
A story about hats and dreams
Second chapter



Yasen and Nevena had an aunt. 

She wasn’t exactly an aunt, because she was 
their grandfather’s sister, but they would have 
gotten into serious trouble if they ever called 
her “grandaunt“. 

Nevena loved her very much and tried to copy 
her in everything.



Nevena hadn’t really spoken properly, but she 
was already playing reading. 
She developed a love for books from very 
young, probably because her favorite aunt 
invited them with Yasen for tea in her fairytale 
house and often read to them outloud. 



They called the game “A web of stories“ and 
the three of them sometimes weaved really 
interesting, exciting and beautiful stories. Their 
aunt encouraged them to create and invent. 
They even decided to publish a book – as soon 
as possible.



Nevena and Yasen also loved their 
aunt’s birthdays. 

They weren’t real birthdays, because 
their aunt celebrated not on an exact 
date, but whenever she was in the 
mood. 

But there was always ice-cream. 



Their aunt not only encouraged them to create 
stories, but to draw as well. They left from each 
birthday with drawings of ice-creams. They 
particularly liked to draw the cones. They could 
recognize it among tens of other round bodies. 
Their aunt taught them the secret of drawing 
cones and how to recognize their elements. 



The aunt’s name was Neda. Usually, when she 
presented herself, she said that her name 
includes both a NO (in Bulgarian Ne) and a YES  
(in Bulgarian Da) and you should be really 
careful, which word you are about to hear. 
Because if the aunt accepted and loved 
somebody, she turned into a real magician. If 
she disliked them, she turned into a witch, but 
Yasen and Nevena rarely saw her in that role. 



It was interesting that even only by the hat the 
children could recognize how their aunt was 
feeling. If it was a round one, the situation was 
not good. 



If however the hat was a straight circular cone, 
the children were in for crazy adventures. Even 
if the cone was inclined, everything was alright. 
„Inclined?“ Yassen tried to imagine it. 



„Oh, this is not an inclined cone. Look at this 
image, it is clearer,“ exclaimed Nevena. 



It hadn’t occurred to Yasen, who sometimes 
dreamed to be an illusionist and other times–
an astronomer, that they can prepare gifts for 
their aunt. 

Nevena however knew, from all the books she 
was reading with great pleasure, that you go to 
birthdays with a gift. 



But what were they going to bring as a gift to 
their aunt? She seemed to have everything. 
She had jars, on which she placed interesting 
labels... 



Normal people store in their cellars lutenitsa, 
peach compote or even fresh raspberry juice. 

Not their aunt though. 



Her labels had some exciting words written on 
them. 



or









Nevena and Yasen could study those for 
hours. 



With the approach of the day, announced in their 
aunt’s invitation, the children’s level of excitement 
rose. Should they give her a pearl necklace? Or a small 
dog? Something continued stopping them. The 
children thought and thought and thought...
Suddenly both them shouted „I’ve got it!“. They 
looked at each other. And again at the same time they 
shouted: “Joy!”
It had occurred to both of them that their aunt is most 
joyful when she wears a pointy hat. 



They decided to learn how to make their aunt’s 
favorite type of hat. 

Nevena started digging in her books again and 
even asked Spenser the toy bear to help her. 



Thus they came across a mysterious drawing



„What are you and Spenser mumbling?“ Yasen
asked. 

„If we cut and unfold the model like it is 
shown on the drawing, we will get the 
unfolding of the straight circular cone,“ 

Repeated Nevena with a mysterious voice. 
Spenser pretended to be yawning, which 
instead he was pronouncing „surface of the 
cone“. 



„Come on, let’s try, because we haven’t even 
read the end of aunt’s invitation,“ was fuming 
Yasen. 
„Here, we have a square grid, so we can draw a 
model of a straight circular cone with a radius
of 1,5 cm and height of 4 cm“
It wasn’t easy for them. They were lucky 
Spenser was there to direct them. 
They left towards their aunt’s worried and 
panting. 



