
UNIT 30 MEASUREMENT 
 

RULER 

It is a strip of wood, metal or plastic having a straight edge. It is marked off in inches or 

centimeters, and is used for drawing lines or measuring things. 

BALANCE 

 It is an instrument for weighing. It has a rigid beam that is horizontally suspended by a support 

in the centre. It has similar weighing pans hung at either end. One holds a weight which is 

unknown and is being measured or weighed. In the other pan, the weight is increased by known 

amounts until the beam is level and motionless. 

TEMPERATURE 

 It is a measure of the amount of hotness/warmth of an object with reference to a standard 

value. The normal body temperature is 37 degrees Celsius or 98.6 degrees Fahrenheit. Units of 

temperature measurement are Celsius, Kelvin, Fahrenheit, Rankine, Deslisle, Newton, 

Reaumur, Romer. 

THERMOMETER 

It is an instrument for measuring temperature. It is a sealed glass tube that contains a liquid called 

mercury. Mercury expands or shrinks (rises and falls) with temperature changes. The temperature 

is read where the top of the mercury column coincides with a scale marked on the tube. 

UNITS  FOR MEASUREMENT OF MASS  

Mass is the amount of matter that an object contains. This causes the body to have weight in a 

gravitational field. A triple balance beam is often used to measure mass. It can also be measured 

in units as listed below. Mass is independent of your position in space. An objects mass is the 

same in space or on the moon, as it is on Earth, because the number of atoms is the same. A 

spacecraft has the same mass on Earth and on the Moon. But its weight is different because of 

gravity. 

Gram  It is a unit of mass or weight equal to 1/1000th of a kilogram. 

Kilogram it is a unit of mass of weight equal to 1000 grams. 

Pound  It is a unit of weight equal to 16 ounces or  



Ounce  It is a unit of weight equal to 1/16th of a pound. 



WEIGHT 

Weight is not the same as mass even through the terms are used interchangeably. Mass is a 

property of an object, mass measures inertia, Weight is a force, something that happens to an 

object. Weight is the force of gravity on an object. The amount of the pull of gravity between an 

object and Earth is called the object’s weight. If you multiply your mass by the pull of the Earth’s 

gravity, you get your weight. In science, the weight of an object is the force on the object due to 

gravity. Weight is fundamentally different from mass. Weight is measured using a spring / 

hydraulic scale or a balance. Weight can be measured on a scale in pounds and kilograms. 

Newtons 2nd law is used to convert between weight (force) and mass 

F = M X A 

F - is force or weight due to gravity 

M - Mass 

A - Acceleration due to gravity. 

UNITS  FOR MEASUREMENT OF LENGTH 

It is the longest dimension of an object, the linear extent in space from one end to the other. 

Some length measurement units are listed below. 

Foot it is equal to 12 inches. 

Inch It is equal to 1/12th of a foot or 2.54 centimeters. 

Meter It is a standard metric unit for measuring length. It is equal to 39.3 inches or 100 

centimeters. The metric length units are meter, kilometer, centimeter and millimeter.  

Centimeter It is a unit of length equal to 1/100th of a meter or 0.39 inches 

 

DISTANCE 

It is a numerical description of how for apart objects are, it is the extent or amount of space 

between 2 things. Some units for measurement of distance and length are centimeter, meter, foot, 

yard, kilometer, mile. 

 

 

 



UNITS  FOR MEASUREMENT OF VOLUME  

Volume is the amount of 3 dimensional space that an object occupies. Three dimensional is 

length, width and height. Volume is measured in liters, quarts, pints, gallons, cubic feet, cubic 

meters, cubic yards. Volume is a measure of how much space an object takes. It can be measured 

by multiplying length, width and height. A graduated cylinder can be used to measure irregularly 

shaped objects, or to find the volume of a solid. Drop a solid in water (or a graduated cylinder). 

The amount the water goes up equals the volume of the solid.  

Gallon  It is equal to 4 quarts or 3.79 liters. 

Quart  It is a unit of liquid measure equal to 1/4th of a gallon. 

Fluid Ounce It is equal to 29.6 ml (milliliters) in the US system. A fluid ounce is distinct from 

the ounce, which measures mass. 

