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Assignment 1: 

Given the following circuit: 

Build the circuit on your breadboard (use resistors with a tolerance of 1% and 1/3 W). 

Done. 

 

Calculate Rretotal, I1, I2, I3, I4, and Vout. 

Rretotal=7.92KΩ 

I1=0.0013A 

I2=0.0001A 

I3=0.0021A 

I4=0.0001A 

Vout=7.826V 

 

3. Confirm your calculation by measuring Rretotal, I1, I2, I3, I4, and Vout. 

Make sure that you remove the source from the circuit before you measure Rretotal. 

 Rretotal I1 I2 I3 I4 Vout 

Calculation 7.92 kΩ      

Measurement 7.83 kΩ 1.25mA 0.4 mA 4.00 mA 4.4 mA 2.51V 

 

4. Take a potmeter with a resistance value of 10 kΩ. Put it somewhere on your breadboard and 

measure the resistance value between pins a and b, and between pins b and c while you turn 

the knob (see figure above for pins a, b and c). 

The connection between A and B remains 10kΩ and the resistance between b and c changes when 

turned. 
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5. Replace R4 and R5 by the potmeter R7 (connect pins a and c of the potmeter). Adjust the 

knob on the potmeter until you get an output voltage Vout = 5 V on potmeter pin b (between 

pin b and GND).  

We did not manage to do this. We got an output of 7.21 Volts. 

 

6. Now take the potmeter away from the circuit and, without readjusting the knob, measure the 

resistance value between pins a and b (Rab) and between pins b and c (Rbc). 

Between a and b: 10 kΩ 

Between b and c: 963 Ω 

 

7. Verify your measurement results by calculation: Imagine you replace R4 and R5 in the 

schematic above by Rab and Rbc respectively as measured in the previous question. Now 

calculate the voltage on the joint of these 2 resistors. 

Rre = 10.96 kΩ  

We did not know how to calculate this.  
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*Note that some of the results seem lacking. We know this, that’s why we went over them together 

with our assessor, we do not have any results of the measurements we did then. 
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Assignment 2: 

You have learned to do calculations on RC-filters. Now you are going to do measurements on them 

to verify the theory that was discussed in Chapter 4. 

Given the following three circuits. 

 

1. Build circuit (a). Connect a function generator to the input and choose a sine wave with an 

amplitude of 2V top-top (connect the input to channel one of your oscilloscope), and leave it 

unchanged. Connect channel two of your oscilloscope to the output. 

Done 

 

Measure the amplitude of Vout at 100 Hz, 1 kHz and 100 Khz with an oscilloscope. 

100Hz: 2.08 V 

1 kHz: 2.00 V 

100 kHz: 2.00V 

 

3. Build circuit (b) by replacing R1 with a capacitor of 100 nF. 

First: calculate the amplitude of Vout for 100 Hz, 1 kHz and 100 kHz. 

Then: verify your result by measuring Vout at the three frequencies with the oscilloscope. 

We still need some help at these questions. 

4. Build circuit (c) by interchanging the resistor and the capacitor. 

First: calculate the amplitude for Vout for 100 Hz, 1 kHz and 100 kHz. 

Then: verify your result by measuring Vout at the three frequencies with the oscilloscope. 

 

5. Calculate the cut-off frequency fc of the last filter. Verify your result by measuring Vout at 

this frequency with the oscilloscope. 

 

6. What type of filter is circuit (c) (high- or low-pass)? 

Low pass 

*Note that some of the results seem lacking. We know this, that’s why we went over them together 

with our assessor, we do not have any results of the measurements we did then. 
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Assignment 3 

Calculate the voltage drops across the resistors and the currents through them. Use KVL and 

indicate the loops you’ve chosen. Take node ’e’ as reference. 

Loop A: e, a, b 

Loop B: d, e, b, c 

Loop A: R1*I1 +R2(I1 +I2) – V1 = 0 

2670*I1 + 470*I2 = 10 V 

Loop B: R3*I1 + I2*R4 +R2(I2 +I1) = 0 

8270*I2 + 470*I1 = 5 V 

 

470 * Loop A

2670 * Loop B 

220900*I2 + 1254900 * I1 = 4700 

22080900*I2 + 1254900*I1 = 13350 

So I2 will be: -21860000*I2 = -8650  I2 = 0.396 mA 

I1 will be: 470*I1 + 8270 * 0.396 = 5 

I1 = 3.68 mA 

 

VR1 = 2200 * 0.0368 = 8.09V 

VR2 = 470 * (0.00368 + 0.000396) = 1.19V 

VR3 = 2200 * 0.000396 = 0.86V 

VR4 = 5600 * 0.000396 = 2.18V 

 

40*I2 – 20*I1 = 0 

 Calculated Calculated Measured Measured 

Resistor Voltage Current Voltage Current 

R1 8.09 3.68 8.12 3.62 

R2 1.91 4.07 1.91 4.07 

R3 0.86 0.40 0.83 0.42 

R4 2.18 0.40 2.12 0.39 

 

I1 

 

I2 
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The results are so similar we can assume Kirhhoff’s laws are proven. 

 

Measurement of the voltage across R3 
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Assignment 4 

Take a red LED and determine the relationship between Id and Vd. Start at Vd = 0 V and 
increment Vd with steps of 0.1 V until just above the ‘knee’ voltage. 
Before you start, you must limit the current of the power supply to 500 mA. 
- Show the results of your measurements in a table. 
- Present a graph which shows the relation between Id and Vd . 
- How did you detect the ‘knee’ voltage? 
 

