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CHAPTER 7: ROTATIONAL MOTION 
 

 

From the figure on the left, which one moves faster? Bug A 

which is near the center of the turntable? Or Bug B which is farther 

away from the center of the turntable? Or do they have the same 

speed? The answer will depend on which speed you are referring to: 

linear or angular speed. 

 

7.1.  LINEAR  AND ANGULAR VELOCIT Y 

 

Linear displacement or just simply displacement is the total distance travelled. In rotational 

motion, the linear displacement is equivalent to the arc length, s. While the angular displacement is 

the angle swept by the object in radians. Take note that 1 complete revolution is equivalent to 2ˊ 

radians (1 rev = 2ˊ rad). 

 

The relation between linear and angular displacement is given by ▼ ►Ᵽ. 

 

Linear velocity, v, is the displacement occurred per unit time. Travelling a greater distance in 

the same time means greater speed. The distance travelled or arc length on the outer part of the 

turntable is longer compared to the inner part, hence, bug B has greater linear velocity compared to 

bug A. The unit for linear velocity is m/s. Same as before, this can be written as, 

 

ὺ
ί

ὸ
 

 

Angular velocity, ɤ, is the number of revolutions or rotations per unit of time (RPM). All parts 

of the turntable turns about the axis of rotation at the same time, hence, Bugs A and B have the same 

angular velocity. The angular speed is measured in terms of rev/s or rad/s. Mathematically, it is written 

as, 

‫
—

ὸ
 

 

 Linear and angular velocities are related by the equation: ○ ►ⱷ. 

 

7.2. UNIFORM CIRCULAR MOT ION  

 

When an object moves in a circle with a constant speed, the motion is said to be uniform 

circular motion . A car rounding a curve at constant speed, or a satellite revolving around the earth at 

constant speed are examples of uniform circular motion.  

 

Bug B 
Bug A 
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A. Centripetal Force   

 

In uniform circular motion, although the speed is 

constant, the direction of the object changes at every 

point. This change in direction is caused by the 

centripetal force that pulls the object towards the center. 

Hence, the direction of the radial acceleration is always 

directed towards the center of the circle. The magnitude 

of the radial acceleration is constant but its direction 

changes at every point. The radial acceleration is given 

by ╪►╪▀░╪■
○

►
  and from Newtonôs 2nd Law of motion, the expression for the centrepital force is given 

by ╕╬
□○

►
 , where m is the mass of the body, v its linear speed and r is the radius of the circular 

path.  

This force according to the above equation, 

ü Is directly proportional to the mass of an object in circular motion. 

ü Is inversely proportional to the radius of the circle in which the object travels.  

 

A. Centrifugal Force is equal but opposite reaction (away from 

the center) to the centripetal force.    (Newtonôs 3rd Law)  

 

Examples: Churning butter from milk, or some games in the 

amusement parks. 

 

 

Example 1.) A race car travels in a circular track of radius 200.0 m. If the car moves with a 

constant speed of 80.0 m/s, find: a.) angular velocity, b.) radial acceleration and c.) Centripetal force 

if the carsô mass is 2500kg. 

  Given: r =200m; v =80m/s 

Solution:  

(a) v = rɤ 

                  80= 200 ɤ 

              ɤ= 0.4 rad/s 

All the persons in the game experience the centrifugal force 
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(b) ὥ
Ⱦ

σς άȾί 

 

(c) Ὂ άὥ ςυππὯὫσςάȾί ψȢπὼρπὔ 

 

7.3. MOMENT OF FORCE (MOMENT OR TORQUE) 

 

In the previous section, we discussed that an object changes its velocity whenever there is an 

application of force. For rotational motion, torque changes the rotational state of things. If you want to 

make a stationary object to move, apply force. If you want to make stationary object rotate, apply 

torque. 

"The turning effect of a force about the axis of rotation is called moment of force or torque." 

It is measured by the product of the magnitude of the force and the perpendicular distance of the line 

of action of the force from the axis of rotation, symbolically denoted by a Greek letter ótô (tau). Thus, 

Torque (t)  = force x perpendicular distance from the axis of rotation 

† Ὂ Ὠ ίὭὲ— 

Where ñdò is the distance called lever arm or moment arm of the force óFô. 

