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DISTRIBUTING BIRTHDAY SWEETS

Chapter: Sequencing with Block Coding
Problem Statement:

Consider there is a birthday of one of the students in your class today, named Arun.
As a normal birthday ritual, he is planning to distribute the birthday sweets amongst
the students. Can you draw a flowchart of the activities that he performs while
distributing the birthday sweets within the class?

Learning Outcomes:
At the end of this exercise, you will learn:

e Learn the concept of sequencing and how sequencing is applied in the
activities that we perform on a daily basis.

Solution:

It is Arun’s birthday today. The entire class wishes birthday to Arun. Later, Arun takes
out the sweets from his bag and starts distributing it to the students of the class.
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Take a look at flowchart in Fig 1.0 understand how Arun uses concept of iteration while
distributing birthday sweets with the class.

Start

l

Take one chocolate
out of the bag

l

Give chocolate to
the student

Yes l

Are there any more
1 students left in the
class who did
not get
chocolates?

an

Stop

—_—

Fig 1.0 Distributing Birthday Sweets

If you notice, there is a pattern which Arun follows while distributing sweets. He takes
the chocolates out from his bag, gives one chocolate to a student, moves to the next
student and repeats the same steps again till the sweets are distributed within all the
students.

This is an example of an iterative process. Repetition of a set of steps with a defined end
— in this case the repetition ended when all the students in the class were given
chocolates.
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ARRANGING THE BOOKS

Chapter: Fun with Functions

Problem Statement: Suppose you have a lot of books with you. However, all these
books are mixed up. Draw a flowchart to explain the activities that you need to
perform in order to sort these mixed up books from shortest to tallest.

Learning Outcomes:
At the end of this exercise, you will learn:

e Learn the concept of sorting how sorting is applied in the activities that we
perform of daily basis.

Solution:
In this activity, you will learn about the concept of “Sorting” in programming.

For the given problem statement, if you want to arrange these books, you can do it in
many ways.

1. You can arrange them from tallest height to smallest.
2. You can arrange them alphabetically.
3. You can arrange them by the frequency in which you use them.

The ways of arranging that we just listed down, is called as “Sorting” in programming.
In Sorting, we take a jumbled set of objects and arrange them in some kind of order.
For Sorting, we need to know how to compare two items. So, we will ask questions like:

Which book is taller/shorter?
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Let us understand sorting of books from shortest to tallest with help of flowchartin Fig
2.0.

Start

i

N Pick up a book from

the bundle
Is this
tﬁ‘;ﬁﬁﬁ:-'::ﬁrr NO Place it after smaller
Tt —» books in the sorted
the sorted L
bundle?
Yes
Place it before other Are there any more No | \
pbooks in the sorted —— > books left in the unsorted —»{ Stop
bundle bundle? J
\ Yes

Fig 2.0 Arranging Books

There are many clever sorting algorithms that computers use. They help you sort
different kinds of items very quickly.

Sorting is helpful because:

1. Sorting a collection helps you answer questions like “which is the
tallest/smallest/fastest item in this collection?”

Arranging things in order can make other algorithms work better.
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ALGORITHM FOR A PERFECT SQUARE

Chapter: Understanding Arrays and Collections

Problem Statement: You have learnt the concept of perfect square in mathematics.
Similar to how you find out if a number is a perfect square in mathematics, can you
write an algorithm to find out if the given number is a perfect square that can be
applied in programming?

Learning Outcomes:
At the end of this exercise, you will learn:

e Learn to write an algorithm for finding a perfect square.
e Learn how to use this algorithm as a reference to write algorithms for other
mathematical concepts that they have learnt so far.

Solution:

In this activity, we will learn to write an algorithm for finding if a number is a perfect
square.

To start with let us take a look at following questions:

e How quickly can you determine whether a number is a perfect square?

e And, if a number is a perfect square, how can you find out its square root?

e Can you write the steps for finding the same for any given large number?

e Let us try with a few examples and identify the repeatable steps in the process.

Example 1: Is 36 a perfect square?
We can use the below algorithm to solve this problem:
In the below algorithm, “n” is the input number (36 in this case)

Outputis true if the numberis a perfect square, and false if it is not a perfect square.
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begin

for num :=1, num <= n, increase num
by 1:

if n is divisible by num, and n / num
== num, then

return true
done

return false

Can you think of ways to improve the
algorithm?

Have a look at below optimized algorithm.

Say numberis n
Start a loop from 1 ton/2
During iteration, for every integer 9’, calculate x = i*i
Now with this X’ there are 3 possibilities:
a. Ifx ==n then n is a perfect square, return true.
b. If x > n then x has crossed the n, is not perfect
square. Return false
c. Ifabove step a or b are not true, then continue.

-hooto[—-

As you must have noticed, the number of times we multiply, and compare is reduced
significantly in the above algorithm. This is how we can use optimized algorithm to find
the square of numbers.
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SORTING THE LIST

Chapter: Hello World with Code

Problem Statement: You have learnt the concept of sorting. There are different
techniques using which you can perform sorting. Consider the Array = {3, 2, 11, 7}.
Can you write an algorithm to sort this array in ascending order using selection sort
technique?

Learning Outcomes:
At the end of this exercise, you will learn:

e Learn how to write algorithm for selection sort.
e Learn how different sorting techniques affects how the code runs.

Solution:

We will learn the concept of Selection Sort in this activity.

Suppose we have a list of unsorted numbers. Over here we want to sort the list in a way

that smallest number is on top of the list and largest number is at the bottom.

We start with finding the smallest number from the list. Once we find this number, we
want to putit at the top of the list. However, if you put this number on the top of the
list, where should the number who currently is on the top of the list be shifted to? You

do not have any additional space here.

Hence, once you spot the smallest number from the list, you swap it with the number

which was present at the top position in the unsorted list.

