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PROGRAMMING WITH SCRATCH

o

When programming with Scratch we will use two code blocks. We will use this code block

for Start from “Events” menu and this - = code block for Stop for “Control Menu”

Display on Screen

oy ] for © cecs

We use two code blocks for display on screen. These codes are or inside

say [ for € secs
of “Looks” menu. We determine the length of time that with this code block should

stay on the screen.

In the example below, We print for 9 seconds "Hello World!".

Hello World! it f sensing
I Pen I Operators
I Data I More Blocks

savforasef_f.
say [CEIE

think

Variables

We will use a single variable type when programming with Scratch. Variable types like the other
programming languages are not available on Scratch. To create a variable, go to the Make Variable
menu from the Data menu and create a variable by specifying the name of our variable. We use this

set value to [EH

code block to assign a variable value.



Example: Make a variable named “Value”. Create the program that assigns the number 45 to the
variable and displays it on the screen.

e

W= W EESSST
lSound I Sensing
IPen IOperators

T [vocoocs | @

set value to m

Make a Variable

say wvalue for €) secs
ol alue )

stop all

Make a List

&

9,

0

Example: Create a program that gives the sum of 25 to 45 and displays the sum on the screen.

I Sound I Sensing
I Pen
I Data lMore Blocks when
set n1 to FH
o+0

set n2 to m

set total to ml1 + n2

say total formsecs

e
e
®

pick random o to m

In this program, we created the sum of n1 and n2 variables using the "Operators" menu code block.

Example: Find the avarage of 98 and 27.

| Do e WSESTTE

ISound ISensing

Bren

lData IMore Blocks

o0 =

to

® avarage to o1 + n2 /O

avarage for m secs

pick random Gto

:



Example: Find the avarege of numbers 18, 36, 45.

I Sound

I Pen

Make

set n3

Example: Create a program that c

j sou
I Pen

Value assignment to variable

ask JRp—

We can use

Make a Variable

I Sensing
l Operators

a Variable

to F
to E
L2 45|

to ni + n2 + n3

X =)

power

power for m secs

toﬂ

alculates square and cube of six.

iSuund iSensing
IPen lOperaTors

Make a Variable

set n2  to [
na j Sensing
I Operators

when

set ni

3 6|

to *

set power nl nli * ni

say power formse(_s

from output

and code blocks with variable from Sensing menu

for value assignment to variable from outside. In the following example, the n1 variable is assigned a

value of 45.



. LUUKRS I wonuw
J souna J sensing

re oo

Make a Variable

[\454 9]

X: 240 Yy 73

4

Example: Write a program that gives the sum of two numbers entered from the outside.

I Looks l Control
I Sound I Sensing
fren [ overators

Make a Variable

’ ° set nl to answer
= ask R —
r @ set n2 to answer

k4 @ set total to mnl + n2

o it © s
change total by €9
.
Lo o
hide variable total
X222 V. 153 4

Example: Find avarege of three numbers entered from the outside.

e Wy

I Pen I Operators

lMore Blocks
° ‘ Make a Variable

Sy me=d e —
o - O

» O
=~ @ EL 3 Enter 3nd value : JERE AR

CX =) Q

set n3 to answer
set avarege tom

+ +
L I'Vo set avarege to nl n2 n3

say avarege for@ secs

show wvariable avarege

hide variable avarege
xel y:8s [«

19




Example: Create a program that computes the area and perimeter of the square from which the edge

value are assigned from outside.

&'b,

N W,

Perimeter [0

i Sound i Sensing
foen
Joaa [ ore Biocks
o+0

ask —

to answer

to @* m

set nl
set Perimeter
set Area to =l * nl
pick randomoto
for@sets

say join Area ioin. Perimeter

A l Sl

Example: Create a program that computes the perimeter and area of the rectangle from which the

edge values are assigned from outside.

Jj Sound J] Sensing
IPen IOperators

I | viore Blocks
Make a Variable

» D

e perimeter )

» &

» &

r®

set Perimeter tnﬂ
change Perimeter by €9

P0Y Enter long edge value : LR

EE 3 Enter short edge value : IEREREE S

set n2 to answer

set Perimeter to € * a1l + n2

set Area to nl * n2

for ©) secs

say join Area join ]l Perimeter

Example: Create a program that computes the perimeter and area of the circle from which the

radius values are assigned from outside.