1. Its unit in SI system is Nm or kg. m2/s2 

2. Its unit in CGS system is dyne cm or g cm2/s2 

3. It is a vector quantity wherein the direction is perpendicular to the plane determined by the lever 

arm and the force 

4. The sign of the torque is positive and negative if its turning effect is anticlockwise and clockwise, 

respectively. 

 

For example, a wrench is being used to turn a 

nut. It has a lever arm of 0.3 m and a force of F=100N 

is being applied as shown in the figure. What is the 

torque applied? 

 

Solution:  

† Ὂ Ὠ ίὭὲ— 

† ρππὔ πȢσά ίὭὲωπЈ 

† σπ ὔϽά 

When two or more forces are acting on a body causing 

its rotation about a pivot or axis of rotation, the 

condition to have equilibrium position is that the sum 

of the moments of the forces rotating the object 

clockwise should be equal to the moments of the 

forces rotating the object anticlockwise. This could be 

formulated mathematically by the formula: 

 

† †  
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For example in the case of the two kids in the picture, the condition for these two kids to be in rest 

position is that given by: 

 

1 1 2 2W r W r³ = ³, Where W1 and W2 are the weights of the kids and ór1ô and ór2ô are their corresponding 

distances from the pivot point.  

 

 

 

 

 

 

 

 

7.4. MOMENT OF COUPLE  

Two equal but opposite forces acting on a body at 

different points and causing the body to rotate is 

called couple (turning effect by the 2 equal opposite 

forces). The picture at the right illustrates an example 

of couple.  

When two equal but opposite forces are present, 

whose lines of action are not coincident, they cause a 

rotation. 

 

Together, they are termed a Couple, and the moment 

of a couple is equal to the magnitude of a force F, 

multiplied by the perpendicular distance between 

them. 

 

Where more than one force acts on a body, the total 

turning effect is the algebraic sum of the moments of 

all the forces.  

7.5. CENTRE OF GRAVITY  AND STABILITY  

 

This is an imaginary point through which a force is 

acting and where the entire mass of the body is 

supposed to be concentrated. This point is located at 

the center of mass depending on the shape of the body. 

 

7.6. MOMENT OF INERTIA  

 

Just like an object at rest stays at rest and an object in motion 

tends to remain moving in a straight line, an object rotating 

about an axis tends to remain rotating about the same axis 

Hoop vs. Solid cylinder. With the same mass and 
radius, the hoop rotates slower than the solid 
cylinder because the mass of the hoop is distributed 
away from the center (higher moment of inertia). 

Stable Unstable Neutral 
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unless interfered with external influence. This property of a rotating object to resist changes in its 

rotational state of motion is called moment of inertia or rotational inertia . 

The moment of inertia of an object depends on its mass distribution. The further away the mass from 

its axis of rotation or pivot point, the more it resists change in rotational motion. 

ñThe moment of inertia of a particle about an axis of rotation is given by the product of the mass of 

the particle and the square of the perpendicular distance of the particle from the axis of rotationò.  

I =  m1 r1
2 +  m2 r2

2  +  m3 r3
2 +é.. 

From the equation above, when r is large, then I is large also. This means that the masses are distributed 

further from the axis of rotation and hence the more it resists the change in rotational motion. So, the 

larger the moment of inertia of an object is, the more ñlazyò it rotates. 

 

7.7. ANGULAR MOMENTUM  

Angular momentum (L) is defined as the product of radius r and momentum of the object. 

Mathematically, it is written as, 

ὒ ὶ άὺ 

For a rigid body, the angular momentum is given by, 

ὒ ὶ άὺ but since ὺ ὶthen ‫ 

ὒ ὶάὶ‫ άὶand since Ὅ ‫ άὶ then, 

ὒ Ὅ‫ 

ñIf a body is rotating about an axis, then the sum of moments of the linear momenta of all the particles 

about the given axis is called the angular momentum of the body about the axis.  

