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2.1

How long can we use the MP3 player with a new set of batteries?

In series:
Thecurrent remains the same in series. Here it is the voltage that doubles. So, in this way3he MP
player will last for 6 houts

| =300 mAh — 0Q

In parallel:
In a paralletircuit the current is doubled because every battery delivers 300 mAh. So, in this way the
MP3 player will last for 6 hours.

| = 600 mAh — pCQ

2.2

Which graph depicts an ideal power source an which graph depicts aideal realistic power source?

B depicts an ideal power source, because you prefer that the voltage stays constant regardless the
current.

C depicts a noideal but realistic power source, because the voltage drops before the load current is
fully drained from the battery.

2.3

Which graph depicts an ideal power source and which graph depicts aideal power source?

C depicts an ideal power source, because the voltage remains constant over time.
B depicts a notideal power source, because the voltagepk as the battery is drained over time.

2.4

Is the supply sufficient for this amplifier? Explain!
The answer is no, because:

0 Y20 uTg PTEADMO O

The efficiency is: 0O —zpmmboub

iéoi

oub zpmnpP=> Dicoioor—2p PTG
wQ

ieoi

The desired P is bigger than the actual P, this means that the supply is not sufficient.
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2.5

At what frequency does this bulb flicker?

The lamp turns on twice during a period ef second.

So, Y —

"Qaoan s p TG
p LT

3.1

Draw the graphof V = f(I) with R = constant.
w Q0 'YJO

+V

3.2

Determine the current flowing through and the power dissipated in the resistor.
1. Current flowing: 0 - — mn@ pmwo

2. Powerdissipated: 0 Yz'O prmmp mipw
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3.3

Draw the graphof P = f (I) with R = constant.
0 "0O0Y

+P

3.4

Which type of resistors do you think can handle the largest power, resistor types having a physical
large size or small ones? Explain!

The larger resistor can handle more power, as it takese energy to warm up the resistor.

3.5

Show by calculation that is it not possible to let R dissipate more than the maximum amount of power
that R can handle.

0QmE ¢ { OMONGBHDM DA QHI ‘dmdé § ¢ Qo Q¢ ¢
0 YOO plpp o w mit ™0
g T g v OD G £ 0 RIQG a O Q8 |
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3.6

Find two resistor from the EA series and connect them in such a way that atisfies the demands
for the resistance value, tolerance and the amount of power to handle.

For a parallel circuit applies in this ca¥e: ¢ 0——

e, ”"; 3 ML 7, 'Y 3} A 13

0@ 'Y 6@ EQiY 3 Qudxi vmag p it

This will give two resistors with the following coloringBrownBlackBlackBrownB r o wn ( 1 k Q)

3.7

Find two resistors in the E12 series which realize the voltage divider shown in Figure 3.5 as accurate as
possible.

The mostsuitable resistors are the resistorsof R 4, 7k, 83n @& kR

4.1

A capacitor of 100 pF is coupled to aB@urce of 12 V.

1. What is the total amount of charge stored on it?

6 — 6 mpPn zZpg pkPT £ 0GE€ G

el =

2. What is the total anount of electrical energy is stored in it?

W pWeéao
0 pmIpn 0N ©OQ

0 gé(b gi)pni’pn zpg XrpmMmoOoéodaQ

3. 2KSYy ¢S OKINHS (GKAAa OFLIOAGZ2NI 60R2Y QU GKAY]
current of 50 mAHow long does it take to charge thisapacitor to a voltage of 90 \(Rote:
Ampere is Coulomb per second!)

LYo .. 60 TP T ZwT
O 030 Y -
© Yo © (@] VTD Tt

phyp M6 € 6 a B dAWE ¢ Q
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4.2

What will happen with the impedancex; if:
1. Frequencyaincreases?

X. decreases.
2. The frequencyddecreases?

X.increases.