ISound ISensing
I Pen IOperators

Make a Variable when

diicked
to EXT]
ask and wait

to answer

to € *

set pi

set radius
set Perimeter pi * radius

set Area to pi * radius * radius

for @ secs

join [ll Perimeter

set Perimeter say join Area

o

change Perimeter by €9




Example: Create a program that computes the desired mode of an assigned value from outside.

J ore iocks

g j Make a Variable T e

. L Answer ] set 1
0@ v ° ask m and wait

,° set m to answer

set Answer to [ set Answer to mn mod m

change Answer by o

say  Answer for 0 secs

show variable Answer

hide variable Answer

Example: The code block that finds the character length of the word

J Looks J control
I Sensing
Write a werd that
you want to learn

IMure Blocks

its number of
character:

FE Y Write a word that you want to learn its number of character: ELY ST

set word to length of answer

say (word for €ID secs

[ guray 0]

Conditional Expressions

You can find Conditional Expressions at Control menu. And you can use

or code blocks.



Example: Create a program that displays on the screen that odd or even numbers according to the

value entered from the outside.

I Sound I Sensing

I Pen I Operators

I Data I More Blocks
‘Odd number!

wait o secs

10/
=

number to answer

number mod &

set result to
if result =m then

B Odd number! BT 2 B
say for € secs

Example: Create a program that displays the physical state of the water on the screen according to
the temperature value entered from the outside.

X240 W 117

ISound ISensing
fren
I Data I More Blocks
o+@®

@-0)

D

D

(N>

a4

<_

ask and wait

set nl to answer

if nl < E then
say m for ) secs
else

if E< i and n1 < then

"say for @ secs

else

say [FTEN for 6 secs

Example: Create a program that displays on the screen that it can or can not have a driving license

according to the age entered from outside.

you can not have

driving licence

n1 I ‘0

NEW,

.OUUIIU .OGIIbIIIg
I Pen IOperators
I Data I More Blocks

repeat m
=

E2 8 How old are you? JELT VST S

set nl to answer

if nl < Bg

£= 1N vou can not have driving licence B0 9 Secs

then

say FERTITER for ©) secs




Example: Create a program that displays the two numbers entered from outside that are bigger,
smaller, or equal.

lbUL.I['Iu leI'ISII'Ig
I Pen IOperalurs
i Data More Blocks
““"L?Efm is 1 I a<k ETEFETAMS and wait
igger.
EC Y Enter 2nd value: [ERCRCETS
@ () repeat §I)
|14
EEE) (S >
85 s/ E
B mber oo is bigger [
i nl > n2 _then
E B umber one is bigger. [z J
T {E B . mber one is equalto rumber oo AR T
: . 4.
yrites New sprite: - /& B stop all
PR W]

Example: Write a program that finds the average of three exams grades and displays on the screen
"if the average is less than 50" "failed", if it is not "passed"

l Events

| Control
I Sensing [
l Operators

l More Blocks

ask and wait

set w3 to answer

set average to wli + w2 + w3 /9

if [E > average _then
say [ for €1 secs
elce
say [ZEE%] for €D secs

X: 207 y: 109 |4

New sprite: & / &




Example: Create a program that displays an assigned number from outside as positive, negative, or

zero on the screen.

Loops:

I Sound ISensing
I Fen IOperators
Neumber is | pata i PECEEEE
negative
Make a Variable
= €D
ol -2

show variable nZ2

Make a List
X240 ¥ o123 4

ask and wait

set nl te answer

if nl >ﬂ then

say for & secs

n1 < [  then

EETN Neumber is negative 5T 9 sars

EEUN Mumber is equal zero RET 9 sars

A

stop all

o
£ _t
You can use or code blocks on Control menu.

Example: Increase the numbers one by one starting from 1 and display on the screen up to 50.