The rate of change of angular momentum is given by, 

Ў

Ў

Ў

Ў
. But we know also that 

Ў

Ў
‌ and Ὅ άὶ then, 

Ў

Ў
Ὅ‌ άὶ‌ ὶ άὶ‌. Also, the tangential acceleration is given by ὥ ὶ‌ and 

from the 2nd Law of Newton F=ma, we can write, 

Ўὒ

Ўὸ
ὶ άὥ ὶ Ὂ † 

Therefore, the rate of change of the angular momentum is equal to torque. Or one can say, 

that when you apply torque you are also changing the angular momentum. 
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A. LAW OF CONSERVATION OF ANGULAR MOMENTUM  

If the net external torque acting on a system is zero 

( S t = 0) then 
t

L

D

D
= 0. Therefore the angular 

momentum L = Iw = constant, which leads to L1 = 

L2    or I1. w1 = I2. w2 (Initial angular momentum = 

final angular momentum). One of the applications 

of the conservation of the angular momentum is 

the gyroscope.  
 

 

B.  Gyroscope 

A typical type of gyroscope is made by suspending 

a relatively massive rotor (fly wheel) inside three 

rings called gimbals. Mounting each of these rotors 

on high quality bearing surfaces nearly frictionless 

insures that very little torque can be exerted on the 

inside rotor.  

At high speeds, the gyroscope exhibits 

extraordinary stability of balance and maintains 

the direction of the high speed rotation axis of its 

central rotor. The implication of the conservation 

of angular momentum L is that the angular 

momentum of the rotor maintains not only its 

magnitude, but also its direction in space in the absence of external torque. The classic type 

gyroscope finds application in gyro-compasses, but there are many more common examples of 

gyroscopic motion and stability . Spinning tops, the wheels of bicycles and motorcycles, the spin of 

the Earth in space 

It is important to note that gyroscopes are used in several of an aircraftôs instruments, which are vital  

to the safety of the aircraft especially in bad weather.  

  

Figure 1. Conservation of angular momentum. When the 
man pulls his arms, and the weights inside, he decreases his 
Ǌƻǘŀǘƛƻƴŀƭ ƛƴŜǊǘƛŀ LΣ ŀƴŘ Ƙƛǎ Ǌƻǘŀǘƛƻƴŀƭ ǎǇŜŜŘ ˖ ƛƴŎǊŜŀǎŜǎΦ 

http://hyperphysics.phy-astr.gsu.edu/hbase/conser.html#conamo
http://hyperphysics.phy-astr.gsu.edu/hbase/conser.html#conamo
http://hyperphysics.phy-astr.gsu.edu/hbase/amom.html#am
http://hyperphysics.phy-astr.gsu.edu/hbase/amom.html#am
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115 rad/s 

Worksheet 7 

I. Multiple Choice: 

 

1. 45 degrees is equivalent to how many 

radians? 

(a) 45 radians 

(b) 7.85 radians 

(c) 0.785 radians 

 

2. 15 rev/min is equivalent to: 

(a) 1.57 rad/s 

(b) 25 rad/s 

(c) 15.7 rad/s 

 

3. If a wheel is turning at the rate 3.0 rad/s, 

then the time it takes to complete one 

revolution is about: 

(a)  0.33 s 

(b) 2.1 s 

(c)  1.3 s 

 

4. If a wheel turning at a constant rate 

completes 100 revolutions in 10s, then its 

angular speed is: 

(a) 62.8 rad/s 

(b) 10 rad/s 

(c) 100 rad/s 

 

5. The angular speed of the minute hand of 

a watch is: 

(a) 60/ˊ rad/s 

(b) 60ˊ rad/s 

(c) ˊ/1800 rad/s 

 

6. The figure shows a cylinder of radius 

0.85 m rotating about its axis at 15 rad/s. The 

speed at point P is 

 

 
 

(a) 12.75 m/s 

(b) 1.275 m/s 

(c) 15 rad/s 

 

7. A stone is tied on one end of a string 

with a length of 1.0 m and whirled at a constant 

angular speed of 1.20rev/s (see figure below). 

