
CHAPTER = 1           PHYSICS AND MEASUREMENTS 

BOOK NUMERICAL 

 

1  What is the percent uncertainty in the measurement 3.67 ± 0.25 m? 

DATA 

𝒙 = 𝟑. 𝟔𝟕 𝒎 

∆𝒙 = 𝟎. 𝟐𝟓 𝒎 

𝒑𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆 𝒖𝒏𝒄𝒆𝒓𝒕𝒂𝒊𝒏𝒕𝒚 =
∆𝒙

𝒙
 × 𝟏𝟎𝟎 

 

                           

SOLUTION 

 

𝒑𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆 𝒖𝒏𝒄𝒆𝒓𝒕𝒂𝒊𝒏𝒕𝒚 =
∆𝒙

𝒙
 × 𝟏𝟎𝟎 

𝒑𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆 𝒖𝒏𝒄𝒆𝒓𝒕𝒂𝒊𝒏𝒕𝒚 =
𝟎. 𝟐𝟓

𝟑. 𝟔𝟕
 × 𝟏𝟎𝟎 

𝒑𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆 𝒖𝒏𝒄𝒆𝒓𝒕𝒂𝒊𝒏𝒕𝒚 = 𝟔. 𝟖 % 

 

 

2 What is the area, and its approximate uncertainty, of a circle with radius 
( 3.7x104  ± 500)  cm 

DATA 

𝒓 = 𝟑. 𝟕 × 𝟏𝟎𝟒 𝒄𝒎 

∆ 𝒓 = 𝟓𝟎𝟎 𝒄𝒎 

𝑨 =? 

SOLUTION 

𝑨 =   𝝅  𝒓𝟐 

𝑨 =   𝝅  (𝟑. 𝟕 × 𝟏𝟎𝟒)𝟐 

𝑨 =   𝟒. 𝟑 ×  𝟏𝟎𝟗   𝒄𝒎𝟐 

 
                         

𝒇𝒓𝒂𝒄𝒕𝒊𝒐𝒏 𝒖𝒏𝒄𝒆𝒓𝒕𝒂𝒊𝒏𝒕𝒚 𝒊𝒏 𝒂𝒓𝒆𝒂 

∆ 𝑨

𝑨
=   𝟐  (

∆ 𝒓

𝒓
)  

∆ 𝑨 =   𝟐  (
∆ 𝒓

𝒓
)   × 𝑨 

∆ 𝑨 =   𝟐  (
𝟓𝟎𝟎

𝟑. 𝟕 × 𝟏𝟎𝟒
)   × 𝟒. 𝟑 × 𝟏𝟎𝟗  

∆ 𝑨 =   𝟎. 𝟏𝟏 ×  𝟏𝟎𝟗 𝒄𝒎𝟐  

RESULT 
(𝑨   ±  ∆ 𝑨) =  (𝟒. 𝟑 ×  𝟏𝟎𝟗  ±  𝟎. 𝟏𝟏 ×  𝟏𝟎𝟗) 𝒄𝒎𝟐  

(𝑨   ±  ∆ 𝑨) =  (𝟒. 𝟑  ±  𝟎. 𝟏𝟏 ) 𝟏𝟎𝟗  𝒄𝒎𝟐  

 

3 An aero  plane travels at 8 50 km/h. How long does it take to travel 1.00 km? 

DATA 

𝒗 = 𝟖𝟓𝟎 𝒌𝒎/𝒉 

𝑺 = 𝟏. 𝟎𝟎 𝒌𝒎 

                           

SOLUTION 

𝑺 = 𝒗 𝒕 

𝒕 =
𝑺 

𝒗
  =   

𝟏. 𝟎𝟎

𝟖𝟓𝟎
  =   𝟎. 𝟎𝟎𝟏𝟏𝟕𝟔 𝒉  

𝒕 =  𝟎. 𝟎𝟎𝟏𝟏𝟕𝟔 𝒉 =   𝟎. 𝟎𝟎𝟏𝟏𝟕𝟔 × 𝟑𝟔𝟎𝟎  

𝒕 =  𝟒. 𝟐𝟑 𝒔𝒆𝒄 

 

 



4 A rectangular holding tank 25.0 m in length and 15.0 m in width is used to store 

water for short period of time in an industrial plant. If 2980 m3 water is pumped 

into the tank. What is the depth of the water? 

 

DATA 

𝑳 = 𝟐𝟓. 𝟎 𝒎 

𝑾 = 𝟏𝟓. 𝟎 𝒎 

𝑽 = 𝟐𝟗𝟖𝟎  𝒎𝟑 

𝒅𝒆𝒑𝒕𝒉 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓, 𝒅 =? 