The birthday girl opened the door in all her 
beauty.  

„Oh, it is lucky we didn’t decide to give her 
pearls!“ the children sighed with relief. 



„Dear aunt, here’s a present from us.“

„Oh, what a surprise! What did you bring me?“ 
the aunt got excited.

„Joy,“ the children said in one voice. 

Neda unpacked the gift and her eyes filled with 
tears, round like the pearls on her neck. 



„Just a moment!“ she grabbed her gift and 
locked herself in the next room. 

The children were astounded. Had they 
insulted her?

The door screeched and their aunt reappeared. 

„Oh, yes!“ the children gasped in surprise. 





„Exactly. You brought me such joy, that today 
my name will be DA (yes in Bulgarian), and not 
Neda. 

You are the only ones who understood what 
brings me joy. 

Cones and books. 
Isn’t it time to weave our story web?“

„Oh, yes!“



„Don’t you know any other words? Wait, I have 
interesting new scrolls for you!“ and their aunt 
disappeared again in the next room. 



„And let the reading begin NOW!“ the children 
announced the magical incantation.

And for the first time they forgot about the ice-
cream. They even didn’t rotate it. They left it to 
balance on its vertex!
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Math 6. Grade 
Theme І. Geometrical figures and bodies 

 
Lesson theme:  Straight circular cylinder 
 
Type of lesson: New knowledge 
 
Objective of the lesson: The main goal of the lesson is for students to get acquainted 

with the terms straight circular cylinder, cylinder height, bases, cylindrical forming surface, 
radius of the cylinder, axis of rotation, axial section.    

 
Expected results: To learn to recognize a cylinder between round bodies, to learn to draw 

it and to know its elements. 
 
Lesson progress: 

Objects, which have the shape of a straight circular cylinder: 
 
 
 
 
 
 
 
 
 
 
 
We consider a model of a straight circular cylinder. If we cut and unfold this model as 

shown in the drawing, we will get the unfolding of a straight circular cylinder. 
 
 
 
 
 
 
 
 
 
 
 
Conclusions: 
 The two identical circles are called bases of the straight circular cylinder; 
 The rectangle is called cylindrical surface, 2πr - length of the circle enclosing each 

of the bases of the cylinder; 
 l=h – cylinder height; 

 The cylinder is a body, the surface of which consists of two circles and a 
cylindrical surface. 

! 



 
 

 
A straight circular cylinder can be obtained by rotating a 

rectangle around one side, for example OO1. 
- AA1 – forming line, l; 
- OA and O1A1 - describe the two identical circles and 

are radii of both circles (r - radius of the cylinder); 
- A rectangle is called an axial section; 
- OO1 - connects the centers of the two bases and is 

perpendicular to the two radii is called the height of the straight cylinder; 
 
Besides straight cylinders there are also bodies, which are called inclined cylinders.  
 
 
 
 
 
 
 
 

 
Draw a straight circular cylinder and list its elements: 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 т. О center of the circle; 
 h – height of the cylinder; 
 r – radius of the circle; 
 l – forming line; 

 
 
 
The task is to work in class: on a square grid draw a model of a straight circular 

cylinder with a radius of 3 cm and a height of 8 cm. 
 



We usually look at the cylinder from the front and top. Then we see the bases, which 
are circles, slightly "flattened" and draw them as geometric shapes called ellipses. For 
example, the movement of the Earth around the sun is an ellipse. 

 
 
 
 
 
 
 
 
 
 
 
 
 

If the body is dense, what is not visible, as well as the height we draw with a dashed line. 
 
The lesson ends with questions from the students. 
 
 



The letter from Yasen’s
grandfather



Yasen, my boy,

I know you really wanted a cylinder. I am 
glad you got one. Now in order to make your 
next dream come true, you need to work a 
bit and to disclose a secret.

Your aunt and Nevena’s rabbit need your 
help. 



You need to find the radius and the height of 
two tin cans.