What happens to the stoneôs linear speed as you 

decrease the length of the string by half? 

 

 
 

(a) Remains the same 

(b) Doubled 

(c) One half 

 

8. When an object is in uniform circular 

motion, the centripetal force causes the object 

to: 

(a) Change its speed but constant direction. 

(b) Change its direction but constant speed. 

(c) Change its direction and speed at the 

same time. 

 

9. What happens to the objectôs linear 
speed when the centripetal force is being 

doubled? 

(a) Doubled 

(b) One half 

(c) Multiplied by Ѝς 
 

10. Which of the following is TRUE for 

uniform circular motion? 

(a) The centripetal force is increasing. 

(b) The radial acceleration is constant. 

(c) The angular speed is changing. 

 

11. Torque causes the object to change its 

rotational state. Which of the following 

sets affects torque? 

a.) Force and lever arm 

b.) Force only 

c.) Force, lever arm and the angle 

between them 
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12. Which of the following angles will give 

maximum torque? 

a.) 00 

b.) 450 

c.) 900 

 

13. Which of the following produces more 

torque? (Note: Point O is the pivot 

point, F and length are the same) 

 

 

a.)  

 

 

b.)  

 

 

 

c.)  

 

 

14. If a non-zero net torque is applied to an 

object, that object will experience: 

a.) A constant angular speed 

b.) An angular acceleration 

c.) An increasing moment of inertia 

 

15. A ventilation fan with a moment of 

inertia of 0.034 kg m2 has a net torque 

of 0.11 Nm applied to it. What angular 

acceleration does it experience? 

a.) 5.3 rad/s2 

b.) 4.0 rad/s2 

c.) 3.2 rad/s2 

 

16. When a rotating object has constant 

angular momentum, this means that 

__________. 

a) the angular velocity is zero. 

b) the angular velocity is constant. 

c) the angular acceleration is constant. 

 

17. Which of the following statements is 

TRUE for a rotating wheel that is 

constantly moving along a flat surface? 

a) Its moment of inertia is changing 

every time it completes one revolution. 

b) Its angular momentum is always the 

same. 

c) Its angular momentum is changing 

every 2ˊ radians. 

 

 

II.  Problem Solving 

 

1) Calculate the angular velocity of the Earth a.) in its orbit around the Sun, and b.) about its axis. 

 

 

 

 

 

 

 

F 

450 

O 

O 450 

F 

O 

F 

450 
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2) An airplaneôs propeller is rotating at 1900 rpm (rev/min). a.) Compute the propellerôs angular 

velocity in rad/s. b.) How many seconds does it take for the propeller to turn through 350? 

 

 

 

 

 

 

 

3) A 2500-kg car turns a certain curve with a constant linear speed of 40 km/h. If the radius of the 

curve is 35 m, what is the centripetal force experience by that car? 

 

 

 

 

 

 

 

 

 

 

4) A boy stands on a freely rotating platform with his arms stretched and his angular velocity is 

0.25 rev/s. But when he draws hands in, his angular velocity is 0.8 rev/s. Find the ratio of its 

moment of inertia. 

 

 

 

 

 

 

 

 

 

 

 

 

5) A meter long light rod carries 10 g masses at each ends and the middle. What is the moment of 

inertia of the system about the axis passing through one end and perpendicular to the length of 

the rod. 

 

 

 

 

 

 



10 

6) What is the torque required to rotate a disk with moment of inertia I = 0.08 kg m2 and angular 

acceleration of 2 rad/s2? 
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CHAPTER 8: SOLIDS 

 

 

8.1. HOOKEôS LAW 

Hookeôs law states that, ñwithin elastic limit, the amount of stretch (elongation) is proportional to the 

applied forceò. 

F=k x, where F is the force applied (stress), óxô is the extension or elongation (strain) and ókô is the 

constant of proportion which represents the spring constant in the case of the spring-mass elastic 

system. 

 

        

 

Also, the Hookeós law states that stress is directly proportional to strain. 

