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I. Abstract:
· The aim of the experiment: 
Is to know how to deal with the Cathode Ray oscilloscope (CRO), by knowing its parts and raying to use it in several calculations also, by using the signal generator.
· The Method Used:

We construct the circuit on the bread board and we observed the results from the oscilloscope and from the multimeter.
II. The main results are:
· the phase shift ( using the  external mode ) Φ =Sin-1(a/b) =31.8 ° 

· the phase shift ( using the  internal mode ) Φ =2πfΔt=0 .76
· the functional relation between the amplitude and the root mean value square value is : Vp = (      0.71        )  V rms
III. Theory:
The Structure of Ray Tube (CRT) 

In this tube the filament heats the cathode to emit the electrons into the vacancy inside the evacuated glass tube. Due to the effect of high positive potential at the accelerating anode. And this contains:
1- The Grid:
It’s a mesh. With a negative electric potential. Located in the front of the cathode by varying the value of its negative potential.
2- The Focusing Anode:
It’s a metallic configuration which produces an electric field to act as focusing lens through varying the field’s intensity. 
  The Function of the (CRO):
A – The External Mode:

If the (CRO) is to function in the external mode or XY mode, it’s screen will act as an X-Y plot for external voltages applied on the both of X-channel and the Y-channel so that any voltage difference applied to one of the oscilloscope input channels will appear as a shift in the position of the light spot on the screen.
B- The Internal Mode:
If the (CRO) is set to function in the internal mode, the screens X-axis will be connected to an internal weep generator that periodically scans the X-axis with a constant velocity. As a consequence the X-axis becomes a time axis while the Y axis is read to receive any inputs from any external sources.
Trigging and Synchronization:
In order to be able to produce a stable wave, the frequency of the aweping wave (fs) should either be equal to the frequency of the input have or the multiplies of its integers 

Fs = nf in
IV. Apparatus 

1- Cathode Ray oscilloscope (CRO).
2- Signal Generator.
3- 1KΩ resistor.
4- Variable resistance box.
5- Capacitor 0.01 μF.
V. Procedure 
a- The External mode Measurements:
* 
We used DC (5 Volts) power supply to apply the input X-channel to find the fist (X, Y) coordinates.
*
 Then we changed the position of the power supply to the Y-channel to find the second (X, Y) coordinates.
* 
Then we applied the sinusoidal waves from two different sources to the (X- Y) channels in the (CRO) and we can notice the rotating ellipse.
* 
We connected it to a series simple circuit and connected the input voltage to the X-channel and we can find the voltage drop on the capacitor.
b- Internal mode measurements:
· Firstly we scanned the screen, converting it to the internal mode by rotating the time base knob to the 1 sec, so that we can see the light spot moving along the X-axis in a constant speed we continued changing the time bae till the spot is replaced by a line ((VERY FAST)).
· Then we connected the sinusoidal wave to the Y – channel then we measured the amplitude and the period and the frequency.
· Connected the same circuit in part one (external mode) and connected the voltage to the X-channel.
· Applied the Synchronization to.
c- Training Measurements:
· We displayed five signals with different function, amp. , and frequency.

· We connected a simple circuit contains 1KΩ and variable resistor and then displayed the voltage drop on the (1KΩ), then made it sure on the DMM.
· finding the constant K in the equation Vp = K Vrms 

    From the linear graph for this part.
	No.
	Rh (Ω )
	Vp (volts)
	Vrms (volts)

	1
	0
	10.5
	7.4

	2
	100
	9.5
	6.8

	3
	200
	8.8
	6.7

	4
	300
	8.3
	5.8

	5
	400
	7.5
	5.3

	6
	500
	3.8
	2.7

	7
	600
	3.6
	2.5


Note:
         The measurements of a and b were respectively 1.9 & 3.6.
          The frequency we used was 1008 Hz. And Δt = .12 ms.
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