T . |
i Data I Maore Blocks

pick random n to m

e I SLoLClS

when
sat |

to

repeat until

S 50|

say | i Fnr'm:;er_'.

b
change |

by €

10



Example: Create a program that finds the sum of numbers 1 through 10.
IPen
IData

IOperators
I Mare Blocks

repeat lm
=

%

0

tnﬂ

repeat until

sat i
i >
= +0

by €9

sat s to

3
change i

say | = for 9 sers

Example: Create a program that finds the sum of even natural numbers for a value to be entered

from the outside

gt g vrsiawns

Make a Variable

=0
=0
. -

] ) e

change i by G

show variable i

hide variable i

IIH‘

k237 ¥ 103 o Maka alict

when
EE | Enter a even number: fELLETED

sat n

repeat untal i >'n

to = + 1

by €

set s
3
change i

=ay | = for Eser_f»

=top all

Example: Create a program that finds the sum of odd natural numbers for a value to be entered from

the outside
gren J Uperarors
IS e o
Make a Variable

[n 17 ][s- a1 ]

—— ) —

19 )

,—

when
£ Enter a odd number: RELGIRTET
set n

tn

repeat until i =

set |

to

by &)

set s
3
change i

say | = Fanser_f.

11



Example: Create a program that finds the factorials of number's for a value to be entered from the

outside
m il'u'I;re Blocks
Make a Variable
Qs =0
) T
LEm) ) K 9
=
change i hvﬂ

show variable i

hide wariable i

K88 ¥ 8 1 pakealist

to
to

Enter a value: JELTRTET S

sat |
set f

ask

by €9

3
change i

say fnrasef_f.

stop all

Example: Create a program that computes the average of the N piece numbers that are assigned

from the outside.

gren [ LRSS
I Data I More Blocks

>

X240 Y. 180 A

5 New sorite: '@ / & a

=14 How many numbers would you want to find arithmetic mean?m

set n

repeat n
ask and wait
s

set i to answer
3

te s + 1

=3

sat =

set Answer to s f n

say | Answer Fur@ser_'.

Example: Create a program that displays the numbers on the screen between two numbers that are

assigned from the outside.

IF'en

I Data

IOperators
I Mare Blocks

o

set

ask

tn

Enter 1st value: BETT VT S

", 2

0\

if

X: 240 ¥ 180 |4

MNew sprite: '@ / ﬁ =

set nl

sat n2

repeat

if

»

set nl

say

to answer

EE 9 Enter 2nd value: ELLRTED

to  answer

nl

nl =

to

nl

12



EXAMPLES

Q1: We want to pour half of the water in a cylinder. How many degrees of angle should the
cylinder make with the floor? You determine the radius and height of the cylinder.

V., = 27zrh, r=radius, h=height *for calculate the angle use the arctan function)

lLUUI‘U:i ll_aUHlIUI

ISound ISensing
h I Pen I COperators
[ patazsiocks J Robots

angle [Sasbrs

S Ctermine radins R

set fid to answer

ask EECEITLEFTN and wait

set to answer

L

9

)

o

point in direction @

set EXPTNd to EXERd of @/ h
point towards i

_ ERVA for pour half of water J7a 2 Jele
say [ angle for @ secs

go to x: €D v: €D
CEV it must be tilted  W7slg e‘ Secs

X:-240Y: 19 4

New sprite: Q / é (o' Bl olide € secs to x: y: D

Q2: If you open a 1 euro account in a generous bank that given the customers 100% interest
rate on January 1, how much money do you have in 31 December?

PS1: Calculate based on compound interest.

. r . : . .
PS2: Compound interest formula: A(l+—)" A: Capital, r : Interest rate, n: Calculation period
n

[ Looks [l contral
n ISuund ISensing
result [ELEc) I Pen I Operators
M :
IData&BIocks IRobots when clicked
delet i x ~
move €I steps == m 2

set I to

set [N to

setnto m

set M to

=14 Calculation period JElRIET

repeat until ¥ > answer

point in direction ERR
point towards [
set [ to result * €+ €/ answer

go to x: A -10) ’change by €
ao to
X193 ¥y 127 A
New sprite: & / ESa Rl olide @ secs to x: €D v: @D

repeat until i >

add | letter (i of result to 3
h
change I by €

change x by €D

13



Q3: Create the program that calculates 77 according to the sum rule given below.