Now, the first row from our list is sorted. We will sort the second row now. We will repeat
the similar technique here. We will find the smallest number from the remaining

unsorted list and swap it with the number in second row.
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We will repeat this process till we reach the last row from the list. When you are done
with the last element from the list you can look back and check that all the numbers
from the list are now sorted and our list is now ordered in ascending order.

This method of sorting in programming is called as “Selection Sort”.

The algorithm for Selection Sort is as stated below:

Step 1: Set MIN to location O

Step 2: Search the minimum element in
the list

Step 3: Swap with value at location MIN

Step 4: Increment MIN to point to next
element

Step 5: Repeat until list is sorted

Let us now sort the below array in ascending order using selection sort algorithm:

Array=1{3,2,11, 7}

Step 1: Fori=0

Unsorted Sub-Array

3| 2 |11]| 7

We start here, find the minimum element and swap it
with the 1** element of the array
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Step 2: Fori=1

Sorted Unsorted
Sub-Array Sub-Array

2 | 3 |11 7

We start here, find the minimum element and swap it
with the 2™ element of the array

Step 3: Fori =2

Sorted Unsorted
Sub-Array Sub-Array

2 | 3 |11 7

We start here, find the minimum element and swap it
with the 3™ element of the array

Step 4: Fori=3

The loop gets terminated as “I” becomes 2.
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The final state of array after loop is terminated looks like below:
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VARIABLE INITIALIZATION IN PROGRAMMING

Chapter: Variables in Real Life

Problem Statement: You have learnt about variables in programming and its usage.
However, in order to use the variables, it is important to initialize them first. Create a
project in Minecraft to demonstrate variable initialization in programming.

Learning Outcomes:
At the end of this exercise, you will learn:

e Learn to create variables that represent different types of data and manipulate
their values.

e Learn how to create clearly named variables that represent different data types
and perform operations on their values.

Solution: Create a new a project in Minecraft.

= Microsoft

Variables

Step 1: Open Minecraft Editor, click on the “Variables” link from the toolbox
and the click on “Make a Variable”

11 | Page



Variable Initialization In
Programming

S® Microsoft

New variable name:

Step 2: Write “a” in the “New Variable Name” text box that appears on screen
and click on green “Ok” button on the bottom of the page.

# Home & Share S , & Microsoft

Variables

Make a Variable...

wt av @

change a = n-,.

Step 3: Now a variable is created. This variable does not hold any value yet. So
next step is to assign a value to this variable, i.e initializing the variable. To do

this, click on “Variables” link again in the Toolbox and then drag and drop “set
a to” block in the play area
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on start

I Step 4: In the “set” block, assign a value to variable “a” as shown in the image. I

# Home o Share e o 2 Microsoft

I Step 5: Drag and drop set block into “On start” block I

We have now completed this exercise and learnt how can create and initialize variables
in programming
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DRAWING A RECTANGLE USING MINECRAFT

This activity will help you understand about sequencing with the help of Minecraft.

What would be the steps to draw a rectangle of length 5 cm and height 3 cm on your
screen?

First, draw a line 5 cm in length

Then turn the cursor right by 90 degrees
Then draw a second line 3 cm in length
Then turn right by 90 degrees

Then draw a third line S cm in length
Then turn right by 90 degrees

Then draw a fourth line 3 cm indength

Chapter: Sequencing with Block Coding

Problem Statement: Suppose that you are sitting in.a mathematical class and the
teacher asks you to draw a rectangle. You know how to draw in using pen and paper.
Can you think how you can draw a rectangle of length 5 cm and height 3 cm on screen?

Learning Outcomes:
At the end of this exercise, you will learn:

e Learn how the sequence of the code affects how the code runs.
e Learn how to write algorithm for drawing various geometrical shapes using
sequencing.

Solution: Let us now see how we can make a rectangle in Minecraft using the above
steps. You should try this exercise on Minecraft using the MakeCode editor for Minecraft
which can be found here https: //minecraft. makecode.com/

First, create a new project as shown below.
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My Projects view )

0

New Project

Create a Project @ © ©

Give your project a name.

Make Rectangle|

" Microsoft

Creating New
Project

You can create a new
project by clicking on
green box labeled as
‘New Project’. A
dialog box will
appear prompting
you to give a project
name.

Giving Your Project
A Name

You need to type
down a name in the
text and click on
‘Create’ button

44 Home & Share 0
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Minecraft Code
Editor

Once you create
your project, you
should see the
editor like this.
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Now follow the following steps

Step 1 Search... : Agent

From the Agent section, * Basic bt Sl 1o piaver
select the “place on e

move” block as shown sgent move forvard = by @)
below. Set the value to s o [ o

True and add it to the

agent position

Start block.

agent orientation

i e oo o = o - o facing Mest (negative X) +

agent detect block v forward w

on start

agent place on move w true =

Step 2

From the Agent section,
on start select the “move forward”
block, add it to the Start
agent place on move w true = block and set the value to
S as shown.

agent move forward - by °
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on start

Step 3 agent place on move w true -

From the Agent section,
select the “turn” block,

add it to the Start block
and set the value to right agent turn righ

agent move forward - by °

on start

From the Agent section,
agent move forward - by ° select the “move forward”
block, add it to the Start
agent turn right < block and set the value to 3
as shown

agent move forward = by o r
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Step 5
=T ot From the Agent section,
select the “turn” block,
agent place on move w true - add it to the Start block
and set the value to right
agent move forward w by ° as shown

agent turn right =

agent move forward - by °

agent turn right -

on start
agent place on move W true -
Step 6 agent move forward - by °
You need to repeat Step
2. Placing a block which agent turn right «
moves the agent forward

by ) agent forward ¥ by o

agent right =«

agent forward * by °
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on start

agent place on move ¥

agent

agent

agent

agent

agent

agent

turn

move

turn

turn

forward * by o

right =

forward * by o

right -

forward + by °

right =

true =

Step 8

You need to repeat Step 4 placing a
block which moves the agents
forward by 3

!! AMircrracnft

Step 7

You need to repeat Step 3 placing a
block which turns the agent to
right

on start
agent place on move ¥ true -
agent move forward v by °
agent turn
agent move
agent turn

agent move

agent turn

agent move

If you complete the steps above, you should be able to create a rectangle.
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BETTER WAY TO CREATE A SQUARE

With an example, let us now understand sequencing with loops and conditionals.
Chapter: Sequencing with Block Coding

Problem Statement: Suppose you are told to draw a square of side Scm. You can either
do it using pen and paper or you can draw it on screen using algorithm for programming.
Now that you have learnt the concept of sequencing with loops and conditionals, can
you think of steps to draw a square of side 5 cm on your screen?