How to create these two tin cans? The first 
one is created when you rotate a rectangle
on its length and the second one – when you 
rotate a rectangle on its width. 

Pay attention now! The length of this given 
rectangle is 7 centimeters, and the width –
5 centimeters.



Actually, the first thing, which we get after  
rotating on the length, is your aunt’s tomato 
tin can – it is really important for us to know 
what it looks like. The tin can, not your aunt. 

The second thing, which we get after 
rotating on the width, is for the special food 
box for your sister’s rabbit, because we are 
expecting rabbit visitors. 



I am sure you will manage, because at 
school you study so many interesting and 
complex things.
Trust me, this knowledge will always be 
precious and they will be necessary to you in 
life. 

Enjoy solving the riddles! 

Your grandpa



A story about hats and dreams



Yasen was really young when he decided what 
he wants to be when he grows up. 
An illusionist!
Then he grew up indeed, he got taller, almost 
reached his father’s height and equaled his 
mom. Well, Yasen was a child of course, despite 
his height. And he hadn’t forgotten his dream. 



It all started from his grandfather. He was at the 
basis of it all. 



With his back always straight, often with a mug of 
coffee in his hand, shiny and black as his hat. Yasen
knew that his grandfather’s hat was called a cylinder
and that only special people wore such hats. 
Illusionists. Both his grandfather and his grand-
grandfather. 
Yasen dreamed of measuring the height of this 
cylinder as it was placed on top of his grandfather’s 
head. To start from the basis, to glide his hand on the 
surface of the hat – silk plush of the highest quality. 



Only when he was in a very good mood, his 
grandfather used to take the cylinder off and 
placed it on top of his walking cane, which he 
used as a rotation axis and you could get dizzy 
by watching it cut through the air with its axis 
with a swish. You couldn’t find a hat like this 
within a radius of a hundred kilometers. 



He was really small when he started wondering 
what was common between all the round 
bodies- his grandfather’s cylinder, for example, 
the black mug, from which the old man drank 
tea.



and the tin can, which his aunt, a real magician 
with a pointed hat, used to make the loveliest 
tomato soup in the world.



Well, when he got tired to watch his 
grandfather drink tea or his aunt – cook, he 
tried to play on a drum, but considered this 
activity too childish. 



His sister, Nevena, had a small toy rabbit and 
Yasen really wanted to try and place it in his 
grandfather’s cylinder. 



He didn’t dare to ask for it, so he tried to draw
it first. Of course this required getting to know 
its elements. 
„Right,“ Yasen thought. „This is a cylinder, right? 
How many secrets could it have?“



If it is straight and circular, it certainly has a 
round basis . Just in case, he drew a red ribbon, 
just under the base, and propped a magic wand 
on the other basis. „Okay, if both circles are the 
same, then I must have managed. After all this 
is a straight circular cylinder, it is no joke. “ 



„Wow, it is so smooth,“ Yasen slid his finger on 
the surface. The height is also nice!



The boy also had a grand-grandfather. This man 
was exceptionally strange. 



He considered straight cylinders boring and 
explained to Yasen that after having mastered  
drawing straight cylinders in at least two ways, 
he should try to draw an inclined cylinder. 
Which is not the same as tilting your grand-
grandfather’s hat to one side – there is a 
different technique. 



„Is there really at least two ways to draw a 
straight and circular cylinder?” wondered 
Yasen. 
„Ooo, turn a rectangle around one of its sides
and you will see,“ mumbled his grand-
grandfather, but being distracted as he was, he 
only whispered something about an axial 
section, a forming line, a radius and a height 
and continued reading his newspaper through 
the crazy glasses perched on the tip of his nose 
as a butterfly. 



Yasen waited for awhile and diligently wrote 
down the most important things he had heard 
and remembered. „О – as a circle, center of the 
circle, h – as height of the cylinder, r – as radius
of the circle,” mumbled Yasen these elements, 
mimicking his grand-grandfather.



Finally, just like his grandfather, he managed to 
draw a straight circular cylinder just like that.



