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Are you ready to demonstrate your Arduino knowledge? Then take this
25-question quiz to test your knowledge of Arduino and see how ready
you are for Arduino Certification.

To earn the Arduino Fundamentals I Badge, attain 100% on the quiz,
leave us some feedback in the comments section, and give the quiz
a star rating.

 

1) What happens when a sketch is compiled?

2) Which of the following is true about AVR microcontrollers?

3) The AVR MCU memory core consists of Flash, SRAM, EEPROM, and fuses. Which of the following
statements is true?

4) True or False: ATMega 2560 has twice the amount of flash memory as the ATMega 1280, otherwise
they are basically the same chip.

5) True or False: Once the compiler converts the source code to object code, it is immediately
executable using the firmware in the bootloader.

6) The AVR MCU uses a _____ to fetch, decode, and execute instructions from the flash memory. While
one instruction is being executed, the next instruction is pre-fetched from memory so it is ready to be
decoded and executed when the current instruction is completed.

7) What does delay(10000) result in?

8) Source code is converted to ____ using the _____ compiler, and it must be converted to ______ before
it is uploaded to the bootloader using the ___ utility.

9) True or False: analog(write) is used for true analog signals on ATMega based Arduino boards.

10) _______ can be used to implement an RS-232RS-232 or RS-485 interface, or without external
interface logic for chip-to-chip communication.

11) True or False: the void setup() function will run only once.

12) True or False: Adding more lightbulbs to a series circuit makes the light brighter?

13) Place code in _____ to make an LED flash 10 times.

14) An LED driver is an example of an ______.

15) A knob is an example of an ______.

16) ________ is NOT a mode of operation for an AVR 8-bit timer/counter.

17) Which of the following statements is true?

18) Which board does NOT use an ATmega32U4 as its primary processor?

19) A push button is an example of an _____.

20) The IDE has a built-in _________ that allows you to send messages between your computer and your
Arduino Board. You can use it to debug sketches.

21) Anything that appears between /* and */ is ____________.

22) Which of the following options is an alternative to the Arduino IDE for programming Arduino?

23) Arduino undergoes pre-processing to turn your sketch into a(n) _____ program. Next dependencies
of the sketch are found.

24) If you connect an LED to pin 13, digitalWrite (13, LOW) ______________.

25) What is the numeric value of the char "H"?

 A binary file indexes a collection of object files that the linker can use to fill in gaps and
generate a complete program.

 The sketch, any necessary libraries, and runtime code are compiled at the same time and
linked into a single binary executable image.

 The sketch is loaded when the application is started and linking occurs at that time.

 The sketch, any necessary libraries, and runtime code are uploaded to the board where
they are then compiled.

 None of the above

 The AVR microcontroller is a modified Harvard architecture RISC Controller.

 Programs and modifiable data (variables) share the same memory space.

 Code and modifiable data (variables) are stored in separate memory spaces.

 Both are true: The AVR microcontroller is a modified Harvard architecture RISC Controller.
Programs and modifiable data (variables) share the same memory space.

 Both are true: The AVR microcontroller is a modified Harvard architecture RISC Controller.
Code and modifiable data (variables) are stored in separate memory spaces.

 Program code is stored in the flash memory, SRAM holds transient data such as program
variables, fuses can be reset by the bootloader, and EEPROM will lose data if the AVR is
powered off.

 The Flash and EEPROM both retain their content when the AVR is powered off. SRAM will
lose its content if the AVR is turned off.

 Program code is stored in flash memory, EEPROM can hold data that needs to persist
between power cycles, and SRAM is used to store modifiable data (variables).

 Program code and modifiable data (variables) are stored in flash memory, EEPROM and
SRAM will lose their content if the AVR is powered off.

 None of the above
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 Analog pins convert analog input signals using an ADC (analog-to-digital converter).

 PWM pins can mimic the results of an analog signal.

 Analog pins are a useful interface for sensors that generate analog output.

 MKR, MKR Zero, and the Due have an analog pin that supports true analog.

 All of the above
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Offline beacon_dave over 5 years ago +11

Question 24 depends on whether or not you are 'sinking' or 'sourcing' the LED which has been connected...

Offline tariq.ahmad over 5 years ago +10

There's no one way to do #13 so in hindsight it wasn't the best question. We've made a tweak to the quiz to reflect this and how
people actually code. We thank everyone who took this quiz early and brought…

BigG over 5 years ago +8

Hmmm, not so sure about question 13 as you can create code such that either can apply "Place code in _____ to make an LED
flash 10 times."

Oldest Best Newest

Offline dubbie over 5 years ago in reply to jc2048

+5 Like  1 Reply More

Jon,

 

I too started from this perspective and then realised I needed a newer mind set and actually got this question
correct.

