−𝟓 𝒎 

Given Data 

(a) 4 × 10−4 𝑘𝑔 +  3 × 10−5 𝑘𝑔 

(b) 5.4 × 10−6 𝑚 −  3.2 × 10−5 𝑚 

To Find  
𝐴𝑛𝑠𝑤𝑒𝑟𝑠 𝑖𝑛 𝑠𝑐𝑖𝑒𝑛𝑡𝑖𝑓𝑖𝑐 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛 = ? 

Solution 
(a)     4 × 10−4 𝑘𝑔 +  3 × 10−5 𝑘𝑔 

= 4 × 10−4 𝑘𝑔 +  0.3 × 101 × 10−5 𝑘𝑔 
= 4 × 10−4 𝑘𝑔 +  0.3 × 101−5 𝑘𝑔 
= 4 × 10−4 𝑘𝑔 +  0.3 × 10−4 𝑘𝑔 
= (4 +  0.3) × 10−4 𝑘𝑔 
= 𝟒. 𝟎𝟑 × 𝟏𝟎−𝟒 𝒌𝒈 

(b)     5.4 × 10−6 𝑚 −  3.2 × 10−5 𝑚 
= 0.54 × 101 × 10−6 𝑚 −  3.2 × 10−5 𝑚 
= 0.54 × 101−6 𝑚 −  3.2 × 10−5 𝑚 
= 0.54 × 10−5 𝑚 −  3.2 × 10−5 𝑚 
= (0.54 −  3.2)  × 10−5 𝑚 
= −𝟐. 𝟔𝟔 × 𝟏𝟎−𝟓 𝒎 

 

1.4 Solve the following multiplication or division. State 
your answers in scientific notation.  

(a) (𝟓 × 𝟏𝟎𝟒 𝒎) × (𝟑 × 𝟏𝟎−𝟐 𝒎)  

(b) 
𝟔×𝟏𝟎𝟖 𝒌𝒈

 𝟑 × 𝟏𝟎𝟒 𝒎𝟑 

Given Data 
(a) (5 ×  104𝑚) × (3 × 10−2 𝑚) 

(b) 
6×108 𝑘𝑔

 3 × 104 𝑚3 

To Find  
𝐴𝑛𝑠𝑤𝑒𝑟𝑠 𝑖𝑛 𝑠𝑐𝑖𝑒𝑛𝑡𝑖𝑓𝑖𝑐 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛 = ? 

Solution 
(a)    (5 × 104 𝑚) × (3 × 10−2 𝑚) 

= 5 × 3 × 104−2 𝑚2 
= 15 × 102 𝑚2 
= 1.5 × 101 × 102 𝑚2 
= 1.5 × 101+2 𝑚2 
= 𝟏. 𝟓 × 𝟏𝟎𝟑 𝒎𝟐 

(b) 
    

6 × 108 𝑘𝑔

 3 ×  104 𝑚3
 

=
6

3
× 108−4 𝑘𝑔𝑚−3 

= 𝟐. 𝟎 × 𝟏𝟎𝟒 𝒌𝒈𝒎−𝟑 
 

1.5 Calculate the following and state your answer in 

scientific notation. 
(𝟑×𝟏𝟎𝟐 𝒌𝒈) × (𝟒.𝟎 𝒌𝒎)

𝟓×𝟏𝟎𝟐 𝒔𝟐 
  

Given Data 
(3 × 102 𝑘𝑔)  × (4.0 𝑘𝑚)

5 × 102 𝑠2
 

To Find  
𝐴𝑛𝑠𝑤𝑒𝑟𝑠 𝑖𝑛 𝑠𝑐𝑖𝑒𝑛𝑡𝑖𝑓𝑖𝑐 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛 = ? 

Solution 

     
(3 × 102 𝑘𝑔)  ×  (4.0 𝑘𝑚)

5 × 102 𝑠2 
 

=
(3 × 102 𝑘𝑔)  × (4.0 × 103 𝑚)

5 × 102 𝑠2
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=
3 × 4.0

5
× 102+3−2 𝑘𝑔𝑚𝑠−2 

= 𝟐. 𝟒 × 𝟏𝟎𝟑 𝒌𝒈𝒎𝒔−𝟐 

1.6 State the number of significant digits in each 
measurement. (a) 𝟎. 𝟎𝟎𝟒𝟓 𝒎 (b) 𝟐. 𝟎𝟒𝟕 𝒎 (c) 𝟑. 𝟒𝟎 𝒎 

(d) 𝟑. 𝟒𝟐𝟎 × 𝟏𝟎𝟒 𝒎 
Given Data 

(a) 0.0045 𝑚  

(b) 2.047 𝑚 

(c) 3.40 𝑚 

(d) 3.420 × 104 𝑚 

To Find  
𝑆𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝑑𝑖𝑔𝑖𝑡𝑠 = ? 