 

8.2. STRESS, STRAIN AND YOUNGôS MODULUS 

 

Stress (ů):  is the applied force per unit area of cross section and can be calculated from the equation:  

 ( )
Force

Stress
Area

s =  (Units: N/m2   or Pascal, Pa) 

 

 

Five (5) types of stress in mechanical bodies: 

 

1. Tension 

Force that tends to pull an object apart. 

 

2. Compression 

Resistance to an external force that tries to push an object 

together. 
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3. Torsion 

Torsional stress is applied to a material when it is twisted. 

Torsion is actually a combination of both tension and 

compression. 

 

4. Bending 

In flight, the force of lift tries to bend an aircraft's wing 

upward. 

 

5. Shear 

Combines tension and compression is the shear stress, which tries 

to slide an object apart.  

 

Strain (Ů) is the ratio of the change in length and the original length of the object. 

The degree of distortion then has to be the actual distortion divided by the original length (in 

other words, elongation per unit length).  

This is termed as Strain, symbol óŮô (epsilon).  Strain has no unit and it is only expressed as a 

ratio or percentage. 

Strain (e) = 
  

 

Ў
 

Youngôs Modulus (Y or E) 

¶ Young's modulus measures the resistance of a material to elastic (recoverable) deformation 

under load. It is the ratio of stress and strain. Mathematically, it can be written as  

ὣ Ў . 

 

It has same unit as stress N/m2 or Pascal (Pa) 

Elasticity is the ability of the material to 

return to its original size or shape after the 

deforming force is removed. 

An elastic material has a high Young's 

modulus and changes its shape only slightly 

under elastic loads (e.g. steel). A flexible 

material has a low Young's modulus and 

changes its shape considerably (e.g. 

rubbers). 

The elasticity of a component means how 

much it deflects under a given load. This 

depends on the Young's modulus of the 

material, but also on how it is loaded (tension, or bending) and the shape and size of the component. 
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Importance of Youngôs Modulus: 

In Engineering and materials science, elasticity is very important in designing products which can 

only be allowed to deflect by a certain amount (e.g. bridges, bicycles, furniture). 

Elasticity is important in springs, which store elastic energy (e.g. vaulting poles, bungee ropes). 

In transport applications (e.g. aircraft, racing bicycles) elasticity is required at minimum weight. 

In these cases materials with a large specific elasticity are best. 

 

 

 

 

 

 

 

 

The degree of elongation or 

distortion has to be considered in 

relation to the original length. 

The graph in the figure below 

shows how stress varies with 

stress when a steel wire is 

stretched until it breaks. 

 

At first the graph is straight line 

(O to B), which obeys Hookeôs 

law; the stress increases in a 

linear form . Up to the Yield 

Point the area is known as the 

Elastic Region of the material. The proportionality limit has limited engineering significance because 

of its great dependence upon the precision available for its determination and for engineering usage 

the elastic limit has little significance. 

Past the elastic limit the graph flattens out, which means that each increase in tension by a given amount 

produces a greater increase in length than it did below the elastic limit, the rod stretches more rapidly. 

If the tension is removed after having exceeded the elastic limit, the rod remains longer than it was 

originally; it has undergone Plastic Deformation.  

The Ultimate Strength of the rod is the greatest tension it can withstand without breaking, and it 

corresponds to the highest point on the curve.  

  

¢ƘŜ ¸ƻǳƴƎΩǎ aƻŘǳƭǳǎ ƻŦ ǎƻƳŜ ƳŀǘŜǊƛŀƭǎΦ 

Graph of Elongation 
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Worksheet 8 

 

1. The extension of a spring can be 

determined by using. 

a. Charles' law. 

b. Newton's 2nd law. 

c. Hooke's law. 

2. The force which produces twisting 

deformation is _________ 

a. torsion. 

b. strain. 

c. shear. 

3. When a steel bar is overstressed, what 

is the name of the point at which it does 

not return to its original form after the 

load is released? 

a. ultimate point. 

b. yield point. 

c. Young's modulus. 

4. It is the ratio of tensile stress to tensile 

strain. 

 a. Youngôs Modulus 

 b. spring constant 

 c. velocity 

5. The stress created when a material is 

pulled (along length) apart is called: 

a. tension. 

b. torsion. 

c. compression. 

