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Unit (1) Ch. (1) L.(1) Oscillatory motion 

TYPES OF MOTION 
1- TRANSLATIONAL MOTION. 

                                                2- PERIODIC MOTION. 

1- Translational motion: - Has a starting point and different end point 

a- In straight line b- in curved path(projectile) 

 

2- Periodic motion: Repeated regularly in equal intervals of time. 

a- Oscillatory b-wave 

 

Oscillatory motion 
 

Examples: 

    - Simple pendulum (Clock pendulum). 

   - Vibrating tuning fork. 

-Vibrating string (violin strings). 

-Plumb or bob suspended to a spring (yoyo). 

Energy transformations in simple pendulum 

When a pendulum moves from A to B its 

vertical height increases ,its potential 

energy increases and kinetic energy 

decreases. 

Note: the sum. of P.E and K.E at any point 

remains constant. 
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- When a pendulum is oscillating ,the distance that the pendulum makes from the rest position    

at any moment is called displacement (d). 

- Displacement is a vector quantity measured in meters (m). 

The maximum displacement of the pendulum away from its equilibrium position is called 

Amplitude. 

-From A B A C A is called complete oscillation . 
-The time taken to make one complete oscillation is called 

periodic time (T). 
𝑡 (𝑡𝑖𝑚𝑒 𝑖𝑛 𝑠𝑒𝑐𝑜𝑛𝑑) 

T = 
𝑁 (𝑛𝑜. 𝑜𝑓 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑜𝑠𝑐𝑖𝑙𝑙𝑎𝑡𝑖𝑜𝑛) 

T = 4 x time of amplitude. 
 

 

- Frequency (f) = 
N (number of oscillations) 

t (time) 

Frequency is measured in Hertz (Hz), oscillations /second , 

cycles/second or second-1 

The relation between the frequency and periodic time(T) 

Frequency ( f ) = = 
N (number of oscillations) 

t (time) 
so, 

f= 
1 

and T = 
1

 
𝑇 𝑓 
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  Multiple choice questions: 

1- Simple pendulum takes 0.01 s to reach the maximum displacement from the 
equilibrium position, so its frequency equals……………… 

a) 20 Hz b) 25 Hz c) 50 Hz d) 100 Hz 

2- The ratio between the periodic time and the frequency of a vibrating body equals 
1 

625 
s2 so the number of oscillations made by the body during 25 s is 

…………oscillations. 
a) 25 b) 125 c) 425 d)625 

2) Essay questions : 
- What happens to the periodic time of a vibrating object when its 

frequency triples? Explain. 

Answer: The periodic time decreases to one third of its value because frequency is 

inversely proportional to periodic time according to relation T= 1/f. 

1) A wave generator produces 16 pulses in 4 s, calculate: 
a) The frequency. b) The periodic time. 

Answer: 
 

Frequency (f) = 
N (number of oscillations) 

t (time) 
= 16 / 4 = 4 Hz. 

SIMPLE HARMONIC MOTION 
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1/f = ¼ =0.25 s. 
- 

- 

  L. (2) Wave motion 
Wave: disturbance that propagates and transfer energy in the same direction of 

propagation. 
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Longitudinal waves: 
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Unit (1) Ch. (2) 

Properties of Light 

L.(1) Propagation,reflection and refraction 

- Electromagnetic spectrum 
 
 
 
 
 
 

Properties of Light waves 

b) 1) Propagation. 2- Reflection. 3) Refraction. 

4) Interference. 5) Diffraction. 
 

 
Light reflection. 

 
Laws of light reflection: 

- First law : Angle of 

incidence = Angle of reflection. 

-Second law : The incident light ray ,the reflected light ray and the 

normal to the surface of reflection at the point of incidence ,all lie in one plane 

perpendicular to the reflecting surface. 
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▶ Light refraction Change of light path 
when it travels from a transparent medium to another transparent 
medium of different optical density. 
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The absolute refractive 

index: 

 

 

 

 
n =sinφ /sinθ = c/v 

 
Factors affecting the absolute refractive index: 

1-The wavelength of incident ray. 