They had promised him a cylinder hat if he 
managed to draw one. Well, probably not in 
real size, it could also be an unfolding or at 
least a model. In order to make it easier for 
him, his grandfather and grand-grandfather 
gave him a square grid and told him – „Look 
now, the radius is 3 cm, the height – 8 cm“ 
Yasen was hoping that this is really just a 
model, because neither his head nor his sister’s 
rabbit could fit in such a small cylinder. 



„A little bit of thinking and he made it!“ the 
two elderly gentlemen were satisfied and a 
CYLINDER hat was solemnly placed on top of 
Yasen’s head! Now it is time for us to give you 
the LETTER. 



Oh what joy the boy felt! He turned the 
cylinder to all sides, looked at it and suddenly 
startled. 
„Ha! I looked at it differently before! Now, 
when I look at it up and front, I see the bases as 
circles, but slightly flattened. Is this also a 
circle?“ wondered Yasen. 



„Ooo, no my boy, this is an ellipse,“ spoke his 
grand-grandfather. The trajectory of the Earth 
around the Sun is an ellipse for example. Look 
at this drawing. 



Yasen opened his eyes widely. 

Planets! Planet movements! 

How interesting. 

The boy had a new dream. 

His grandfather got ready to take him to 
Rozhen. 
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Math 6. Grade 
Theme І. Geometrical figures and bodies 

 
Lesson theme:  Sphere, face on the surface of a sphere. Orb, volume of orb. 
 
Type of lesson: New knowledge 
 
Objective of the lesson: The main goal of the lesson is for students to get acquainted 

with a spherical surface or sphere, center, radius, diameter, 
hemisphere, large circle of a sphere, orb, hemiorb. 
. 

 
Expected results: To learn to recognize the basic elements of a sphere and an orb, as well 

as to calculate their surface and volume. 
 
Lesson progress: 

Objects that have the shape of a sphere and an orb: 
 
 
 

 
 

 
 
We consider a model of a sphere obtained through three large circles k1, k2 and k3. As k2 

is drawn in its true size, and k1 and k3, as ellipses that pass through the edges of two mutually 
perpendicular diameters. 

 
 
 
 
 
 
 
 
 
 
 



Conclusions: 
 The sphere has a center point О; 
 Radius r; 
 Diameter d; 
 Large circle к, к1, к2 ...; 

 
 
 The sphere has no unfolding. The formula for the surface of a sphere is: S = 4 * 

π * r2. The sphere is a surface. Therefore, by "surface of a sphere" we will understand 
the surface of the sphere itself. 

 
 

An orb is a body, the surface of which is a sphere. The orb and the bounding 
sphere have a common center and the same radius. 
 
 
 The orb has: 

 Point О as a center; 
 Radius r; 
 Diameter d; 
 Large circles к, к1, к2 ...; 

 
 
Each large circle divides the orb into two semiorbs. 

 
The orb can be obtained by fully rotating a semicircle 

with center O and radius r around the diameter. In this 
rotation, the corresponding semicircle describes an orbical 
surface with the center and the same radius. 

The surface of an or is the surface of the sphere that 
surrounds the orb: 

 
  S = S orb = S sphere = S=4*π*r2 
 

 Orb volume. The volume of an orb is calculated according to the formula V =4/3*π*r3 
 

 
The task for work in class is set: 
Task 1. Find the surface of a sphere with radius r = 2.5 cm 
Task 2. Find the radius of a sphere if its face is S = 256π m2 
Task 3. Find the radius of a sphere if its face is S = 113.04 cm2 
Task 4. Find the volume of a sphere with r = 10 cm 
Task 5. Find the volume of a sphere with surface S = 576π cm2 
 
The lesson ends with questions from the students. 

! 

! 



A story about hats and dreams
Chapter three



Ясен въздъхна и 
влезе в кабинета 
на прадядо си. 
Прадядо му и 
преди беше 
изчезвал, понякога 
го търсеха, 
понякога просто се 
надяваха, че 
възрастният човек 
ще се прибере. 



