Part A
1. 2kHz Sine Wave Analysis:


Figure 1-Plot of 2kHz sine wave

2. Frequency = 2.083kHz
Vpp=3.945V 

3. VRMS=0.3535*Vpp     

VRMS(Calculated) =1.395V

VRMS(ACTUAL)=1.351V
The actual value was slightly lower as to be expected.














4. 1kHz Square Wave Analysis


Figure 2 Square Wave




5. VDC=0.9937V
To Calculate the time avg voltage we will use



In order to obtain the Vmax and Vmin the SciDavis plotting software was used.


				

Comparing this with our VDC value this is slightly high but still an accurate result.

6. VRMS(recorded)=1.396V
To calculate The VRMS of a square wave


			


This time for the square wave the value is slightly larger.

7.  Since the AC voltage uses a blocking capacitor to remove the DC component of the signal before calculating the RMS voltage, here the calculation of the AC voltage is as follows:


					
0.7657V 

8. 


9. 

Substituting Vmax from Scidavis software and taking into account the 20% duty cycle we get:







VDC=0.36089V
The value we calculated is slightly higher than the value obtained from the DMM as the value of the duty cycle is less than 50%.


10. 





Comparing this with the value from the DMM(VRMS=880.61mV), the value we calculated came out to be a bit higher but the percentage error is very minimal making this a good result.



11. VAC=0.79738V






12. 

13.  The first two peaks have powers of 1.15 dB and -3.0076 dB
Peak 1: 





The measured value was greater than the calculated value as the DC offset is not perfect and was most likely more than 1V.
Peak 2: 
The Second peak can be calculated using the same equation but with subbing in the amplitude for DC offset.


	

The theoretical value for  is the same as the first one and is also greater than the experimental value. The difference can be attributed to the amplitude of the sine wave being less than 1V.

14.  

Peak 1 magnitude = 2.19323 dBm 
Peak 2 magnitude = -0.84505 dBm


15. To calculate the theoretical dBm at each peak in power, the 600 ohm resistor must be taken into account now.

Peak 1:









The theoretical value of the first peak is very close to the actual with only around 1% error.

Peak 2:
The second peak can be calculated the same way except this time using the amplitude of the sine wave in place of Vdc. This will give you the sme result as peak 1 (2.218dBm). The percent error is over 60% for this and that can be attributed to the sine wave actually have a lower amplitude than recorded.
16.  
The experimental power per peak:
Peak 1 magnitude: 3.245 dBm
Peak 2 magnitude: 1.33466 dBm
Peak 3 magnitude: -8.1897 dBm
Peak 4 magnitude: -12.65 dBm

17. To calculate the first peak the formulae below was used:



To calculate the next 3 peaks variable Vn was created.

The overall power in dBm will than be calculated using equations 10 and 11 with Vn subbed in for VDC



The theoretical power for each peak is as follows:
Peak 1 magnitude: 2.22 dBm
Peak 2 magnitude: -7.73 dBm
Peak 3 magnitude: -11.25 dBm
Peak 4 magnitude: -13.75 dBm

Comparing the theatrical and experimental power for each peak we can see that as the peak number goes up, the power declines. Although if you look at peak 2, we can only guess that the signal did not have enough time to settle as well as attenuation being a factor. Other than peak 2 all the other peaks are smaller than the experimental values and this can be attributed to attenuation as well.

18. [bookmark: _GoBack]When the frequency was varied gaps between the peaks got bigger and was inversely proportional to the increase in frequency. An increase in amplitude caused the magnitude of the peaks to increase. As well an increase in the DC offset will increase the magnitude of the peaks. Finally, an increase in the duty cycle decreased the gaps between the peaks.
Frequency vs. dBm (DSA square)
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dBm



Time vs Voltage
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Ch 0 Voltage



Time vs. Voltage (Square Wave)
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Time vs. Voltage(Rectangle)
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Frequency vs. dbVrms( DSA_SinedB)
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frequency



Plot of frequency vs. dBm
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dBm