4.3

Derive that holds:

FP. 6

Use the fact that the potential difference across each capacitor is the same, use Equation
4.1 and take the same steps as in therivation of Equation 4.6 .

. 0 _ .0
O—,O(A),—,

w _ 0
Y v v P .~ . .
W — — — v L U

0 0 0 0

. P

o:luo:h)oih)ao—oo
0 0 O O
0 o]

4.4

What is the equivalent capacitance of the circuit shown below?

Voo - 0 || N |
~ . I
5 Y pOpst O 1 uF 14F 1F F
1puF
™ ppp o I
PG o X 1F
6 :—( O v ¥ 'O v x&o
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4.5

Equation 4.8 shows the transfer fiction of a RC lowpass filter.Rework this function in such a way
that it describes the transfer function of a RC higlass filterand draw its (amplitude)

transfer-function.
Y

Y ®
Because Y is based on V over the resistor instead of over the capacitor.

@
0
(0V)

Frequency response

4.6

Show by calculation that for both types of Rfilters at the cutoff point holds:
Vout/Vin=0.707

, )
w e
nq
®w O
() e
0 C
W ) .
- = Tt
o K TiX T X

4.7

Determine the current flowing through and the power dissipated in tihesistor.

1. ®m0 w p Q
O puWmnOlpnPpn Jdli¢ phtui
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2. 0O 0 — is a differential equation derived fro® "Q0 . Solving it results in a
l ogarithmic functionlneari th e. This means

5.1

When a currentflows through an inductor and the current is suddenly cut off, this can
damage your circuit. Explain why this can happen.

When the current is cut off, the magnet will discharge. This will result in a voltage peak, which can
damage vulnerable componentsacircuit.

5.2

A current source provides a current of 100 mA which flows through an 1 mH inductor.
How many energy is stored in the inductor?

‘O p amo
0 paoO
: P... P - .
@] EUO EC)pCpn opnPp n vmp m o

5.3

What will happen with the impedance ZI if:
1. The frequency f increases?

Zwill increase
2. The frequency f decreases?

Zwill decrease
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5.4

If you consider the parallel connection of three inductor ¢ AGK [ M ' nd®oo YI I [H
mH. What can you tell, without calculating it, about the replacementductance Lre? So,
which of thethree answers is correct and why is it correct ?
1. Lre>12mH
2.[ NB ¢ cy >I
3.cy >I f [NB f nodoo Yl

L < 68uH. Because one divided by a very small number gilsg answer. 3 big answers together give
a much bigger answer. If you divide 1 by this answer, the outcome will be very small, and thus smaller
than 68 pH.

5.5

What is the equivalent inductance Lre of the circuit shown below?

Ly=250pH  Ly=750uH
’“K'Y‘\-"“u’“r'“f"-"“

Li=2mH Ls=

1
(YYY“\ (Y Y'V"'_

L:=3mH

5.6

Is the filter drawn in Figure 5.6 a highbass or a lowpass filter?
M ;"\\ ’,-’\ —
WO L =04
| R= '\'m )

-
Vi = m\.f[-"“\\ L=1mH % Vaut
<
!

Highpass, since an inductor works the opposite way compared to a capacitor.
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5.7

1. What doyou get by interchanging the position of L and R in Figure 5.6: a-pags or dow-
pass filter?

A lowpass filter.

2. Mathematically derive the equation which describes the inpattput relation (like Equation
5.8) of this newfound filter.

5.8

Calculate the current | in the circuit drawn in Figure 5.6 at 3 different Vin frequencies:
1. 100 kHz
"Q p M@OQ
(A ¢"OpmPpmOpPpm ¢ TTT

Y T Tt .
O P P w twa 0

Y ) M
v O Vp mm g m'm

2. OHz
DA% & 1
T

p
pnnnpmo

<l

0
0
3. approaching infinity
Q pPp 1 Oq
® ¢"O0pPpm PP " pm

p - oA o
T pnnnphp:pn 0 ©° 0 mo

5.8

Verify that for an ideal transformer it holds that Pprimary = Psecondary.