Learning Outcomes:
At the end of this exercise, you will learn:

e Learn to use loops and conditionals to allow the program to perform repeated
tasks.

e Learn the importance of using “do while” with conditional loops.
e Learn to use conditional loops to complete challenges.

Solution: Do you notice a pattern getting repeated in the steps? Let us see how we can
use a loop to reduce the steps by using the Minecraft platform.

First, create a new project called “Make Square”. Once you create your project, you
should see the editor below

4} Home o Share

on chat cosmand @

e |
1~

& oo |
<> POSITIONS
EE=N

[ Editor Screen ]
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on start

agent place on move ¥

Step 1: From the Agent section, select the “place
on move” block as shown below. Set the value
to True and add it to the start block.

on start

agent place on move ¥

Step 2: From the loops section, select the repeat block
and add it to the Start block as shown below.
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Step 3: From the Agent section, select the “move
forward” block, add it to the repeat block and set the
value to 5 as shown below.

Step 4: From the agent section, select the “turn”
block, add it to the repeat block and set the value to
right as shown
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on start

amt teleport to player I

agent set block or i1tem

agent sel sctive slot °

agent place on move w true -

repest ° times
do
agent sove forward = by °

asgent turn right =

Step 5: Add agent teleport, agent set active, and agent
set block or item commands before agent place on
move block as shown in the image and click on “Play”
button to see the final output

| Final output for activity better way to create a square
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FUN ACTIVITY: CHASE THE APPLE

Chapter: Sequencing with block coding

Problem Statement: In this activity, we will create a game with 2 sprites, a Player sprite
and an Apple sprite. The objective of this game is to chase and catch the wandering
apple and collect as many points as possible before the time runs out. Every time the
apple is caught, points are added, and the timer is restored.

Solution: First, create a new project in Minecraft as shown below.

Creating New
Project

Click on the New
Project’ button to
create a new project.

D This site uses cookies for analytics, personalized content and ads. By continuing to browse this site, you agree to this use.

My Projects

View All
||||||||!!!!‘!!!!!!!!||||||||

Create a Project @@ @

Give your project a name

Catch the apple

> Code options

Name the project as Catch the apple.
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B E ascint v R [ | | Once the project is
: created, you should

T E see the editor.

@ Controller

S

® hus

£ Sce

:

m =5 aQ

1]

Microsoft
e |-

Now follow the steps mentioned below to create the game.

A Home < Share i k . JavaScript

Sprites
set background image to .
Controller
Game
Music
Scene
Variables
Math

T

Stepl: Open the Scene toolbox drawer and drag the “set background image”
block into the “on start” block on your workspace.

o
o

Kﬁ]IIIIHOBbOOﬁA
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m JavaScript v

BEMEQE™D e 8§\

Sprites
set background image to .
Controller
Game
Music
Scene

Info

Variables

Math

I v Advanced

Step 2: In the “set background image” block, click on the gray square to open
the image editor, select a color to fill in the background color.

< EmEQ@»des§ A

mm

Sprites

set background inage to ([

set mySprite w to sprite . of kind Player w

Controller
Game

Music
Scene

Info

Loops
Logic
Variables

Math

Advanced

Step 3: Open the Sprites toolbox drawer and drag the first block you see, “set
mySprite” into the “on start” block on your Workspace This will create a new

Player character for the game.
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A Home «§ Share

[ =]
\

Step 4: In the Player block, click on the gray square to open the image editor
and select the Gallery view. Find and select a character of your choice.

ch Q

v
[

Sprites
Controller
Game

Music

Scene

Logic
Variables

Math

( EmEQ@»De§ A

Advanced

ey # Home o Share

4 Sprites
set background image to .
Controller
Game set mySprite v to sprite E.] of kind Player »
Music - 2
move mySprite v with buttons ()
Scene
Info
Loops
Logic
Variables
BB Microsoft Math

< BmEQ@»des

Advanced

Step 5: Open the Controller toolbox drawer and drag the “move mySprite with
buttons” block after the “set mySprite” block. This allows you to move your
Player sprite around the screen with arrow keys
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E A Home o Share
m  Search Q
4 sSprites
set background image to .
@® (ontroller
@ Game set mySprite » to sprite of kind Player =
@ Music . .
move mySprite v with buttons (¥)
‘ Scene
set mySprite2 v to | sprite . of kind Food v
BB Info
C' Loops
X Logic
= Variables
E Math
EDEEDE oo

Step 6: Open the Sprites toolbox drawer and drag another “set mySprite2”
block into the “on start” block on your workspace. In the kind of Sprite select
“Food”.