 

Dubbie

Vote Up Vote Down 

Offline jc2048 over 5 years ago in reply to beacon_dave

+6 Like  1 Reply More

I got that one wrong. I'm of an age where it's more natural to take loads like an LED to the rail: that comes of originally
learning logic design with TTL.

 

I suppose, if you were being strict, you should also set the pin to be an output first.

Vote Up Vote Down 

Offline jc2048 over 5 years ago in reply to Jan Cumps

+4 Like  1 Reply More

On a Nano, the schematic looks like this. I think the question might be about the on-board LED.

 

Vote Up Vote Down 

Offline m_bejstrup over 5 years ago in reply to jc2048

+2 Like  1 Reply More

In that schematic the LED would only light up very dim (if at all). The 1K resistor should be more like 150R

Vote Up Vote Down 

Offline du00000001 over 5 years ago in reply to m_bejstrup

+4 Like  1 Reply More

There are a lot of LEDs these days that shine bright with 2 mA  

Vote Up Vote Down 

Offline jc2048 over 5 years ago in reply to m_bejstrup

+3 Like  1 Reply More

It's the LED marked 'L' on the board. It's not all that bright, but it's fine as an indicator on a board. I suppose that
they didn't want to load the output pin too much: this way the output pin can be used for other things too.

 

Vote Up Vote Down 

Offline m_bejstrup over 5 years ago in reply to m_bejstrup

+2 Like  1 Reply More

Point taken.

Maybe I'm just an old man, from a time where diode where leaded and drew 20 mA.

 

In any case, asking what an LED does, when connected to GPIO pin, that are driven low.

Ranges from nothing at all to damage the microcontroller (I'm talking microcontrollers in general here, not just
microchip AVR controllers)

Vote Up Vote Down 

Offline Jan Cumps over 5 years ago in reply to beacon_dave

+3 Like  1 Reply More

beacon_dave  wrote:

 

Question 24 depends on whether or not you are 'sinking' or 'sourcing' the LED which has been connected...

True. The question should show how the LED is wired. If it’s between + and pin, the answer is wrong.

Vote Up Vote Down 

Offline beacon_dave over 5 years ago

+11 Like Reply More

Question 24 depends on whether or not you are 'sinking' or 'sourcing' the LED which has been connected...

Vote Up Vote Down

Offline tariq.ahmad over 5 years ago

+10 Like  1 Reply More

There's no one way to do #13 so in hindsight it wasn't the best question.   We've made a tweak to the quiz to reflect this and how
people actually code.  We thank everyone who took this quiz early and brought this to our attention immediately.   After further
review, we've made an adjustment as both are options are valid.

 

It's like airbornesurfer said,  there's no right way to code and it shouldn't have been an either/or question to begin with.

Vote Up Vote Down 

BigG over 5 years ago in reply to cstanton

+3 Like  1 Reply More

Not sure about a "best practice" in this case.

 

Case 1.

void setup() {

for (int i = 0; i < 10); i++) {insert LED code}

}

 

Case 2.

void loop() {

  static int i = 0;

  if (i < 10) {

    insert LED code

    i++;

  }

}

Vote Up Vote Down 

Offline cstanton over 5 years ago in reply to BigG

+4 Like  1 Reply More

I believe it's considered that the setup would only be for one-time run commands and functions, so typically you
wouldn't want to run code in a loop within it, as it's delaying the setup. Similarly not having a loop but having ten
lines of 'blink' would not be very optimal.

 

Instead you'd set it up, and then have the loop that's running to execute the ten times to blink, as it's looping
anyway. A trade off might be made in a condition statement, though it then depends on your code, however
because it's Arduino it's going to be executing a loop anyway and so it would be somewhat redundant if you put
the code you intended to execute in the setup function.

 

Personally I may not have declared i within the scope of the loop, I may have considered declaring it as a more
global variable and re-used it as necessary.

 

So the 'best answer' may be, use the loop that's already there, rather than introducing an additional one. Similar
principle to games programming.

Vote Up Vote Down 

Offline cstanton over 5 years ago in reply to BigG

+4 Like  1 Reply More

There's the right answer, the wrong answer, and the best practice answer.

Vote Up Vote Down 

Offline phoenixcomm over 5 years ago in reply to du00000001

0 Like  1 Reply More

du00000001 Duh this is the way it should have been done NEVER put executable code in setup!! setup() is akin
to c.h file

what I show below  is that I used a variable 'setflash' and I set it to 0

then in loop() I test 'setflash' to make sure it's still 0

if its still 0 then I call my function flash() and then bump setflash to 1

In this way, no-mater how many time loop() runs for flash will only be called the first time around! and never
again.