 

                           

SOLUTION 

𝑽 = 𝑳 × 𝑾 × 𝒉              (𝒉 =  𝒅 ) 

𝑽 = 𝑳 × 𝑾 × 𝒅 

𝒅 =
𝑽 

(𝑳  × 𝑾)
    

𝒅 =
𝟐𝟗𝟖𝟎 

(𝟐𝟓. 𝟎  × 𝟏𝟓. 𝟎)
  =   

𝟐𝟗𝟖𝟎

𝟑𝟕𝟓
   

𝒅 = 𝟕. 𝟗𝟒𝟔 𝒎   

 

 

5 Find the volume of rectangular underground water  tank has storage facility of  

1.9 m by 1.2 m by 0.8 m. 
 

DATA 

𝑳 = 𝟏. 𝟗 𝒎 

𝑾 = 𝟏. 𝟐 𝒎 

𝒉 = 𝟎. 𝟖 𝒎 

𝑽 =? 

 

                           

SOLUTION 

𝑽 = 𝑳 × 𝑾 × 𝒉 

𝑽 = 𝟏. 𝟗 × 𝟏. 𝟐 × 𝟎. 𝟖 

𝑽 = 𝟏. 𝟗 × 𝟏. 𝟐 × 𝟎. 𝟖 

𝑽 = 𝟏. 𝟖𝟐𝟒 𝒎 𝟑  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 Two students derive following equations in which 𝒙 refers to distance traveled, 𝒗 

the speed, the acceleration, and t the time and the subscript (o) means a quantity 

at time t=0: 

 (a) 𝒙 = 𝒗 𝒕𝟐  + 𝟐 𝒂 𝒕 

 (b) 𝒙 = 𝒗𝟎 𝒕 + 𝟐 𝒂 𝒕𝟐 , which of these could possibly be correct to dimensional 

check  

(ii)     𝒙 =  𝒗 𝒕𝟐 +  𝟐 𝒂 𝒕 

SOLUTION 

𝑳. 𝑯. 𝑺 = [𝒙] 

𝑳. 𝑯. 𝑺 = [𝐋] 

𝑹. 𝑯. 𝑺 = [𝒗 ][𝒕𝟐] +  𝟐 [𝒂] [𝒕] 

𝑹. 𝑯. 𝑺 = [𝑳 𝑻−𝟏 ][𝑻𝟐] +  𝟐 [𝑳 𝑻−𝟐] [𝑻] 

𝑹. 𝑯. 𝑺 = [𝑳 𝑻−𝟏 𝑻𝟐 ] +  𝟐 [𝑳 𝑻−𝟐 𝑻] 

{ 𝟐  𝒉𝒂𝒔 𝒏𝒐 𝒅𝒊𝒎𝒆𝒏𝒔𝒊𝒐𝒏 } 

𝑹. 𝑯. 𝑺 = [𝑳 𝑻−𝟏 𝑻𝟐 ] +   [𝑳 𝑻−𝟐 𝑻] 

𝑹. 𝑯. 𝑺 = [𝑳 𝑻𝟏  ] +   [𝑳 𝑻−𝟏 ] 

we have [L.H.S] ≠  [R.H.S] 

Hence, the given equation is dimensionally 

incorrect. 
 

(ii)     𝒙 =  𝒗𝟎 𝒕 +  𝟐 𝒂 𝒕𝟐 

SOLUTION 

𝑳. 𝑯. 𝑺 = [𝒙] 

𝑳. 𝑯. 𝑺 = [𝐋] 

𝑹. 𝑯. 𝑺 = [𝒗 ][𝒕] +  𝟐 [𝒂] [𝒕𝟐] 

𝑹. 𝑯. 𝑺 = [𝑳 𝑻−𝟏 ][𝑻] +  𝟐 [𝑳 𝑻−𝟐] [𝑻𝟐] 

𝑹. 𝑯. 𝑺 = [𝑳 𝑻−𝟏 𝑻 ] +  𝟐 [𝑳 𝑻−𝟐 𝑻𝟐] 

{ 𝟐  𝒉𝒂𝒔 𝒏𝒐 𝒅𝒊𝒎𝒆𝒏𝒔𝒊𝒐𝒏 } 

𝑹. 𝑯. 𝑺 = [𝑳  (
𝟏

𝑻
)   𝑻 ] +   [𝑳 (

𝟏

𝑻𝟐)  𝑻𝟐] 

𝑹. 𝑯. 𝑺 = [𝑳 ] +   [𝑳  ] 

𝑹. 𝑯. 𝑺 = [𝑳 ] 

we have [L.H.S] = [R.H.S] 

Hence, the given equation is dimensionally 

correct 

 

7 One hectare is defined as 104 m2 .   one acre is 4 x 104 ft2. How many acres are in   

one hectare? 