Беше традиция в семейството им, по стените 
на дядовия кабинет, освен книги за какво ли 
не, беше окачен портрет на техен пра-пра-
пра-пра-дядо - прадядо му беше кръстен на 
него и държеше да го наричат Николаус, а не 
Николай, както някои се опитваха.



The said relative was probably still inhabiting 
the library in their home, because one day they 
all forgot he entered the library and no one saw 
him come out. 

Yasen worried that the same was going to 
happen to his granddad. He did not want him 
to disappear between the pages of his precious 
books. 



He got in the library and slid his hand 
on the surface of his favorite sphere. He 
wondered what its unfolding would 
look like and heard a quiet whisper: 
„The sphere has no unfolding“. „Excuse 
me?“ jumped the boy. 



„The sphere is a surface,“ the mysterious voice 
continued whispering. Yasen got slightly 
worried. „Which is why under „surface of a 
sphere“ we understand the face of the 
surface, which is a sphere,“ continued the 
voice.
Small beads of sweat appeared on Yasen’s
forehead. 
„Grand-granddad?“ he asked shyly.



„Nikolaus is not here. Allow me to 
explain if you have some questions!“ The 
boy finally recognized the voice. 
Katarina, his grand-grandfather’s favorite 
fox, who most often kept to herself, but 
was obviously ready to speak now. 
She delicately spit out the seeds of the 
watermelon she was eating and smiled. 



Her favorite hiding place was a 
hemisphere, where she used to curl, fall 
asleep and dream of planets and sphere 
surface formulas. Nobody knew her real 
size, or the shape of her glasses – at one 
point they were large circles, at other –
ellipses. It is lucky that she was a fox 
and not a cat, getting playful with the 
only orb in the office. 



In order for Yasen not be perplexed, his grand-
grandfather had written on a small piece of 
paper the following and had placed it framed 
on the wall:

The orb is a body, 
the surface of 

which is a sphere



„Ok then,“ wondered the boy once, „what is 
common between the orb and the sphere?“ „A 
center and a radius – these are the same for 
the orb and the sphere that surrounds it,“ had 
answered Nikolaus and Yasen, regardless of 
how young he was at the time, remembered 
this sentence. „So you are saying that both the 
sphere and the orb has point O as a center?“



„Yes,“ confirmed the grand-granddad. 
„And a radius...“ raised his eyebrows Yasen. 
„Yes, also a radius r,“ quickly joined the fox. 
„And a diameter d?“ „But of course! It is just 
that the sphere has a large circle, which the orb 
has large circular disks,“ she assured him. 
„Oh, both hemispheres of my brain are on 
fire!“ exclaimed Yasen at the time. 



And now he was sitting alone, that is with the 
fox, and wondered where to start the search for 
his grand-grandfather. Why couldn’t he look into 
a crystal ball?
Even if he made a full turn of a semicircle with a 
center in O and a radius r around its diameter, 
he wouldn’t be able to make it.
„YOU WILL MANAGE EVERYTHING,“ encouraged 
him the fox. Do you remember what happened 
when you refused to become an illusionist? You 
got a cylinder and your grandfather promised 
you something. The Volume of information is the 
same“ 



„Look in one of the old books, you can find 
something, EACH BOOK HOLDS SOMETHING 
PRESIOUS!“ winked the fox. 

„A letter?“ the boy was excited.



„Well, were you expecting the 
ends of two perpendicular 
diameters?“the animal, named 
after the mother of a great 
astronomer, snorted. 

„Oh you little witch”, Yasen
lovingly patted her tail and 
started reading the letter. 



„The face of the surface of the 
orb is the surface of the sphere, 
which surrounds it“ 

„Oh, grand-granddad has been writing on a 
used sheet, in order not to waste paper,“ 
Yasen guessed as usual. 



He read the letter and started dressing. He 
put his new hat on.



He called his aunt. 



Also summoned his sister. 