In a nonideal transformer there always is some energy loss, because the transformer generates a little
bit of heat. This indicates that an ideal transformer does not generate any heat.
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6.1

Find the potential for node b in the schematic below, use KCL.

o — — o — —
W
"OOPC R
T CWT
TTO CWAC W

cT YT . .o
—— vt ouvmw

QW

6.2

Can you think of another closed loop in the circuit shown in Figure 6.2?

The loop fo B R and R; the outer loop. ‘

Rr1

‘) Source

R2
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6.3

Write out the KVL for all closed loops of the circuit shown in Figure 6.2
001 i ReED © W T
001 1 Qe W W LS

6601 T RED ®w ®w ®W W W T

E] Current 3

’7
A@) Source

Eurrent 1

6.4
1. Apply the K/L to all Loops in the circuit.
001 i ReED © W T
001 1l Qed W W LS
001 1l RED W W T

@ Current 3

A@) Source -
és V2 g A V4

Current 1 D Current 2
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2. What is the value of ¥?
® WOOEQ ofxws
W W W T
® o ofx v
3. Take \{= 1.3V. What is the value of;¥
W W W T
w uo plo tho
4. With all voltage drops, check the KVL for all loops.
061 IiEDd W w oy v om ™
001 Il QEDd w w Tt plow v ™
001 I®ED © w w o T plw om m
6.5

1. Apply KCL to determine the voltage at the nodes of the circuit below.

G) Battery
— J10V
Eurrent 1

0
Y CTTT
‘0 W 0 W T
Y UTITT
. W W W U
(@]

Y CTTT
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O O O m

PT W W W U
T
CTMMTMTMUTT G TTTT

PLU C @
T
CTMMMUTT

VTTAEL CW C TT TTT

®w chow

2. Apply KVL to determine the voltage at the nodes of the circuit below
0 € épn WO @O QO &
0D€én YOJO YOO O o ¢mTOD vmMi® O pn m
D€ & GO @O QO &
0€€&n YOO vnmi® O w CTmTOD vmi® O uvu ™

Solving thee equationgjivesO ofy W 6O & O pht W o
With these values we are able to calculate the voltage drops over each resistance:

® YOO 'O vmnaoxuv pltuv cho
3. Verify the both yield the same solution!

As you can see, both methods give the same solutipis. in both cases 2,5 V.
7.1

1. Calculate the open circuit voltage,V

&)

2. Calculate the short circuit currentd
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3. Calculate the equivalent resistanc ; by applying Equitation 7.1.

Y ,

Y o Y vY® oy v voy

Y O W © Y 'Y Y Y
Y

4. Draw the equivalent Thevenin circuit and indicate the values fgr &d R.

AVA A
Rt

Voc

7.2
Determine the Thevenin equilevant circuit paramaters of this circuit.
: Y a P o @
w m an T Ol o
pT .
" W Kol olw o v o Y
O pm copn o DX
CLUTT
C
Rt
1,67k Q
Voc
10V
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8.1

The signal of the AGource is a sine waveé&ketch the course of the output for both situations. Assume
Vin to be 2 \p.10p. NOW indicate the top values of ) in both situations.

Vi for situations A

IVANA

J \

|
| \ | |
| \ | |

V,.: for situation B

\
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8.2

Assume that the voltage across the LED is &1d that we want to have a current of 15 mA. What will
be a good EL2 based value for R?

Y W C
O pupm

If we look to the EL2 resistor series. We seethat4® i s t he most suitable resi:

9.1

Y ToxU

What should the ouput voltage leMeof subcircuit X be if we want to switch the lamp on? Explain why!

A PNP transistor is applied, which means that the transistor switches when there is no voltage. So, the
output voltage level of subcircuit X should be 0 V to turn the lamp on.