Liter  It is a unit of liquid volume equal to 1000 ml  

Milliliter 1 ml 

HOW TO MEASURE DENSITY 

Density is a physical property of matter. It is the relative heaviness of objects with a constant 

volume. For example, a rock is denser than crumpled paper of the same size. Density is mass 

per unit volume. The amount of mass in a given amount of space is the density of the volume.  

1. Density is measured by determined mass using a balance beam, then measuring 

volume in cubic centimeters. 

Density = Mass ÷ volume 

2. Another way is to submerge the object in water and measure the volume of water 

displaced. 

3. For liquids & gases an instrument called hydrometer or dasymeter can be used 

respectively. 

When an object is placed in a less dense liquid or gas, the object will sink to the bottom. 
If the object is more dense, it will float to the top. When corn oil floats on water, it is 
because the liquids have arranged themselves in order of density- the less dense liquid 
floats on the more dense.  

UNITS FOR MEASUREMENT OF TIME 

Hour - It is a unit of time equal to one of the 24 equal parts of the day or 60 minutes. 
Minute - It is a unit of time. It is equal to 1/60th of an hour or 60 seconds. 
Second - It is a unit of time equal to the sixtieth part of a minute of time. 
 



SI UNITS 
 
SI stands for the International System of Units. It is called SI because it comes from 
French “Systeme International d’Unites”. 
 
The SI base units are 
 

• Length: meter 

• Mass: kilogram 

• Time: second 

• Electric current: ampere 

• Thermodynamic temperature: Kelvin 

• Amount of substance: mole (mol) 

• Luminous intensity: candela (cd) 

The SI derived units are 
 

• Area: square meter 

• Volume: cubic meter and liter 

• Density: kilogram per cubic meter (kg/m3) or gram per milliliter (g/mL) 

• Speed: meter per second (m/s) 

• Velocity: meter per second (m/s) 

• Acceleration: meter per second per second (m/s2) 

• Force: Newton 

• Torque: newton meter (Nm) 

• Pressure: pascal  (P) 

• Work, Energy, Heat: Joule 

• Power: Watt 

• Electric charge: coulomb 

• Potential difference: volt 

• Electric resistance: ohm 

• Electric field: volt per meter or newton per coulomb (V/m, N/C) 

• Capacitance: farad  (F) 

• Frequency: Hertz (Hz) 

• Specific heat: joule per kilogram kelvin 

• Magnetic flux: weber 

• Magnetic flux density: tesla 

• Magnetic field strength: ampere per meter (A/m) 

• Inductance: henry 

• Specific heat: joule per kilogram kelvin  J/(kg*K) 

• Thermal conductivity: watt per meter kelvin  W/(m*K) 

• Entropy: joule per  

 



EQUATIONS 

 
 

1. Density =      Mass  
                        Volume 
 
Example: 142 grams of a metal and 111 grams of a metal are combined to 
form an alloy that occupies 11 cubic centimeters of space. Calculate the 
density.  
 
 
2. Force = Mass x acceleration  
    F = m x a 
 
 
3. Work = Force x distance   
    W = F x D 
 
 
4. Speed = Distance 
                    Time 
 
Example: An animal runs at a speed of 7200 meters per hour. How many 
meters would it have run in 5 seconds. 
 
 
5. Acceleration = Final velocity – Initial velocity 
                                       Time 
 
 
6. Power = Current x voltage 
 
 
7. Ohms Law 
 
Voltage = current x resistance  
  V (volts) = I (amps) x R (ohms) 
 
 



 
8. Momentum = mass x velocity 
 
 
9. Concentration of a solution =  mass of solute     X 100 
                                                        mass of solution 
 
OR  concentration of soln =  volume of solute        X 100 
                                                 volume of solvent 
 
Example: Vidya adds 5 gms of sodium chloride to 0.025 liters of water in a 
half- liter glass jar and stirs it till the salt dissolves completely. Then, she 
transfers the entire solution into another one-liter glass jar and adds 
another 5 gms of sodium chloride and waits till it dissolves. What is the 
concentration of the salt solution that she has prepared? (1 liter = 1000 ml) 
 
 

1. Pressure =  Force 

                       Area 

 
 
 
 
 
 
 
 
 