# Home o Share
m Search
Q on start
4 Sprites
set background image to -
@ (ontroller
@ Game set mySprite » to sprite B of kind Player =
Music
© move mySprite v with buttons ()
‘ Scene
set mySprite2 v to sprite D of kind Food w
B Info
C Loops
G Llogic
= variables
B Math
T T T

Step 7: In the Food block, click on the gray square to open the image editor and
select the Gallery view. Find and select the image of an apple.
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4 Home o Share

[ =]
|

( HomyEao@»oe§ A

Sprites
Controller
Game

Music
Scene

Info

Loops
Logic
Variables

Math

Advanced

on start

set background image to .
set mySprite v to sprite of kind Player =

move mySprite v with buttons ()

set mysprite2 » to sprite D of kind Food »

on sprite of kind Player * overlaps otherSprite of kind Player

Step 8: Open the Sprites toolbox drawer and drag the “on sprite overlaps
otherSprite” block onto your workspace (this can be placed anywhere)

& 44 Home

«Q Share

|

< HM Y Q@F»9 e 8§ A

wn

prites
Controller
Game

Music
Scene

Info

Loops
Logic
Variables

Math

Advanced

set background image to .

set mySprite v to sprite E.] of kind Player v
move mySprite v with buttons (#)

set mySprite2 v to sprite D of kind Food v

on sprite of kind Player v overlaps othersprite of kind Food v

Step 9: In the “on sprite overlaps otherSprite” block, click on the second Player
kind after otherSprite to open the menu. Select Food as the kind.
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44 Home ¢ Share

4 Sprites
Controller
Game

Music
Scene

Info

Loops
Logic

Variables

HmE Qf@»oe8

Math

o Te R R

set background isage to .

set mySprite » to sprite [;.] of kind Player »
move mySprite v with b«tmns@

set mySprite2 v to sprite G of kind Food v

on sprite of kind Player v owverlaps otherSprite of kind Food =

Step 10:When our player overlaps with the apple, let’s add a point to our game
score. To do so open the Info toolbox drawer and drag the “change score” block

into the “on sprite overlaps otherSprite” block.

4 Home o Share

4 Sprites

Controller

Game
Music

Scene

Q@ »o>e 8

Variables
B Math

I v Advanced

set background image to .
set mysprite v to sprite of kind Player v

move mySprite v with buttons (&)

set mySprite2 v to sprite G of kind Food v

on sprite of kind Player v owverlaps otherSprite of kind Food v

change score by o

Step 11:Once the sprites overlap, let’s set the position for the apple to random
locations around the screen. To do so, open the Sprites toolbox drawer and
drag the “set mySprite position” block into the “on sprite overlaps

otherSprite” block.
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{®] 4 Home o Share
Search Q
A Sprites set background image to .
&® (ontroller
set mySprite » to sprite B of kind Player w

@ Game
& Music move mysprite v with buttons (&)
% Scene set mySprites v te [sprite D of kindl rood v
[E Info
C Loops
X Logic on sprite of kind Player v overlaps otherSprite of kind Food v
= Variables G e [ o

B Microsoft Math

nmm v Advan(?d

Step 12: In the the “set mySprite position” block into the “on sprite overlaps
otherSprite” block, click on mySprite variable to open the menu, and select
your mySprite2 sprite.

# Home o§ Share
Sea Q
4 Sprites set background image to .
@ (ontroller
set mySprite » to sprite E,] of kind Player »
@ Game
© Music move mysprite v with buttons (¥)
‘ Scene set mySprite2 » to sprite D of kind Food v
BB Info
C Loops
X Logic on sprite of kind Player v overlaps otherSprite of kind Food v
=
= Variables ety o
B math . " )
set mySpritez v position to x pick random o to e y pick random o to (g
Advanced

Step 13: Open the Math toolbox drawer and drag two pick random blocks on
to the workspace. Drop one into the x coordinate of the “set mySprite2 position”
block, and the other into the y coordinate replacing the 0 values.
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4 Sprites set background image to .

Controller

set mySprite » to sprite . of kind Player
Game

Muiic move mySprite v with buttons (@)

Scene set mySprite2 v to sprite D of kind Food v

on sprite of kind Player v overlaps othersprite of kind Food v

Variables change “"""o

Math
ath
set mySprite? v position to x pick random ° to @ y pick random ° N 12¢

I v Advanced

HmEqQ@»>2es

Step 14: The arcade game screen is 160 pixels wide, and 120 pixels high. In the
first pick random block in the x coordinate of the set mySprite2 position
block, change the maximum value to 160. In the second pick random block in
the y coordinate, change the maximum value to 120.

N Home g Share

Sprites set bac na smage to ()

A
a® (ontroller

set sySprite - to (speite G of kind Player ~
@® Game
© Music move mysprite v with buttons @
# Scene sat | Apritaiv te Laprite D - R
8 Infc
C Loops
X Logt on sprite of kind Player v overlaps othersprite of kind
= vVariables s Soore °"°
B Matt st myspritez = position to x pick random @) to @) v pick random @ to €
~

Step 15: In order to restart the countdown of the timer each time, open the Info
toolbox drawer and drag a start countdown block into the “on sprite overlaps
otherSprite” block on your workspace.
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@ A8 Home g Share

Output for Chase the Apple

Note: Arcade is just one of the platforms to achieve this output. You can use many
similar platforms available online to achieve similar output like - Scratch
(https: //scratch.mit.edu /) and Code.org

33| Page


https://scratch.mit.edu/

Adding two integers =. Microsoft

ADDING TWO INTEGERS

Chapter: Fun with Functions

Problem Statement: You have learnt about Addition in Mathematics. You can find the
addition of numbers through programs too. Consider you have to create a function
which returns the value of addition of any given number and returns the result as a
return value from the function. Can you write a block code for this function in Minecraft?

Learning Outcomes:

At the end of this exercise, you will learn:

e Decompose problems and subproblems into parts to facilitate the design,
implementation, and review of programs.

e Create procedures with parameters to organize code and make it easier to
reuse.

e Create prototypes that use algorithms to solve computational problems by
leveraging previous student knowledge.

Solution: In Minecraft Editor, click on “Make a Function” button from “Functions” link

Edit Function 0 Step 1:
Click on “Make a
Add a parameter - - - - Function” button from
“Functions” link in
toolbox. Name the

. ) Function as “doAddition”.
e @ Click on “Number”
button and add “numi1”
and “numZ2” as input
parameters. Once done,
click on “Done” button

in toolbox.