9.2

1. Arguethat suddenly interrupting even a small current will lead to a huge potential difference
over the inductor.

., .. Q70 mH n )
G 0y PP PSP p
L V
& 03 pmnw i & 6

So, when your transistor switches many timesinasecond. Yoa t o watch out for the
Because, how more switches per second how higher the voltage peak will be when the current stops.

2. Suppose no bleeding diode is available. Which of the three transistors can switch the above
mentioned load conditionwithout being damaged.

Transistor Name Max Voltage in Voltage| Status

BC 550 45 Will be damaged, cannot resist voltage peak
2N3439 450 Stays in intact, resist voltage peak

BC618 80 Will be damaged, cannot resist voltage peak
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9.3

DAGS |y | LILINRERAY!I (A 2emiter poteirtil Sifferehchlihat iy rbédedyfaniakedt | a S
conduct.

This potential difference should be two times larger. Because the transistors are connected in serie.

9.4

Which of the four transistors will fuifl the requirements when switched into saturation? Calculate the
resistance value of Rneeded for the saturation condition.

BC 550 is not suitable, becauggis too small. BC 550 can resist a current of 0.1 A, the lamp needs
0.2A. So, the transistorilvbe damaged.

2N3773 is not suitable either, becaydés too small. Now,lhas to be bigger than 0,4 mA to get a
current of 200 mA atl'o0 p 1O- —h:‘p T o @ Othis is far more current then subcircuit x

delivers.

BD 139 is also not suitable, becau€e: p - —h:‘p T Yi o

BC 618 is suitabl®ecauséO p B TN o

10.1

Determine (the same way as we did for the inverting amplifier) that for the transfer of than-
inverting amplifier, drawn in Kure 10.4, holds:

) Y
o P ¥
If Vi, += M, gives that over point A V 5,Ythen:

w '0JY
W oY Y

Thus

Y
® "00Y Y P v
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comman |eve|

10.2

Why are resistance values for the feedbabklS 8 A 8 1 2 NE OK2 a Sy A yfighreloOMy R y 2 (i
wm ' Mmn m FYR wa ' mna m 2NJwm I' mYm FYyR wH T

If you use a 1Qresistor, you will probably damage your circuit due to a massive currei®, as.

By usinga resistor with a higher value, likeaIDk r e si st or, the circuit wil!/
current.

10.3

Suppose an opamp is powered by a symmetrical power supply.
- What will happen with the output of the noAnverting amplifier if the input vdtage Vin is
higherthan the supply voltage?

The opamp needs power to amplify. That means,ifsvhigher than the voltage over the opamp,
nothing will change in the amplified signal. This is due to the fact that the opamp needs more power to
create the anplified signal for the new;Y otherwise the output will be clipped.

- Same question but now for the inverting amplifier?

The same occurs for the inverting opamp. Nothing will change in the amplified signal.
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12.1

DA®S (KS ( NMzihkwgditd. 6t S F2NJ 'y W. b

Input 1 Input 2 Output
0 0 1
1 0 0
0 1 0
1 1 1
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Assignment 1 (Chapter 3)

Calculate Riotaan, I, b, s, s, @and .

. : p . - p - =
Y Y Y
P 5 Glg P 0 5 ow X Gl
Y Y Y Y pm thx c¢lkt olo
'y P chit cay
P o P
pm T o (it
p T .
X—Unnphrcno
O O °

w 00Y oploxhky choao
©w 00Y plvv tho

@ 0 ® o pT1ncwo th ¢l

© chx .
° 5 pnnn%mt(po(o T % O
- O Chx o
(@) 7 Wﬂﬂﬂh}(ptﬂ)O v XX O
o 2 X riwe @

Y, LVLULUTT
&) "00Y OOY 1 oo ploolc vhomg vhwo

Measure to see if you calculation are right

Measured Calculated
I 1,32 mA 1,33 mA
P 0,268 mA 0,267 mA
I3 0,568 mA 0,568 mA
4 0,486 mA 0,485 mA
Rot 7,47 1Q 7,52 1Q
Vout 6,03 V 59V
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How did we measured?