 

void setup() {

int setflash = 0;}

 

void loop {

if (setflash == 0) {

       flash();

       setflash =1; }

else { other stuff }}

 

void flash( )

// the code

}

Vote Up Vote Down 

Offline Jan Cumps over 5 years ago in reply to phoenixcomm

+3 Like Reply More

Christina, I think that’s a personal style. Not a common one. (edit: and loop() would have no access to setflash
because it’s in local scope of setup(). )

 

Most people put variables outside the setup and loop, initialise them, and set up initial state in setup,

And then the lifecycle code in the loop.

Vote Up Vote Down

Offline du00000001 over 5 years ago in reply to phoenixcomm

0 Like  1 Reply More

Christina, as Jan already commented: your code won't work because setflash would be local to setup().

 

setup()   basically equals the initialization that's (maybe called as an initialization block) at the beginning of the
"normal" main().

loop()     equates the FOREVER loop in a standard main().

 

I resently gauged a pit specific to the Arduino sketches, erroneously putting some variable
declarations/initializations into the loop() function:

while this is considered reasonable style in standard C programming (putting these into main() ), in sketches the
initialization is repeated every time loop() is executed. Not exactly what I wanted to have  

 

So be advised: loop() is not main() - it's only the endless loop in main().

Vote Up Vote Down 

Offline du00000001 over 5 years ago in reply to BigG

+3 Like  1 Reply More

Placing the flashing code in setup() requires a loop (or a repetition of code).

Contrasting to that, placing the code in loop() requires some code to stop the flashing once 10 cycles have passed.

So flashing in setup() might be somewhat easier  

Vote Up Vote Down 

BigG over 5 years ago

+8 Like  1 Reply More

Hmmm, not so sure about question 13 as you can create code such that either can apply "Place code in _____ to make an LED
flash 10 times."

Vote Up Vote Down 

Offline tariq.ahmad over 5 years ago in reply to gecoz

+4 Like  1 Reply More

You are correct.   This has been corrected.  

Vote Up Vote Down 

Offline red913 over 5 years ago in reply to phoenixcomm

+2 Like  1 Reply More

Its actually “typo”

Vote Up Vote Down 

Offline phoenixcomm over 5 years ago in reply to gecoz

+2 Like  1 Reply More

gecoz  Can you say typeo

Vote Up Vote Down 

Offline gecoz over 5 years ago

+8 Like  1 Reply More

I think question 21 contains a typo.

 

21) Anything that appears between */ and */ is ____________.
 

should be:

 

21) Anything that appears between /* and */ is ____________.
Vote Up Vote Down 

Offline zstibi over 5 years ago in reply to jc2048

+5 Like Reply More

Count in binary with your fingers.  It should be enough.

Vote Up Vote Down

Offline jc2048 over 5 years ago in reply to dougw

+7 Like Reply More

I did it that way, knowing 'A' was 0x41. Works fine up to 'J', then I run out of fingers to do the counting with.

Vote Up Vote Down

BigG over 5 years ago in reply to dougw

+6 Like Reply More

I start with 42: The answer to life, the universe and everything (or *) and everything then seems to fall into place 

Vote Up Vote Down

Offline abrain over 5 years ago in reply to dougw

+3 Like  1 Reply More

How many thought of the answer to Question 25 in Hex, I wonder?

 

Good quiz though, I love Arduinos!

 

A

Vote Up Vote Down 

Offline dougw over 5 years ago

+8 Like Reply More

I probably should have done better on this one.

How many of you know ASCII well enough not to look up the "H" and how many could calculate it from knowing "A"?

Vote Up Vote Down

Offline ashutosh_pandey over 5 years ago in reply to tariq.ahmad

+8 Like Reply More

The certification test had 8 different sections. There were 36 questions that had to be done in 75 minutes. There
were a lot of questions that had multiple sub-parts with drop down options though, so it was more like answering
55-60 questions.

 

There was everything from reading resistors, to code completion (through drop down options), interpreting code,
analysing circuit diagrams (the graphic breadboard kinda diagrams, not circuit diagrams proper), questions on
current and resistance etc.

 

They don't actually tell you which questions you got wrong, they just give a section wise breakdown. And
unfortunately, the supposedly harder 'Educator' and 'Professional' certifications aren't live yet, only the
fundamentals one is available.

 

Still, it was an interesting test, and to their credit it wasn't really about theoretical knowledge. You can't pass the
exam if you haven't used Arduino quite a bit.

Vote Up Vote Down

Offline dubbie over 5 years ago in reply to tariq.ahmad

+4 Like Reply More

Oh no! That sounds like some homework might be required.

 

Dubbie

Vote Up Vote Down

Offline tariq.ahmad over 5 years ago in reply to ashutosh_pandey

+6 Like Reply More

Yep.  That was one of the primary sources listed under resources.   Really great read and highly recommended.