2-The type of medium. 

3- 

 
The relation between relative index and absolute refractive index: 

⸪ n = c/v, v = c /n 

⸪ v1 / v2 = n2 /n1 

⸪ 1n2 = v1 / v2 ⸪1n2 = n2 /n1 

2n1 = n1 / n2 = 1/1n2 

 

Snell’s law n1 sinφ = n2sinθ 
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L (2) Interference and Diffraction  

LThomas Young’s double –slit Experiment: 
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Light Diffraction 
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5                     L. (3) Total Internal Reflection 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The critical angle (φc) : it is angle of incidence of the ray in the denser 

medium which leads to a refraction angle of 90ℴ  in the rarer medium . 

The critical angle(φc) depends on: 

1- The type of two media . 2) the wavelength of incident ray. 

 
Deduction of the relation between the critical angle and the 

refrective index of medium. 

n1 sin φ = n2 sin θ 

Φ= φc and θ = 90 

Sin φ c = n2 /n1 = 1n2 
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Application of the total internal reflection: 

1- Optical fiber (fiberoptics). 2- Reflecting prism . 3- Mirage. 
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L.(4) Deviation of Light in a triangular prism 

The triangular prism: 
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L.(5) Minimum Deviation and Thin prism 
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Unit (2) Chapter (4) L.(1) 

Fluid Flow 

 

    Hydrodynamics: deals with fluids in motion. 

Types of fluid motion 

1- Steady flow 
The flow of a liquid with small velocity such that its layers slide over each other smoothly. 

The particles of the liquid follow continuous paths (streamlines). 

 
2- Turbulent flow : The liquid can be visualized by a flux of streamlines representing the 

paths of the different particles of the liquid. 

The flow of a liquid when its velocity exceeds a certain limit. 

It is characterized by the existence of vortices. 

Gases undergo turbulent flow as a result of diffusion from a small space to a large space or 

from high pressure to low pressure. 

Streamlines: The paths of the different particles of the liquid during its flow in a tube. 

Density of streamlines at a point: 
The number of streamlines crossing on unit area around that point. 

The properties of the streamlines: 
1- Virtual lines don't intersect. 
2- The tangent at any point along the streamline determines the direction of the instantaneous 

velocity at that point. 

3- The density of streamlines expresses the velocity of the liquid flow at that point. 

4- They become near at points of high velocity and keep apart at points of low velocity. 

 

The conditions of steady flow: 
1- The liquid fills the tube completely. 
2- The quantity of liquid entering the tube at one end is equal to the quantity of liquid emerging 

from the other end in the same time (the rate of flow of the liquid is constant along its path). 

3- The velocity of the liquid at each point is independent of time .(doesn’t change as time passes.) 

4- No frictional forces between the layers of liquid. 

 
 

The volume rate of flow: ( Q V The volume of the liquid flowing through a cross section of the 

tube in unit time. 

It’s unit is m 
3
/s. 

The volume rate of flow 

= cross sectional area the distance covered by the liquid in 1 sec. = 

cross sectional area the velocity of the liquid 
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( Q V  = v .A 
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The mass rate of flow: Q m= m/t 

The mass of the liquid flowing through a cross section of the tube in unit time. 

It’s unit is kg / s . 
The mass rate of flow : 

= the volume of the liquid flowing in unit time x liquid density. = 

the volume rate of flow x liquid density. =  A v =  Q V 
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Continuity Equation (Deduction of the continuity equation between the flow speed of the 

liquid and the cross section area) 
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Problems: 

Example (1): Water flows in a horizontal pipe by constant rate 0.012m 3 /min. Calculate the 

velocity of water inside the pipe if its cross- sectional area is 1cm 
2
 . Solution 

𝑄 𝑉 = 𝑉𝑜𝑙𝑢𝑚𝑒 / 𝑇𝑖𝑚𝑒 = 0.012/ 60 = 2 × 10 −4 𝑚 3 /𝑠𝑒𝑐 

since QV = A.v = 2 × 10 
-4 

= 1 × 10 
-4 ×v 

v = 2 m/sec. 