Solution 
(a) 0.0045 𝑚  𝟐 (𝑆𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝑑𝑖𝑔𝑖𝑡𝑠)   
(b) 2.047 𝑚  𝟒 (𝑆𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝑑𝑖𝑔𝑖𝑡𝑠)  
(c) 3.40 𝑚  𝟑 (𝑆𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝑑𝑖𝑔𝑖𝑡𝑠)  
(d) 3.420 × 104 𝑚 𝟒 (𝑆𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝑑𝑖𝑔𝑖𝑡𝑠)  

1.7 Write in scientific notation: (a) 𝟎. 𝟎𝟎𝟑𝟓 𝒎  

(b) 𝟐𝟎𝟔. 𝟒 × 𝟏𝟎𝟐 𝒎 
Given Data 

(a) 0.0035 𝑚 

(b) 206.4 × 102 𝑚 

To Find  
𝐴𝑛𝑠𝑤𝑒𝑟𝑠 𝑖𝑛 𝑠𝑐𝑖𝑒𝑛𝑡𝑖𝑓𝑖𝑐 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛 = ? 

Solution 
(a)      0.0035 𝑚 

= 𝟑. 𝟓 × 𝟏𝟎−𝟑 𝒎 
(b)     206.4 × 102 𝑚 

= 2.064 × 102 × 102 𝑚 
= 2.064 × 102+2 𝑚 
= 2.064 × 104 𝑚 

1.8 Write using correct prefixes: (a) 𝟓. 𝟎 × 𝟏𝟎𝟒 𝒄𝒎 (b) 

𝟓𝟖𝟎 × 𝟏𝟎𝟐 𝒈 (c) 𝟒𝟓 × 𝟏𝟎−𝟒 𝒔 
Given Data 

(a) 5.0 × 104 𝑐𝑚 

(b) 580 × 102 𝑔 

(c) 45 × 10−4 𝑠 

To Find  
𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑝𝑟𝑒𝑓𝑖𝑥𝑒𝑠 = ? 

Solution 
(a)      5.0 × 104 𝑐𝑚 

= 5.0 × 104 × 10−2 𝑚 
= 5.0 × 104−2 𝑚 
= 5.0 × 102 𝑚 
= 0.5 × 101 × 102 𝑚 
= 0.5 × 101+2 𝑚 
= 0.5 × 103 𝑚 
= 𝟎. 𝟓 𝒌𝒎                         (𝒌𝒊𝒍𝒐𝒎𝒆𝒕𝒆𝒓) 

(b)      580 × 102 𝑔 
= 58.0 × 101 × 102 𝑔 
= 58.0 × 101+2 𝑔 
= 58.0 × 103 𝑔 
= 𝟓𝟖. 𝟎 𝒌𝒈                        (𝒌𝒊𝒍𝒐𝒈𝒓𝒂𝒎) 

(c)      45 × 10−4 𝑠 
= 4.5 × 101 × 10−4 𝑠 
= 4.5 × 101−4 𝑠 
= 4.5 × 10−3 𝑠 
= 𝟒. 𝟓 𝒎𝒔                            (𝒎𝒊𝒍𝒍𝒊𝒔𝒆𝒄𝒐𝒏𝒅) 

1.9 Light year is a unit of distance used in Astronomy. It 
is the distance covered by light in one year. Taking the 

speed of light as 𝟑. 𝟎 × 𝟏𝟎⁸ 𝒎𝒔−𝟏, calculate the 
distance. 
Given Data 

𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 = 𝑐 = 3.0 × 108𝑚𝑠−1 
𝑇𝑖𝑚𝑒 = 𝑡 = 1 𝑦𝑒𝑎𝑟 

𝑡 = 1 × 365 × 24 × 60 × 60 𝑠 
𝑡 = 31536000 𝑠 
𝑡 = 3.1536 × 107 𝑠 

To Find  
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 = 𝑆 = ? 

Solution 
By using formula of distance 

𝑆 = 𝑣𝑡 
𝑆 = 𝑐𝑡             ∵ 𝑐 = 𝑣 
𝑆 = (3.0 × 108)(3.1536 × 107) 
𝑺 = 𝟗. 𝟓 × 𝟏𝟎𝟏𝟓 𝒎 

1.10 Express the density of mercury given as 

𝟏𝟑. 𝟔 𝒈𝒄𝒎−𝟑 in 𝒌𝒈𝒎−𝟑. 
Given Data 

𝐷𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑚𝑒𝑟𝑐𝑢𝑟𝑦 = 13.6 𝑔𝑐𝑚−3 
To Find  

𝐷𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑚𝑒𝑟𝑐𝑢𝑟𝑦 𝑖𝑛 𝑘𝑔𝑚−3 = ? 
Solution 
    13.6 𝑔𝑐𝑚−3 

= 13.6 ×
1 𝑔

1 𝑐𝑚3
 

= 13.6 ×
10−3𝑘𝑔

10−6𝑚3
 ∵ 1 𝑔 = 10−3𝑘𝑔 & 1 𝑐𝑚3 = 10−6𝑚3 

= 13.6 × 10−3+6 𝑘𝑔𝑚−3 

= 13.6 × 103 𝑘𝑔𝑚−3 

= 1.36 × 101 × 103 𝑘𝑔𝑚−3 

= 1.36 × 101+3 𝑘𝑔𝑚−3 

= 𝟏. 𝟑𝟔 × 𝟏𝟎𝟒 𝒌𝒈𝒎−𝟑 
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