This is a picturef how we did our measurements for
knowing the current and voltage. The resistance we
measured by disconnecting the power source and
placing the multimeter on V+ and 9f V..

Take a potmetenf 10 KK and replace resistancejR&nd R. What are you conclusions?

A potmeter works the same as two resistors, only with the potmeter you devide a resistor in half. So if
you take a 10 R potmeter the pins Aand Bwillscalefron0 t o 10 kQ and the pins
from 10 kQ to 0 Q.

A

PotMeter c
10 kQ

0Q Lo @AY W BIOE® ot X

Calculation:
Y <Rt P xix X
S p
pm Tl XxmWg ofmy
o p Tt .
w X TPW;U}O

® plt uXft i w
w ool v Th chd

W O w ® pruckouvtpcuvopco
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o 9 ofp ¢ v e
Y Y XYgTmoTmnxTm wao

@ 'Y JO 'Y JO ofvplt v ofit Yot @ x vbit o

By using a potmeter you can easily influence the VA

output of your voltage divider. In this way you can 2_;‘;9

easily dim a light bb or control the loudness of you %

stereo. This is possible because a potmeter works lit
two different resistors which you both changes by _
turning the knob. When turning, the resistance will _> o
become higher on one side and lower at the other
side.

R2
10kQ

R3
4.7kQ

A

+

out=5V

———e———

R21
100 Q
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Assignment (Gapter 4)

Build the circuits and measureyy at 100 Hz, 1 kHz and 100 kHZ.

Because we are working with a sinus wave, we got V+ andhich means we work with .
Unfortunately ourmultimeter measure ¥,s. So, we did a calculation instea&hd because thealtage

on 100 Hz, 1kHz and 1&Biz is the same, because only the frequencies changes and not the amplitudes
which causes the voltage.

@ mix pht - ix @
Build circuit B, calculate the amplitude for 100 Hz, 1 kHz and 100 kHz and nme#stou are right.

We work with a higkpass filter. Thus the higher the frequencies, the bigger the amplitude and the
voltage.
Q p maAaq
: Y : o
w —— PCOW
Yo®

“Q p’?‘Qnod
&) pht @
"Q p TROG
) chmw
Build circuit Ccalculate the amplitude for 100 Hz, 1 kHz and 100 kHz and measure if you are right.

We work with a lowpass filter. Thus the lower the frequencies, the bigger the amplitude and the
voltage.

"Q p PG
D) .
W Zw ¢mw
Y
" pQOG
A phx @
Q p TROG
w oM W
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Calculate the cubff frequency £ of the last filter. Verify your result by measuring,¥ at this
frequency with the oscilloscope.

At"Q 5 55 5 puL WPy plpy QO

We could clearlgee this at the screen of the oscilloscope. It started slowlyab,6 kHz the voltage
dropped very fast and at 1.8 kHz their almost was no amplitude anymore.

What for a kind of filter is this?

This is a lowpass filter, because the higher the frequenttye lower the voltage. This can be seen in de
calculations from above.

Frequency Calculated value Measured value
100 Hz 100 mV 0,1V

1 kHz 1,06 V 1V

100 kHz 2,00V 2V

100 Hz 2,00V 2,01V

1 kHz 1,7V 1,69V

100 kHz 30 mVv 50 mVv

Our measurementgshis were our readings from the oscilloscope.
Conlusion
By interchanging the capacitor and the resistbie highpass filter becomes a lopass filter This

means taking the voltage over the resistor ag Will result in a lowpass filter, whereas taking the
voltage over the capacitor ag Wwill result in a higkpass filter.
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Assignment (Chapter 6)

Calculate the voltage drops across the resistors and the currents through them. Use KVL and indicate
thelo2 LJA & 2dzQ@S OK2aSy®d ¢+1S y2RS WSQ |a NBFSNByOSo
DEPNOIY YO O w oD 1TXIHO pm ™
DELROIY YO O O & YexId 1XIFO v =
Deducing this will give us the following equation:
¢CpYoomndOnpu mu N

YUTMOT . .