34 | Page



Adding two integers =- Microsoft

Step 2:
on start Create two variables

“numl”, “num?2” and set
its value to “10” and “20”

set numl v to @ as shown in the image.
Attach these blocks to
the “on start” block.

set num2 + to @

i [as W doAddition numl num2 @
"The addition of numl and num2 is:

say iti is:

Step 3: Place the “say” block inside the “doAddition”
function that we had created earlier.
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Adding two integers

on start

set numl + to e
set num2 + to e
call doAddition o o

piulas Ll doAddition numl
FEVM “The addition of numl and num2 is:’

say numl + ¥
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Step 4: Drag and drop “call
doAddition” block from
“Functions” link in the
toolbox and place it inside
the “on start” block. Place
variables “numl” and
“num?2” inside “call
doAddition” block. Now
click on play button at the
bottom of the screen to see
the final output which should
be “30”
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Finding the square of a number

Fosition: 218, &5, 2281
Agent Fo=! 169, &4, 275
[AmitP] The addition of num1 and num?2 is:

[AmitP] 30

Final output for activity adding two integers

FINDING THE SQUARE OF A NUMBER

Chapter: Fun with Functions

Problem Statement: You have learnt about finding squares in Mathematics. You can
find these squares through programs too. Consider you have to create a function which
returns the value of square of any given number and returns the result as a return value
from the function. Can you write a block code for this function in Minecraft?

Learning Outcomes:

At the end of this exercise, you will learn:

e Decompose problems and subproblems into parts to facilitate the design,
implementation, and review of programs.

e Create procedures with parameters to organize code and make it easier to
reuse.

e Create prototypes that use algorithms to solve computational problems by
leveraging previous student knowledge.

Solution: First, create a new project in Minecraft as shown below.
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Can a function return value

on start

set numil To o

say "square of the number is: "’
TS

Step 1: Click on “Make a Variable” button from “Variables”
link in toolbox. Name the variable as “num1” Drag and drop
“set num1 to” block from “Variables” link into the play area
and set its value to 2.0nce domne, place this inside “on start
block”. Place the “say” block inside the “on start block” as
shown in the image.

Fo=ition:

Agent Fos=: 163, &4, 375
[AmMitP] Square of the number is
[AmMitP] 4

— - . |

Final output for activity finding the square of a I

number is 4

CAN A FUNCTION RETURN VALUE

Chapter: Fun with Functions
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Can a function return value

Problem Statement: You have learnt about finding squares and cubes of numbers in
Mathematics. You can find these squares and cubes through programs too. Consider
you have to create a function which returns the value of square and cube of any given
number and returns the result as a return value from the function. Can you write a
block code for this function in Minecraft?

Learning Outcomes:
At the end of this exercise, you will learn:

e Decompose problems and subproblems into parts to facilitate the design,
implementation, and review of programs.

e Create procedures with parameters to organize code and make it easier to
reuse.

e Create prototypes that use algorithms to solve computational problems by
leveraging previous student knowledge.

Solution: First, create a new project in Minecraft as shown below.

Create a Project @ @@ Q Step 1: Create a new project
Arithmetic with Functions

Give your project a name.
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Can a function return value

Step 2: Create three variables vall , val2 &
val3. Create three blocks “set vall to” , “set
set vall v to e val2 to” & “set val3 to” and place them under
set vaiz = to @) on “on start” block

set val3 » to o

on start

Edit Function © || Step 3: Create a
k2 parameter function named
squareOfNumber
having a numeric type
e parameter.

Step 4: Create a variable

function @) named square and create a
block “set square to” and
set squre v to ) place it inside function
squareOfNumber

40 | Page



" Microsoft

Can a function return value

Step 5: Select the Math block
type and select a multiplication
block

Step 6: Attach the
function =) O multiplication block to the “set
et square + to () <~ @ Squal"e to” block inside the
function squareOfNumber

Step 7: Set the values of each
function i @) number inside the
set squrew to( oz 1B @ multiplication block to num1
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Can a function return value

Step 8: Select block type
Functions and select “return”
block

Step 9: Place the return block
funcclon =) © inside the squareOfNumber
function after the “set Square
to” block.

set square ¢+ to numl x w

Step 10: Set value inside
fenctinn et @ return block to square variable

set square + to numl x w

return square w @
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Can a function return value

Step 11: Similarly, we can
function num2 () create a function
cubeOfNumber having a
numeric parameter num?2 (try
to derive the shown block code
as a practice exercise)

set cube *+ to num2 x

return cube w @

Step 12: Open block type
Functions. Select one “call
squareOfNumber” block and
one “call cubeOfNumber” block
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Can a function return value

Step 13: Attach “call squareOfNumber”

e block to “set vall to”.
set vallv to call squarcofhuber () Change value in “call squareOfNumber”
set valz v to call cubeofnunber () to 2
Attach “call cubeOfNumber” block to
set val3d v to o “set val2 to”.
Change value in “call cubeOfNumber”
to 3

Step 14: Select Math block type and
select an addition block

Step 15: In the addition block set value
S SRS on left hand side as vall and right-
hand side as val2.

Then attach the addition block to the
set val2 v to call cubeOfNumber ° “set val3 to” block

set wvall + to call squareOfNumber e

set val3 v to wvallw + v val2 =
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LULIS LU squareOfNumber num1 @

set Square + to -

on start

set vall v+ to call squareOfNumber °
return sSquare -

set val2 v+ to call cubeOfNumber °

val3 + to| vall = + v val2 =

"Final output is:’ function num2 @

val3 »

return cube ¥ @

Step 16 : Place the “say” block inside the “on start” that we had
created earlier. The final block code appears as shown in the image

Fo=sition:
Agent Fo :
[AmitP] Final output is:

[AmitP] 31

Final output for the activity can a function
return value

45 | Page



Calculating Area Of A Circle =. Mic rOSOft

CALCULATING AREA OF A CIRCLE

Chapter: Fun with Functions

Problem Statement: You must have calculated area of a circle in your mathematical
class many a times manually. Programming will help you do this same task with more
accuracy and increased speed for larger data sets. Can you write a block code in
Minecraft to calculate the area of a circle?