 

That's great to hear!  Also, would be interested to know what types of questions were on the official certification test.  
This is part 1 but the plan is to have 2-3 more in this series and cover ground not covered in the first one.

Vote Up Vote Down

Offline ashutosh_pandey over 5 years ago

+8 Like  1 Reply More

Out of curiosity, did you use J.M. Hughes "Arduino: A technical reference" as a reference to frame questions for the quiz? I was
just reading through this book today and couldn't help but notice that quite a few questions seem to be from the first few chapters!

 

Anyway, great quiz! I took Arduino's official certification this weekend and got 81/100. It was not nearly this challenging  would
love to see more of these on here!

Vote Up Vote Down 

Offline airbornesurfer over 5 years ago

+7 Like Reply More

Great quiz, but I feel like 13 could use a little clarification because it's not really an "either/or" answer. I can make an LED flash 10
(and only 10) times in either section of the sketch especially because I prefer to use Loop for operational code like that.

Vote Up Vote Down

Offline gadget.iom over 2 years ago in reply to jw0752

0 Like Reply More

Same here! 

Vote Up Vote Down

Offline jw0752 over 5 years ago

+6 Like Reply More

i did better than I expected on my first try and then I took forever to get the ones I got wrong guessed out correctly. Sigh!

Vote Up Vote Down

Offline ami301618 over 5 years ago

+6 Like Reply More

Questions are good to test the basic understanding of the participant working on Arduino platform.

Vote Up Vote Down

Offline fmilburn over 5 years ago

+5 Like Reply More

I saw where Arduino is going to have a debugger for some of the ARM chips.

Vote Up Vote Down

Offline jc2048 over 5 years ago

Hurrah! I'm an Arduino expert! [After 5 goes - had to do a lot of guessing, particularly for which boards had which chips and all
that.]

Offline phoenixcomm over 5 years ago in reply to baldengineer

baldengineer  hey I love it. Somebody as meanie as me!

13 as it was written should be loop() as setup() should only be used for defines etc.

Offline phoenixcomm over 5 years ago in reply to tariq.ahmad

tariq.ahmad really for a programer there should only be one answer and that would be void loop(); as you should
never put executable code in void setup() which should only be used for pin assignments or modes, and for
storing global variables.

Offline tariq.ahmad over 5 years ago in reply to baldengineer

Initially responded but thought more about it.  Feel free to reach out to me directly and if adjustments need to be made
we will be proactive.

Offline baldengineer over 5 years ago

I appreciate the effort that went into the quiz, but several of the questions are poorly written.

 

#3 has two correct answers.

#7 is worded strange, though it was obvious what the answer was supposed to be

#12 is a strange addition. how many people are using light bulbs with their Arduino?

#13 is vague (but I guess was meant to be a trick question.) Why not mention a for() loop or show the loop code and then ask the
question?

#17 says PWM "mimic analog signals", whatever that means, despite #9 pointing out that AVR boards do not do analog. PWM is
NOT an analog signal.

#24 is ambiguous. Because it states that an external LED is connected,  It depends on how LED is connected. If it connects to
+5V, resistor and then the PIN, the external LED would turn on...

 

Sorry to be harsh, but this quiz really needed some tuning.

Offline balearicdynamics over 5 years ago

Nice quiz, I was not aware that Arduino is a modified RISC architecture.

 

Enrico

Offline gpolder over 5 years ago

I did a lot of Arduino projects, without knowing which processor actually is used.
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Offline dubbie over 5 years ago in reply to gpolder

Gerrit,

 

Me too!. I remember this chip. The problem I had was only one UV eraser and only one programmer that they wouldn't let
me take away - I did tend to not return things.

 

Dubbie

Which is a big difference from when I started with microcontrollers, like the Intel 8749, for which features as the architecture, clock
speed, eprom and ram size were very important to know when writing code (in assembly).

 

Offline timarduino over 5 years ago

Great test! I had to really think about some of the questions.

Offline cloudchrono over 5 years ago

Great quiz, five stars!

Offline clem57 over 5 years ago in reply to methuselah

But it is needed to understand how it works!

Offline methuselah over 5 years ago

The Arduino platform is meant to largely abstract the AVR details from the user, so it's a bit odd that much of this quiz was focused
on architecture-level details of the microcontroller.

Offline poonam over 5 years ago

this is very helpful for everyone.

Offline leninmorejon over 5 years ago

very interesting the quiz to test knowledge about arduino, thank you very much Element14 TEAM.

Offline giangy_one over 5 years ago

Interesting challenge. Questions varies from general Arduino characteristics to deeper microcontrollers ones.
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