Example (2): Water flows through a rubber tube of diameter 2.4 cm with velocity 6m/sec. 

find the diameter of the narrow open if the velocity of water is 34.56 m / sec. 

Solution 

A1   v1   = A2   v2 = π r1 
2
  × v1  = π r2  

2   × v2
 

 

=(0.012) 2   × 6 = r2  
2  × 34.56  = r

2
  = 25 x 10

-6
 

 

r2= 5 x10
-3

 =m diameter = 10cm. 

Example (3): An artery of radius 0.35 is divided to 80 capillaries (each of radius 0.1cm), find 

the velocity of blood in each capillary , if the velocity of blood in artery is 0.044 m / sec. 

 

 
Solution 

A1 v1 = n A2 v2 π r1
2
 ×v1 = n × π r2

2
 ×v2 (0.0035)

2
 × 0.044 = 80 × 

(0.001)
2
 × v2 v2 = 0.0067m/s. 
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L . (2) Viscosity 

Experiment 1- Hang two funnels each on a stand and put a beaker under each. 

2- Pour alcohol in one funnel and a similar volume of glycerin in the other. 
3- Observe the velocity of each. 

Observation: The flow of alcohol is faster than that of glycerin. 

 

Experiment 2- Take two similar beakers, one containing water and the other 

containing an equal volume of honey. 

2- Stir the liquids in both beakers with a glass rod. 

3- Observe which of the liquids is easier to stir. 

4- Remove the rod and observe which one stops faster. 

Observation: 1- Water is easier to stir (water resistance to the motion of the 
glass rod is less than that of honey). 

2- The motion of honey stops faster than that of water. 

 

Experiment 3- Take two long similar measuring cylinders and fill them to the 

end, one with water and the other with glycerin. 

2- Take two similar steel balls and drop one in each liquid. 

3- Record the time each ball takes to hit the bottom. 

Observation: The time taken in water is less than that in glycerin (glycerin 

resistance to the motion of the ball through is greater). 
 

Conclusion: 1- Some liquids such as water and alcohol offer little resistance 

to the motion of bodies in them; while they can flow easily (have low viscosity). 

2- Other liquids such as honey and glycerin offer high resistance to the motion of 

bodies in them; while they don't flow easily (have high viscosity). 

 

 
Viscosity: The property which causes resistance (or friction) between the layers of the liquids 

hindering the easy sliding of these layers as well as the motion of bodies. 
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Explaining the viscosity: 
- Imagine layers of a liquid trapped 

two parallel plates, one is stationary and the 

other is moving with velocity (v). 

 

- The liquid layer next to the stationary plate is stationary, while the layer next 

to the moving plate is moving at (v). 

 

- The layers in between move at velocities varying from (0) to (v), then. 

 

a) The friction force between the stationary plate and the liquid layer in 

contact with it due to the adhesive force between the molecules of the solid surface 

and the contacting liquid molecules lead to zero velocity of this layer. Similarly, the 

upper layer moves at the same velocity of the moving plate. 

 

b) The friction (shear) force between each liquid layer and the adjacent one 

resists the sliding of the liquid layers with respect to each other and produces a 

relative change in velocity between any two adjacent layers. 

 
 

the viscosity coefficient: 
 
 
 
 
 
 
 
 
 
 
 
 

factors affecting the viscosity of coefficient: 

1-Type of medium. 

2- Temperature of liquid. 
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-In medicine ,blood precipitation rate test. 

When a ball undergoes a free fall in a liquid ,it is affected by : 

Its weight ,friction between ball and the liquid and Buoyancy of the liquid. 

In case of anemia the precipitation rate is below normal and in rheumatic 

fever and gout red blood cells adhere together and precipitation rate 

increases above the normal. 
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