Learning Outcomes:

At the end of this exercise, you will learn:

e Learn how to implement various programming concepts that we have learnt so
far — variables, variable initialization, performing arithmetic operations on
different variables and using sequencing to code.

e Learn how to write code for calculating area of various mathematical shapes.

Solution: Let us now see how we can calculate the area of a circle in Minecraft. First,
create a new project as shown below.

Creating New
Project

You can create a new
project by clicking on
green box labeled as

My Projects view4 i) ‘New Project’. A
dialog box will
o appear prompting
N Pt you to give a project
name.

| R A o Giving Your Project
Give your project a name. A Name

You need to type

down a name in the

text and click on

‘Create’ button
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Variables

" Microsoft

o o » Microsoft

Minecraft Code
Editor

Once you create
your project, you
should see the
editor like this.

Step 1: Go to block type
Variables and select Make a
Variable




Calculating Area Of A Circle =. Mic rOSOft

New variable name: 0

Radius|

Step 2: Create a new variable called
radius

Variables Step 3: From the VARIABLES menu
select “Set Radius to” block

‘ AT Radius =
& BLOCKS
W MOBS
change Radius = by "
& AGENT
# GAMEPLAY

<> POSITIONS

Ié
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Step 4: Place the “set Radius to” block
inside on start block and change the
set Radius =+ to ° Value tO 5

Functions Step 5: Go to block type FUNCTIONS
and click on “Make a Function”

s> Em K Q “»
DHGLRELE

1]
§

Edit Function 0 Step 6:Create a function with name
“AreaOfCircle” having one numerical
parameter named radius
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Step 7: Create a variable named Area

function ([N radivs @ select the “set Area to” block and place
it inside function “AreaOfCircle”

set Area + to o

Step 8: Click on the Math block type
and select the instance of the
highlighted. Need to do this twice to
create two multiplication blocks
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Step 9: Drag one of the multiplication
blocks on top of another so that they

become one multiplication block of 3

numbers,

LTI sTLl AreaOfCircle radius @
D Step 10: Drag the multiplication block

set areav to () =+~ o S ° ) of 3 numbers to “Set Area to” block
inside the function block “AreaOfCircle”
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LTSI Area0OfCircle radius @

set Area v to EBUE x v radius x v radius

Step 11: Inside the function
“AreaOfCircle” , inside the “set Area to”
block , set the first number as 3.14 and
the second & third number to the
parameter radius

LS L Step 12: Open the Function block type
& select “call AreaOfCircle” block

Make a Function...

return o @
call AreaOfCircle o
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on start

set Radius » to °

call AreaOfCircle o

" Microsoft

Step 13: Drag the “call AreaOfCircle”
block into “on start” block under “set
Radius to” block

:

iR

»

Variables

L

Make a Variable...

set Area v to o
change Area = by o

Step 14: Select the Radius variable
from the VARIABLES block type

on start

set Radius + to°

call AreaOfCircle
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Step 15: Set value of the parameter
passed to the AreaOfCircle function to
Radius




Calculating Area Of A Circle

on start

set Radius v to °

call AreaOfCircle Radius +

iiulastLW AreaOfCircle radius @

set Area v to 3.14 x v

radius

" Microsoft

Step 16: We now have our
block code ready to calculate
the area of a circle
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CREATE AN ARRAY AND CALCULATE ITS LENGTH

Chapter: Understanding Arrays and Collections

Problem Statement: In this grade, you have learnt the concept of arrays and various
actions that we can perform on an array in programming. Explain step by step how to
create an Array and calculate its length using Minecraft.

Learning Outcomes:
At the end of this exercise, students will learn:

e Learn how to translate between different bit representations of real-world
phenomena, such as characters, numbers and images.
e Learn how to create an array and calculate its length.

Solution: First, create a new project in Minecraft.

Step 1: Create a new
project in Minecraft.
Click on “Variables” link
from toolbox and click on
“Make a Variable”. Create
a Variable “a” and Click
on “Ok” button

New variable name:
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& Blocks

ol [ | Q
-
ikl

§

)
2

H
g

D | &
IIH

Step 2:From the Toolbox, click on link “Arrays”. From the sub list, drag and
drop block of “set list to” to the play area

Step 3: In the set
block, click on the
drop down which
says “list” and select
variable “a” that we
w av w000 0OCO had earlier created.
In the next text
boxes you can
rewrite values such
as “107, “207, click
on “+” icon and few
more elements as
shown in the image.
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Step 4: Now click on
“Loops” link from
the tool box. Drag
and drop block “On
Start” into the play

w 1w e 000 0O area. Following this,

attach the “set”
block that we had
created into “On
Start” block as
shown in the image.

et Y- X-X-L-EE

Step 5: Click on “Arrays” link from Toolbox. Drag and drop “Length of Array”
block to the play area. In “Length of Array” block, select “a” in the drop down

which has a default value of “list”
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Step 6: Click on “Text” link from the Toolbox. Drag and drop “join” block into
play area. In “join” block, replace first text box with “Length of array is “ and
fix “length of array” block second text box as shown in the image.

= Microsoft

= D DDODO®

length of array a v

Step 7: Click on “Player” link from the Toolbox and drag and drop “execute”
block in the play area. Now, append “join” block that we had created into
“execute” block and place “execute” block below “set” block on “on start”
block as shown in the image. Finally, click on green play button in the
bottom on the page. It will display an output “Array length is “5” on the

console.
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BUILDING A Z0OO

Chapter: Understanding Arrays and Collections

Problem Statement: You must have played many games where you saw a zoo full of
different animals and you must have performed different actions for adding deleting
these animals and saving them from each other to proceed in the game. In this activity,
you will implement the concept of arrays that you learnt about programming. To
complete this activity, create an array in Minecraft and fill it up with animals of your
choice.