— oW o
CpyommTT

V T XA T
Ppgxm

O

oyt m 6 tiv Yk O

R1

2.2 kQ
R3

2.2 kQ
vs 4+ Current 1
10V —
R2 £ Va

470 Q Current 12 5V

R4
5.6 kQ

Image: Current I1 and Current 12 symbolize the current in this circuit, were in Current |11 is Loop 1 and
Current 12 is Loop 2.
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Build the circuit and verify your calculations

Measurements Calculations
Iy 3,71 mA 3,89 mA
5 0,38 mA 0,38 mA

Our measurements almost confirm our calculations, but we cannot find the reason shsoldifferent
from the calculation. Here is an image of how we measured.

M

vs 4+ Current I1
10V —

PAN

~

Current 12

R2
470 Q

VWV

R4
5.6 kQ
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Assignment (Chapter 8)

Take a red LED and determine the relationship between Id and Vd. Start at Vd = 0 V and

AYONBYSyid R ¢gA0GK adGSL1A 2F nom = dzyiAft 2dzad F6203S
Before you start, you must limit the current of the power supply to 500 mA.

- Show the results offour measurements in a table.

- Present a graph which shows the relation betweerahd \j .

v A s oA =

-CAylLftfte GStf K2g @&2dz RSGSO0 GKS WwlySSQ @2ftil3sSe

Measurement 1 2 3 4 5 6 7 8 9 10
Vv 1,6 1,7 1,8 1,9 2,0 2,1 2,2 2,3 2,4 2,5
mA 1,1 2,4 5,7 10,1 | 150 | 195 | 243 | 30,4 | 355 | 40,0
Al /  We detected the knee voltage by observing the

LED, as from a certain value it started emitting light.
/,' The knee voltage is around 1,6 V.

V>
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Assignment (Chapter 9)

Mmnn mMmn 171 nxzT HZH M 1K 470
le - 0,105 0,16 0,19 0,23 0,27
Vee 6,02 4,83 3,82 2,85 1,49 0,30
Vbe 0,32 0,66 0,68 0,74 0,83 0,91

When reaching saturation .;Mmuch lower and M. isbecomes slowly higher. This is totally as we

expected. Because when more voltage can go through the transistor fravhich depends on how low
the resistor Ris, the transistor will breakdown the diode which will opgn |
When the transistor opens a current will flow and most of the voltage will be used by the lamp, which is

some kind of resistor. This will causg i@ drop and Jto rise. Because the lamp needs more
current, 50 mA to be precisely.

Also e will rise, because when using a resistor with less resistance, more voltage will go over

the transistor instead of the resistor. This means thatWill rise when a resistor with lesser
resistance is used.
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Assignment (Chapter 10)

Notice:

We used different resistors for,Rnd R, as the 10kQ resi st-lab.Boreachr e out
10kQ resistor we used two 4, TRRC(R=i94-1E@.ri es, having

Build the circuit by using a datasheet on the internet a@lculate the two transition levels and verify
them.

W pTw
w 0OY Y
W 0oy
(W) p T
o Y
. Y Y
Y vy—v
. o g Y , .,
Y Y
Y JY
. . , Y Y , ~
w Two w Y—YC)Y:I*) T Yo
Y Y

Draw the hysteresis graph and indicate the measured values (see Figure 10.7).
@ Y oo T v @

851V

A 4
F 3
Y
F 3
A 4

0,053V = ——a—p
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Final Assignment

Power Resistor (3W)
100

<+> External (1 A)
— Jav
Q1 (BD678)

