












































































































 A line drawing in the direction of the wave motion 
perpendicular to the wave fronts  

A line representing a series of 
equivalent point on the waves

1.oscillation

呈现形式

运动模式

Wave basics

Time required to complete a cycle 

The maximum displacement from equilibrium point

The number of a complete cycle per second























































2.propagation 

The time taken for one wave to pass through a point

The shortest distance between two adjacent points that are in phase 

The number of complete waves pass through a point in a second

The velocity at which where waves move























































*motion graph
















































Wave phase
de f.

The position within a cycle that particle occupies relative to the onset 
of the cycle 






















































Phase difference



























































Wave types

oscillation occur right angle to the direction of travel of wave

transverse wave1.

        longitudinal wave

oscillation occur parallel to the direction of travel of wave

mechanical wave

2.    EM wave

3.    progressive wave 
       standing wave 






















































Pulse-echo detection
What

short wave （波⻓短）

How

Notice

reflected pulse

the distance of the object 

We need pulse to come back before next pulse emitted. 
So we can tell which reflected pulse originated with which 
emitted pulse.






















































Range 

题⽬























































图像

Probe moved to different positions to get many distances 
of these positions

Echo bring not only distance but also density information of 
boundary

Reflection occurs when there is a change in density
























































the smallest the detail that can be distinguish

测声速实验