Learning Outcomes:

At the end of this exercise, you will learn:

e Learn how to use flowcharts and /or pseudocode to address complex problems
as algorithms.

e Create clearly named variables that represent different data types and perform
operations on their values.

e Design and iteratively develop programs that combine control structures,
including nested loops and compound conditionals.

e Create procedures with parameters to organize code and make it easier to
reuse.

e Use abstraction to decompose a problem into sub problems.

e Construct a program as a set of step-by-step instructions to be acted out.

e Implement problem solutions using a block based visual programming
language.

e Generate and compare multiple possible solutions to a problem based on how
well each is likely to meet the criteria and constraints of the problem.

Solution:

You can store animals in an array and spawn them wherever you like. We'll use this
capability to build a fenced-in animal pen and create an instant zoo anytime we want.
When this project starts up, it will create an array and fill it with animals of your choice.

Step 1: Create a new MakeCode project called “Zoo”.

Step 2: In “Loops”, there is an “on start” that will run its commands once, as soon as
the project starts up. Drag that block into the coding Workspace.
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New variable name:

animalarray

e . .

" Microsoft

Step 3: From “Variables” ,
click the Make a Variable
button. Name this variable
“animalarray”, and click “Ok”

Step 4: From “Variables”, drag “set” into the “On start” block.

Step 5: Using the drop-down menu in “set”, select the animalarray variable.

Step 6: Click on the Advanced tab in the Toolbox to display the “Arrays” Toolbox drawer.

Search.

£ VARABLES
B wam
A ADVANCED

£ FUNCTIONS

o |

Arrays

list v  insert st ° value

get and remove first value from list «
list »  insert at beginning
create arrey with (&)

create array with &)

@

Length of arrey
tst v get vatue ot )
lst v set value at ° to

List v  #ind index of

T pe———

List v add value to end

get and remove last value from list »

set  anisalarray v to

create array with (&)

o0

Step 7: From
“Arrays”, drag a
“create array with”
into “set
animalarray” to.
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Step 8: Click the Plus (+) sign on “create array with” to add 7 more slots in your array.
The total length of your array should be 8.

Step 9: From “MOBS”, drag an Animal block into the first slot of “create array with”.

Step 10: Populate
the rest of your array
S with animal blocks.
O (i ~ You can right-click
Duplicate on “animal” and
AR Cominent select Duplicate to
set asimslarray v to g make copies of this

i block.

create array with @

Step 11: Create a zoo with 8 different types of animals. Be aware that certain animals
will eat other animals! For example, ocelots and chickens don'’t get along very well.
Think about what kind of zoo you want, and plan accordingly.

Step 12: Using the drop-down menus in the “animal” blocks, select different types of
animals in your array.
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create array with @

© animal & -

Step 13: Now that you have your AnimalArray set up, let’s work on creating a fenced -
in enclosure for your zoo. You will use the “BUILDER?” blocks for this. The Builder is
like an invisible cursor in the game that can place blocks along a path very quickly.
You will direct the Builder to go to a point in the southeast corner, and create a mark,
which is an invisible point of reference. Then you will give it a series of commands to
make it trace out a square. Finally, the builder is able to place fences along this path.

Step 14: From “PLAYER”, drag an “on chat command” block to the Workspace.

Step 15: Rename the command “pen”.

Step 16: Click on the Advanced tab in the Toolbox to display the “BUILDER” Toolbox
drawer.

"»

Step 17: From “BUILDER”, drag “builder teleport to” into “on chat command "pen

Step 18: Recall that Minecraft coordinates are always specified in X, Y, Z coordinates
where X is west to east and Z is north to south. We want the Builder to start in the
northeast corner of the pen in relation to the player, so go ahead and change the
coordinates to specify a location 5 blocks east and 5 blocks north of your position.

Step 19: In “builder teleport to”, change the position values to (~5, ~0, ~-5).
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Builder

butlder move forard + by @)

Ia AGENT builder turn left v
,' SANEL builder place mark

builder teleport to -° -o -o

Place

builder trace path from mark with

-.ukv-wta\-ac-.o:eho
builder F11 from mark with

builder line from mark with

bullder face Mest (segative X) v

builder set erigin

—= builder teleport to origia

Step 20: Let’s make sure the Builder is facing the right way so that it draws the pen
around you. After the builder is facing the correct direction, you can then have it place
a starting mark.

Step 21: From “BUILDER?”, drag “builder face” out and under “builder teleport to”. The
default face West’ is fine.

Step 22: Next, from “BUILDER?”, grab a “builder place mark” to put after the “builder
face”.

Step 23: From “LOOPS”, drag a “repeat” loop and place it after “builder place mark”. A
square has four sides so repeating four times is great.

Step 24: From “BUILDER?”, drag a “builder move” into the “repeat” loop.
Step 25: Type 10 into “builder move” to make the sides of your pen 10 blocks.
Step 26: From “BUILDER”, drag “builder turn” after the “builder move” block.

Step 27: From “BUILDER?”, place a “builder trace path from mark” after the “repeat”
loop.

Step 28: Using the drop-down menu in “builder trace path from mark”, select an Oak
Fence.

Step 29: Now, open a Flat World in the Minecraft game, and type “pen” in the chat
window. You should see a pen being built all the way around you! For an extra
challenge, you might try to get the Builder to add a fence gate
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Step 30: Now comes the fun part. The array is loaded up with animals, the pen has
been built... it’s time to let them loose! For this command, we will simply go through
the entire array and for each animal in the array, we will spawn two of them a few
blocks away from you but still within the pen.

Step 31: From “PLAYER”, get an “on chat command” and rename it “zoo”.

Step 32: From “LOOPS”, drag a “for element” into your “on chat command "zoo"”.

Step 33: In the “for element”, use the drop-down menu for the 2nd slot to select
animalarray.
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on chat command @ @

for element value v of animalarray =
do ,

animalarray
item

list

value

Rename variable...