Power Supply (V) Current (A) 

0.1 - 

0.2 - 

0.3 - 

0.4 - 

0.5 - 

0.6 - 

0.7 - 

0.8 - 

0.9 - 

1.0 - 

1.1 - 

1.2 - 

1.3 - 

1.4 0.001 

1.5 0.009 

1.6 0.12 

1.7 0.64 

1.8 1.15 

1.9 2.02 

2.0 2.61 
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The knee voltage could be detected by looking really close at the LED, you saw it lighting up just a 

little bit. This point was at V=1.6.   
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Assignment 5 

Study the saturation effect of a BC550 transistor by taking 
different resistance values for Rb (use 
resistors from the E12 series). 
- Take Vpowersupply = 6 V 
- Take a lamp of 6 V / 50 mA 
- Take as Rb resistance values 100 KΩ, 10KΩ, 4K7, 2K2, 1KΩ and 
470Ω. 
- For every Rb value measure Ic, Vce and Vbe 

- Present your results in a table. 
When you reach saturation, what can you tell about Vce and Vbe? 
Did you expect this?  

470 Ω: 0.98A 

Vce = 6.51V 

Vbe = 0.779V 

1 kΩ: 0.98A 

Vce = 6.51V 

Vbe = 0.718V 

 

2K2: 0.98A 

Vce = 6.51V 

Vbe = 0.628V 

 

4K7: 0.98A 

Vce = 6.51V 

Vbe = 0.505V 

 

10 kΩ: 0.98A 

Vce = 6.51V 

Vbe = 0.431V 

                                                                                Voltage Vbe over resistor with value of 2200 Ohm  

100 kΩ: 0.98A 

Vce = 6.51V 

Vbe = 0.369V 
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*Note, we appear to have measured it wrong. We should have used another setup. Because of this 

our measurements might be off. 

Although we did not see our lamp saturating, we can tell that Vce stays at a constant voltage of 6.51V 

and Vbe changes a bit depending on the several resistors connected to the circuit. The higher the 

resistance, the lower Vbe is. 
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Assignment 6: 
Given the following comparator circuit: 
1. Build the circuit. You can use the LM324 type opamp, of 
which the datasheet can be found 
on the Internet. 
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2. Calculate the two transition levels and verify them. 
Vout = 5V 

𝑉𝑖𝑛+ =  
𝑅2

𝑅2 +
𝑅1 ∗ 𝑅3
𝑅1 + 𝑅3

∗ 5𝑉 

 

𝑉𝑖𝑛+ =  
10000

10000 +
10000 ∗ 100000
10000 + 100000

∗ 5𝑉 = 2.619𝑉 

 
 
Vout = 0V 

𝑉𝑖𝑛+ =  

𝑅2 ∗ 𝑅3
𝑅2 + 𝑅3

𝑅1 +
𝑅2 ∗ 𝑅3
𝑅2 + 𝑅3

∗ 5𝑉 

 

𝑉𝑖𝑛+ =  

10000 ∗ 100000
10000 + 100000

10000 +
10000 ∗ 100000
10000 + 100000

∗ 5𝑉 = 2.381𝑉 

Thresholds in our circuit: 2.7V and 2.9V. 
We can conclude that the values are almost correct, but there is a slight difference. This could be the 
case because we did not use the 10V as indicated in the question. We used 10V instead of 5V 
because we heard somewhere that the comparator could only handle 7V.  
 
 
 
 
 
 
 
 
 
3. Draw the hysteresis graph and indicate the measured values (see Figure 10.7). 
 

 
  

2.7V    2.9V 
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Reflection Max Bosman 
I followed this course as an extra elective, meaning I had four subjects to follow this quartile. Because 
of this I was not always able to keep my head above everything. This caused my work to sometimes 
be sloppily done or delivered too late. Then half-way through the quartile I decided to switch studies, 
because of this I did not need to follow this course anymore, but I did not want to let my group 
member Ward down. In the end I think this was not the best decision I could have made, especially 
for Ward. I feel like I did not do enough to actually support him, and had I not continued this course 
he’d probably joined another group to be way better off.  
For me, I think I did learn something this course, especially the electronics, I did not know anything 
about them at all starting this course, and now I do know what a transistor is and how other parts 
work. 
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Reflection Ward de Groot 
Following the course Creative Electronics for me was an opportunity to get more into electronics in 
general, while going more in depth into how components behave and what exactly happens within 
an electrical device. I always had some kind of idea of what is in such a device but never knew it for 
sure. This course has taught me exactly that. I now have the knowledge so that I can make a better 
estimation of what is happening inside electrical circuits. Also, I have had the chance to experiment 
and play around with electronics to really experience what is happening. For example, I learned how 
to work with an oscilloscope, which was completely new for me. Other components such as 
transistors and capacitors were also quite new for me because I did not know what they were doing 
at the beginning of this course. Another phenomena called the voltage divider and low pass and high 
pass filter was really interesting to learn about, because I am using speakers every day and I only 
knew that they worked with the use of coils, but now I know what is really happening within those 
speakers. The knowledge I had beforehand from secondary school simply did not give me the same 
thorough insights as this course did.  
 
Another thing I want to reflect on is the teamwork, because I have had the strong feeling that I was 
let down in a lot of moments during this course. When working on the assignments, I felt that I was 
doing everything while Max just sat there playing with his phone. After such a session, we did not 
really achieve much because he did not have a lot of input in these assignments. I had to figure out 
and make the assignments all by myself and sometimes I asked others for help, which often was 
quite useful. It caused some really stressful situations for me as I was not so experienced within the 
field of electronics. As far as responsibility is concerned, one could say that I was responsible for the 
group assignments as well as the concept and mini project, while Max was responsible for the poster 
of the mini project and the final report.    
 
All in all, I am satisfied with what I learned in this course, but I feel very ashamed for the quality of 
the deliverables. If there was a better cooperation, this might have been better. 