DATA 

𝟏 𝒉𝒆𝒄𝒕𝒂𝒓𝒆 = 𝟏𝟎𝟒 𝒎𝟐 

𝟏 𝒂𝒄𝒓𝒆 = 𝟒 × 𝟏𝟎𝟒 𝒇𝒕 𝟐 

𝟏 𝒎  = 𝟑. 𝟐𝟖  𝒇𝒕 

𝟏 𝒇𝒕   = (
𝟏

𝟑. 𝟐𝟖
)  𝒎 

𝒉𝒐𝒘 𝒎𝒂𝒏𝒚 𝒂𝒄𝒓𝒆𝒔 𝒊𝒏 𝟏 𝒉𝒆𝒄𝒕𝒂𝒓𝒆 =? 

 

                           

SOLUTION 
𝟏 𝒂𝒄𝒓𝒆 = 𝟒 × 𝟏𝟎𝟒 𝒇𝒕 𝟐   

We know that  

 𝟏 𝒇𝒕   = (
𝟏

𝟑.𝟐𝟖
)  𝒎 

 𝟏 𝒂𝒄𝒓𝒆 = 𝟒 × 𝟏𝟎𝟒  (
𝟏

𝟑.𝟐𝟖
)

𝟐
 𝒎𝟐 

 𝟏 𝒂𝒄𝒓𝒆 = 𝟒  (
𝟏

𝟑.𝟐𝟖
)

𝟐
 𝒉𝒆𝒄𝒕𝒂𝒓𝒆 

𝟏 𝒉𝒆𝒄𝒕𝒂𝒓𝒆 =
(𝟑. 𝟐𝟖)𝟐

𝟒 
  𝒂𝒄𝒓𝒆  

𝟏 𝒉𝒆𝒄𝒕𝒂𝒓𝒆 = 𝟐. 𝟔𝟗  𝒂𝒄𝒓𝒆 

 



8 A watch factory claims that its watches gain or lose not more than 10 seconds in a 

year. How accurate is this watch, express as percentage? 

 

DATA 

∆ 𝒕 =  ± 𝟏𝟎 𝒔 

𝒕 = 𝟏 𝒚𝒆𝒂𝒓 = 𝟑. 𝟏𝟓 × 𝟏𝟎𝟕 𝒔 

∆ 𝒕

 𝒕
 % =? 

 

                           

SOLUTION 

 
∆ 𝒕

𝒕
 =   

𝟏𝟎

𝟑. 𝟏𝟓 × 𝟏𝟎𝟕
  × 𝟏𝟎𝟎 

∆ 𝒕

𝒕
 =   𝟑. 𝟏𝟕𝟒𝟔 ×   𝟏𝟎−𝟓 % 

 

9 The diameter of Moonis 3480 km. What is the volume of the Moon? How many 

Moons would be needed to create a volume equal to that of Earth? 

 (𝐫𝐞 =   𝟔𝟑𝟖𝟎 𝐤𝐦) 

DATA 

𝑫𝒎 =  𝟑𝟒𝟖𝟎 𝒌𝒎 

𝒓𝒎 =
𝑫𝒎

𝟐
=  

 𝟑𝟒𝟖𝟎

𝟐
= 𝟏𝟕𝟒𝟎 𝒌𝒎 

𝒓𝒎 =   𝟏𝟕𝟒𝟎 × 𝟏𝟎𝟑  𝒎   

𝒓𝒆 = 𝟔𝟑𝟖𝟎 𝒌𝒎 =  𝟔𝟑𝟖𝟎 ×  𝟏𝟎𝟑  𝒎    

SOLUTION 

Volume of Moon 

𝑽𝒎 =  
𝟒

𝟑
  𝝅 𝒓𝒎

𝟑  

𝑽𝒎 =  
𝟒

𝟑
  𝝅 (𝟏𝟕𝟒𝟎 × 𝟏𝟎𝟑)𝟑 

𝑽𝒎 =  𝟐. 𝟐𝟐 ×  𝟏𝟎𝟏𝟎 𝒎𝟑  

                           

Number of Moons (  n ) 

𝑽𝒆    =   𝒏  𝑽𝒎 

𝒏   =   
𝑽𝒆

 𝑽𝒎   
 

𝒏   =   

𝟒
𝟑

  𝝅 𝒓𝒆
𝟑

𝟒
𝟑

  𝝅 𝒓𝒎
𝟑    

 

𝒏   =   
 𝒓𝒆

𝟑

 𝒓𝒎
𝟑    

  =  (
 𝟔𝟑𝟖𝟎 × 𝟏𝟎𝟑

𝟏𝟕𝟒𝟎 × 𝟏𝟎𝟑   
)

𝟑

  

𝒏  =  (𝟑. 𝟔𝟔𝟔)𝟑 

𝒏  =  𝟒𝟗. 𝟐𝟗  

 

 



 



 

 

 

 

 

 

 

 



 



 

 

 



 



 



 