 

Problem Solving 

1. How much force is necessary to stretch a spring at ȹx = 0.25m when the spring constant is 95 

N/m? 

 

 

 

 

 

 

 

 

2. A spring has a spring constant of 56N/m. How far will it stretch when a block weighing 18N 

is hung at its end? 
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3. Consider an iron rod with a cross sectional area 1000 m2 that has a force of 66,700N applied to 

it. Find the stress in the rod? 

 

 

 

 

 

 

 

 

4. A 1m long wire increases by 10-3 of its original length when a stress of 108 Nm-2 is applied to 

it. What is the Youngôs Modulus of the material of the wire? 

 

 

 

 

 

 

 

 

 

 

 

 

5. A metal wire is 2.5mm diameter and 2 m long. A force 12 N is applied on it and it stretches by 

0.3mm. Assume the material is elastic, determine the following: 

(i) The stress in the wire ů 

 

 

 

 

 

 

 

 

(ii)  The strain in the wire Ů 
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CHAPTER 9: FLUIDS 

 
Introduction:  

 We begin our study with fluid statics, the study of fluids at rest in equilibrium situations. In 

this section, we will explore the concepts of adhesion, cohesion, density, pressure and buoyancy. While 

fluid dynamics, the study of fluids in motion, is much more complex and has many different principles 

than fluid statics. Meaning, the physics of fluids at rest is different from that of the fluid in motion. 

And so, we will treat them here separately. 

 

9.1. FLUID STATICS  

Fluid statics or sometimes called as ñhydrostaticsò is the science that deals with fluids at rest or not 

moving. A fluid  is any substance that flows. It can be a liquid or gas.  

A. DENSITY 

The density r (rho) of a substance is the ratio of its mass and volume. Mathematically, it can be 

written as: 

”  
άὥίί

ὺέὰόάὩ
 
ά

ὠ
 

The SI unit of density is . While the density of water is: 

” ρ
Ὣ

ὧά
ρπππ

ὯὫ

ά  

Example 1: What is the density of a liquid substance that has a mass of 25.0 grams and a volume of 

29.4 cm3? 

Ans:
3

3

25
0.85 g/cm

29.4

m g

v cm
r= = =   

Example 2: Find the volume of a rock, if its density is equal to 2000 kg/m3 and mass equal to 60g. 

Ans: 

”  
ά

ὠ
 

ὠ
ά

”
 
φπ  ρπὯὫ

ςπππ
ὯὫ
ά

 

ὠ σπ ρπά  = 30ὧά 
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B.RELATIVE DENSITY  

Relative density of a substance is defined as the ratio between the 

density of the substance to the density of water at 4.0ęC. Relative 

density is also known as specific gravity. 

ⱬ►▄■
ⱬ▼◊╫▼
ⱬ◌╪◄▄►

 

where: waterr  is the density of water and is 

equivalent to
3 3

1 1000water

g kg

cm m
r = =  = 1 kg/L 

   ”  is the density of the substance. 

 

1. If  ⱬ▼◊╫▼◄╪▪╬▄ⱬ◌╪◄▄►, then the substance sinks 

in water. 

2. If  ⱬ▼◊╫▼◄╪▪╬▄ⱬ◌╪◄▄►, then the substance 

floats in water. 

For example 

The volume of a solid is equal to 350 cm3 and its mass 

is 500 g. 

(a) What is the density of the solid? Give your answer 

in SI Unit. 

Solution:  
3

500
1.43

350
s

m g

v cm
r= = =  

 ρπ  kg/m3   ρȢτσ 

(b) What will be the relative density of the solid? 

Solution: 
1.43

1.43
1

solid
solid

water

RD
r

r
= = =  

(c) Will it float or sink? 

Solution:     solid waterr r>       1.43 1>     hence, the 

substance sinks.  

 

C. HYDROMETER  

The hydrometer is used to measure the relative density of liquids.  It 

normally has a glass float contained within a cylindrical glass body.  The 

float has a weight in the bottom and a graduated scale at the top.  When 

liquid is drawn into the body, the float displays the relative density on the 

graduated scale.  