PS: Ifyou give the maximum value of n, the result will be closer to 7T

o

k=0
- . e — W
P ILooks IControI
1 _ I Sound I Sensing when clicked
: I Pen ] operators set [3d to B
s ]| patagBiocks ] Robots set EMaEd to @
+ I
SO | o a— B
turn egrees
Py 3 _ turn ) B degrees delete €W of Ik
* C— i RN an wai
" _ point in direction €Il repeat until  k =
12 _ point towards [ set R to a -
O I
g |

=

set[ M dtc @'k + @
*

length: 20 gotox: @v: @

- set B to sum + @ = a |,
LLR<) mouse-pointer ¥ |
X:-240¥: 180 4

*
i change by €
(TR - A= o Qi clide @ secs to x @ v: @ .

[+

repeat until  j >
change x by €

add ' letter ' j of sum to

»
| change by €

X
Q4: By using Maclaurin series create a program that calculates € the according to desired
value of x.

x

e

14



€@ of B
EEY determine value of x RERTRVETS
set BRdto ans

=28 nominater ¥ ids]

IF'en IOperators

Data&Blocks J Robots
Make a Variable

o corominter
1)

t EVuld to
il donominater ¥ i)

)
=/
B e = @ th B R
- ~
(1]

Qg5
=@
- I
10 =X sum EEd How many terms do you want? REl V=L
11
ﬂ° repeat until . n > answer
12 .
+ length: 25 - set [Erad to nominater *x
set i to B .

t RROUIGTENNA to  donominater * ' n

\
change by €)
*

t EMadto sum + nominater /' donominater

Mew sprite: ‘9 / ﬁ "o’ Ml show variable
hide variable
repeat until
rij of sum toBEd
fi:harlge m byo

Make a List
@

iLUUKs iCUntrul
@ ISound ISensing
add to B

Q5: Create a program that calculates the desired value according to the Maclaurin series of
cosine function.

cos X —1— —+ — —+ ...+

iLooks iControI when I start as a clone
f soun [ sensing S Cotermine the radyan value [ RuEE
I Pen I Operators set fd to answer

Data&Blocks [ Robots set BT to

Make a Variable s nominator ¥ R

s = donominator ¥ i)
(=4 donominator

'@ £

(=4 nominator

set By to
= How many terms do you want? BElsRUE] S
set i to

repeat until ' n > answer

..if n mod @ = then
..set donominator RO ITalely TTaTee] |
’setmto & = sign
b

set [Nl ad to  nominater ¥ x

’
(]
.
l"l

<t EYaRd to [
RO 2o ETuMd by ©
ew sprite: 9 / H’ o'l show variable I

, " set (MM tc sum + sign *  nominator / denominater
hide variable S !

else

set FELUILGTE g to  donominator = ' n
{2
Make a List set [ELMECad tc  nominater ¥ x

Make a Block

*
| change EN by ©

15



Q6: Create a program that calculates the desired value according to the Maclaurin series of
sine function.

- X X X X
SIN X —= X — —+ — —+.
31 51 71 cn—1!
monan EVENS
o | |
] ILooks ICuntrUI

ISound ISensing
IF‘en IOperators

DatagBlocks [ GUIES

Make a Variable

- O

.
(=
= = R T - = - B A |

', V. v o ask and wait
setm to answer
Lo BE¥ how many terms do you wani R
1: ¥ repeatuntil. 'n > answer
12 =l sign set to donominator* n

o

= sum i 'n mod® =F then

" ° sctffiMto sign  * &)
15 PR :

+  length: 18 tt E Sét to nominator *' x
set i to .
Xo-240Y 117 A settu sum + sign ¥ ' nominator/ donominator
= * Nz 1"
New sprite: 9 /aB change Jiid by @
show variable
hide variable i

-

rapaatuntil j > B

add letter j of sum to FTIEIM
_changem by €

Make a List

16