R2
NTC
= m% 100 kQ
G) Power Source \
— J10v
R6
+

50 kQ 0A1
LM324
A
R1
10kQ
LTL-307EE

V=10V ; &y = 20°C ;Tigh = 40°C ;
The datasheet of the 10k NTC read the following valuesipaid T.x

T ¢C) RiRes R (10°Q)

20°C (hin) 1,2683 12,603

40°C (Fay 0,5074 5,074

We took R1 = 10 kQ, @mandhat i s a value in between T
Rmx= 50 kQ (potentiometer). Here we can adjust the

The transistor we took is BD679 (NPN). It can handle 4 A. This is a bit overkill, but a lighter version was
out of stock.

L=23V;20mA

Rs (protecting the LED) hae take up to 9-2,3 = 6,7 V as well as 20 mA (in series).

This meansy

5 ocom

The heater is a power resistor, namelyQ03 W.

The external power source (External), has to deliver 3W of power which the power resistor dissipates.
This means we chose for 3V and 1A, since PI=B W. | = 1 A. This causes the resistor to warm up

quickly. The voltage then goes without saying as3W and | =1 A, whichmediYs - - 0o
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Through testing, we found out that the knee voltage gfiaround V =1,2 V.

, » Loaps ~ o, . h h
W WO pa ohw plt w, soY - = > @ T

R; and R determine the bandwidth of the transition. Fos Re took a constant resistor, and fog &
potentiometer in order to tune to the right bandwidth.

R =100 i

Rsis tuned to 5 K, since the Rcis close to 5®when T = 40C. Tayet the difference to zero at that
level, R=5 Q.

-
-
-

Ti0ad ‘i,
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Reflection Jeroen Rood

The goal for me of the assignment was to get some more grips on dealing with electronics. Besides, |

wanted to develop myself in the' .co®ipredenlcydiad emot

with electronics last semester, | would like to implement it this semester. To be honest, the assignment
was better than expected. The work was not just theoretical, but also practical. | think this helped me a
lot. Making he exercises was great to practice some theory as well as practicing doing some
calculations, but if it were just these exercises, | would have missed a great deal of insight. Besides, |
would also never get grips on dealing with electronics if there weteany practical assignments.

But thanks to the assignment | now feel like | can handle electronics, and it is not magic anymore. | now
also know how to choose components and what these components do. It is great to look up how other
people make the cirdy but it is even better to understand how it is done.

| can say this assignment was a challenge for me. The exercises were harder than | expected, but thanks
to the physics classes not so long ago on secondary school most of the theory was pretty
undergandable. But one thing | was struggling to understand was how transistors and opamps work. In
the end, | found out by means of the practical assignments.

To put it in a few words, the assignment has been pretty helpful to me. | learned a great deal f how
work with electronics, and even got some more confidence on actually working with them.
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Reflection Floris Voorhoeve

Besides the electronic lessons | got at high school, which were more theoretical than practical, | never
worked with electronics before. Also last semester | did not much with electronics and that is why |
really wanted to participate in this assignmenitskof all, to understand electronics and how to deal
with it and secondly to develop more skild.l i n

| first thought that the assignment would be a more theoretical, but it also had a good practical side.
This eally helped me to understand what | was doing when | was working with electronics. If | only had
to deal with theory, | would never understand how some components would work. Besides this, the
theory side was sometimes hard to grasp and after an assighhggrt more insight in these difficult

parts. One example is the assignment about opamps and transistors. The theqgoyetragifficult to

grasp for both subjects. But during the practical assignments | started to understand those components
better by st trying out some things and seeing what happened.

The nice thing about this assignment is that | learned how easy it can be to create a something without
using a Arduino. | find it awesome that we were able to create a heat controller without using a
Arduino or something like that.

So in short, this was a helpful and very learning full assignment for me. | learned about things | never
would have thought about before and learned how | can create a simple circuit without using a
Arduino. | developedth compet ency ‘I ntegrating Technol ogy'’
create my final prototype without an Arduino.
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