Delete the "animalarray™ variable

Step 34: From “MOBS”, drag a “spawn animal” block and place it inside “for element”.

Step 35: From “VARIABLES”, drag the value variable into the “spawn animal” block, replacing the
default chicken animal.

Step 36: Adjust the coordinates in “spawn animal” to (~3, ~0, ~0), so the animals will spawn a
few blocks away from the Player.

|"

Step 37: To create pairs of animals, right-click on the “spawn anima
could also use a loop here if you choose.

block to Duplicate it. You

Step 38: Go back into your Minecraft world, and type the command “zoo” into the chat window,
and watch the animals appear!
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EXAMPLES OF SIMPLE FUNCTIONS IN ARCADE

Chapter: Fun with Functions

Problem Statement: In this activity, you will implement the concept of functions that
you learnt about programming.

Example 1: Calling a function which has no parameters.

Eal Assets

def functionl():

on start
game.splash("Hello There")

call functioni

functionl()

f— ®
s -
® | Using Python ’

‘ Using Block Coding |

| Example of Calling a function without any parameter l
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Arcade  m® Microsoft

BB Microsoft

Output for calling a function without any parameter

Example 2: Calling a function with a single parameter

call greeting def greeting(name):

game.splash("Hello "+ name + " Good Morning")

greeting('Radha")

function [FESSUIE name @

Hello ~ e " Good Morning " E

Using Python

‘ Using Block Coding ‘

| Example of Calling a function with a single parameter
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Examples of Simple functions in

» Radha Good Maorning

Output for calling a function with a
single parameter

Example 3: Calling a function to print statements.

on start (8l Assets

IR et e bW "This is the first statement” def pl"il‘ltthiS(SU‘)'

game.splash(str)
printthis("This is the first statement")

IR ETSTIRe STl "This is the second statement”

printthis("This is the second statement"ﬂ

fonction (IR - ®

splash str @

‘ Using Python ‘

‘ Using Block Coding

| Example of Calling a function with a single parameter I
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hiz 1% t+he fir=st statement

| Click on A to print the next statement \

‘ Output for example 3 |
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EXAMPLES OF ARRAYS IN ARCADE

Chapter: Understanding Arrays and Collections

Problem Statement: In this activity, you will implement the concept of arrays that you
learnt.

Example 1: Printing the first element of the array

Gp\"h““ SASSE

Sprites
Controller

"The first element is : " arrl + get value at o
Game

Music

The First clement is 1 a

Printing elements from an array

®hthn v EAssets

set arri v to mﬁoooee@

set yv to (artv getvaeat @ +v (o1 petvoreat @) +v (arriv petvareat @) +v (ot get vare at @)

I Calculating the sum of the elements in an array
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Examples of arrays in Arcade

Example 3: Adding an element in an array

st e 10 (e o D) D @D B DO ®

splash [ arrl v .etmuato ©)

l Adding an element in an array and printing the value I
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BUILDING A CALCULATOR

Chapter: Hello World with code

Problem Statement: In this activity, you will build a calculator in MakeCode

To understand these operations better, let us now perform the below activity. You need
to open MakeCode editor for this activity.

Step 1: In Arcade MakeCode Editor, click on the “Variables” link
from the ToolBox and then click on “Make a Variable” link
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Building a calculator

L
H oMy oB»9 8§ A
i &

(-] \

[ s _ (a]o] =2 on
Step 2: Make a Variable “a” and set it value to “10”. Similarly, create
another variable “b” and set its value to “3” as shown in the image

EQBE»De 8 A

BT - [0

Step 3: Now Drag and drop blocks of both the variables in “on start”
block
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4 Home & Share

4 Sprites

o® Controller
@® Game
@ Music
# Scene

——T XY )

sin v of @) = @
wx v of @ s @

avsotute of ()
square root v o

TR - (5]o0] [~ Rl e o]

I W Advanced

Step 4: Click on “Math” link from the Toolbox and drag and drop
“Addition”, “Subtraction”, “Multiplication”, “Division” and “Remainder”
Blocks in the Play Area

a® Controller

@ Game

P oD
o
. Q=D

T - (=]o] (> >]e o]

Step 5: Now, fix variables “a” and “b” in the mathematical blocks of the
play area
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@ 4 Home o Share

mxao@d

D

A Advanced

I J® Functions

“B © Extensions

TR - (=]0] a2 o

Step 6: Click on “Text” link from the Toolbox and drag and drop “Join”
block to the Play area

I J9 Functions

&Ec
(2 o #«[o =[a %] I D

© Extensions

T - (=]0] [~ &]e o]

Step 7: In the “Join” block, rename first text box to “Addition is “and
attach addition block in the second text box as shown in the image
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“Addition is "

"multiplication is

A Advanced

f» Functions

= S

rosoft
nm >_ Console -T
“B © Extensions =
TR - o @ oo

l Step 8: Repeat Step 7 for other mathematical operations in the play area l

4 Home & Share

time since start (ms)

reset game

Prompt
o H A
F 3 splash‘@
-0
c = @ ®
x ask for aumber () @
— K § i s L
& Matt as| orstrug‘@

[ ssemes L
I Step 9: Click on “Game” link from the Toolbox and drag and drop “Splash” I

[ Ble o

block in the play area
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& fome  of share

icisticotion 1+ - RN
il

B Microsoft

e
nm 2> Advaner = —

T - (= ]0] (> Rlle o]

Scene
ot e

Mmsa@»des

i)

Step 10: Now attach Addition block in the Squash block. Later, fix this
block to the “On Start” block as shown in the image

& S vome  of share

et av w @
set b to @@

Fpass @
et @
splash maltiplication is ° m @®

Felash @

Addition is 13

HaQo@»2e

[l

B
.

T T T P
T - o @ o

Step 11: Repeat Step 10 for rest of the mathematical operations as shown
in the image
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