If we immerse a hydrometer in pure water it reads 1.000. 

Substance Density (kg m-3) Relative 

density 

Gases 

Hydrogen 0.085 0.0695 

Helium 0.169 0.138 

Air  1.2256 1.0 

Liquids 

Alcohol 790 0.79 

Kerosene 820 0.82 

Water 1000 1.0 

Mercury 13,600 13.6 

Solids 

ice 920 0.92 

Glass 2400-2800 2.4-2.8 

Lead 11,340 11.34 Density and relative density of some common substances 

 Hydrometer 
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D. ADHESION 

When liquid molecules are attracted to molecules of another substance, this force is called adhesion.  

 

Capillarity  

Rise or fall of a liquid in a fine bored tube is called 

capillarity and the tube is called a capillary tube. 

Capillarity is due to adhesion of the molecules of water 

and glass tube. 

Eg: 1) If we dip a straw in a glass of water, the 

level of the water in the straw will be more than the level 

of water in the glass.2) Water is taken up by the tree, 

through its roots by capillary action. 3) Cotton towels are 

used to wipe our wet body. 

The figure above shows capillary action of water in tubes of 

different diameter. The thinner the glass tube, the higher the water level will increase. 

E.COHESION 

When liquid molecules are attracted to molecules of the same liquid, the force is called cohesion. This 

leads to some interesting effects. 

Eg :If we place two small water drops very near to each other on a glass after some time they 

form a single drop because of cohesion force. 

Surface Tension 

A paper clip, though made of steel which is denser than 

water, will float on a clean water surface (see figure).  This 

suggests that the surface of a liquid behaves as if it is covered 

with an elastic skin or stretched membrane. 

 

The surface tension can be reduced if the liquid is 

ñContaminatedò. Adding a detergent to the water will cause 

the paper clip to sink. 

 

In a liquid, the molecules still partially bond together. This 

bonding force prevents liquids from expanding and 

spreading out in all directions. Surface tension is evident 

when a container is slightly over filled.  

 

Capillarity tube 
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Surface tension also explains why small liquid droplets are always nearly spherical in shape as a sphere 

has the minimum surface area for a given volume. Figure 

below shows a water droplet and the forces which determine 

its shape.  

F. PRESSURE IN LIQUIDS 

 

The static pressure Ps is the pressure if the fluid is not 

moving (stationary). It is the ratio of force and area. 

Mathematically, it is written ass

F
P

A
= . The force, F, is acting 

perpendicularly on the surface of the object and it acts in all direction. 

 

Since the force is equal to the weight of the water then we can write 

pressure as, 

ὖ
Ὂ

ὃ
 

 

ὖ
άὫ

ὃ
 

But since ά ”ὠ  ὥὲὨ ὠ ὃὬ then, 

 

ὖ
”ὃὬὫ

ὃ
 

╟ ⱬ▌▐ 
 

From the above equation, it shows that fluid pressure 

depends on three (3) things only: density (ɟ), acceleration due to 

gravity (g) and height of the fluid or depth (h). This means that 

fluid pressure does not depend on the shape or size of the 

container. 

 

G.ABSOLUTE  PRESSURE AND GAUGE 

PRESSURE 

 If the pressure inside a car tire is equal to 

atmospheric pressure, the tire is flat. The pressure has 

to be greater than atmospheric pressure to support the 

car. So when the gauge pressure reading is 32 psi 

(lbs/in2), this means that it is 32 psi more than the 

atmospheric pressure. The sum of gauge pressure and 

atmospheric pressure is called absolute pressure. 

ὖ ὖ ”ὫὬ 

Where Po is the atmospheric pressure and is equal to 1.01  105 Pa. Atmospheric pressure is due to 

the weight of the air above the earth acting on its surface. As altitude increases, atmospheric pressure 

decreases. 

The SI unit of pressure is N/m2 or Pascal (Pa). However, there are several common units for pressure. 

 

Force acts on all sides 
and is perpendicular to 
the surface of the 
submerged object. 






















































