They were ready. 
It was time for the trip to Rozhen. 







Letter fom Yasen’s grandfather
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Hello, Yasen, my boy!

From Katarina you already heard 
that there is no such thing as an 
unfolding of a sphere, which is 
why I would like to share with you 
a secret. 
The secret of the surface of a 
sphere.



You know that in my library 
there are many books. 
One day, as I was reading a 
very old scroll, I discovered 
the following formula



What that means you need to find 
by yourself. 

I just have one big favour to ask –
take care of Katarina, my fox. 
Please, check what quantities of 
water melon it is going to eat!



You know that Katarina and your 
sister’s rabbit often eat as much 
water melon as they can?

If they eat the whole water melon, 
it will be too much and they will 
not be the same. 



From another ancient book
Ii wrote down a new secret 
formula

I believe that you will be 
able to divide the whole 
water melon into two.



Now comes the most important 
mission!
A friend of mine is lost in 
calculations and we need to save 
him!

Johannes lives in the Rhozen
observatory and will not let me 
leave ...



Unless we calculate the surface of 
the dome of his observatory, if we 
know that the diameter is 2о
meters. 
(I think you can use the knowledge 
from the green book!) 



Only when we have the ready 
answer, Johannes will allow you 
to enter and to look around the 
observatory, and me – to go back 
home with you after that.
Take your aunt Neda and your 
sister Nevena and come here with 
the task solved!

Greetings to 
the fox 

and hugs 
from me.
Nikolaus
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The original lesson plan is 
available in the same 
compressed folder.  

Before the lesson: 
Prepare a story (fiction, in this case), which incorporates the 
terminology, which is included in the lesson. Entwine the story 
with elements of traditional content delivery, in a consecutive 
way, allowing the students to understand the information 
through a combination of visuals (drawing of the sphere 
elements and understanding how it is formed from other two-
dimensional geometrical figures + images included in the story) 
and consolidating the knowledge through the establishment of 
emotional links. 
  
During the lesson: 
Deliver the mix, described in the preparatory part above.  
 
During the following lesson/s:  
Proceed with other topics from the same area of geometry by 
story continuations. Give homework in the form of special 
assignments/missions, described by a character in the story.    

 

* In order to have a succession of classes available to work with the students, it might be advisable to 
have the initial content (videos and reading/consultation materials) covering a group of topics. Thus you 
will have several consecutive classes at your disposal for properly unfolding the flip the future approach.  



   
 

 
Project number: 2020-1-BG01-KA201-079006 

**Where the expert/s providing the suggestions are non-natives of the lesson providing teacher, native 
experts should contribute with linguistically appropriate suggestions. 

 



Math 6. Grade 
Theme І. Geometrical figures and bodies 

 
Lesson theme:  Straight circular cone 
 
Type of lesson: New knowledge 
 
Objective of the lesson: The main goal of the lesson is for students to get acquainted 

with the terms straight circular cone, base, surrounding surface, conical surface, line forming 
the cone, radius, axis of rotation, axial section and height. 

 
Expected results: To learn to recognize a cone between round bodies, to learn to draw it 

and to know its elements. 
 
Lesson progress: 

Objects that have the shape of a straight circular cylinder: 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

 
 
We consider a model of a straight circular cone. If we cut and unfold this model as shown 

in the drawing, we will get the development of a straight circular cone. 
 
 
 
 
 
 
 
 
 
 
 
Conclusions: 

- The circle is called the base of the cone; 



- The point M is called the vertex of the cone; 
- The AVM figure has a surrounding or conical surface; 
- AM = BM is called the cone generator; 
- The length of the arc AB is equal to the length of the circle of the base - the arc AB 
= 2 * π * r 
 
 A cone is a body, the surface of which is composed of a circle and a conical 

surface. 
 
 

 
 A straight circular cone can be obtained 

by rotating a right triangle, around one 
of its catheti, for example OM. 

 MA – forming segment, l; 
 OA - describes the circle of the base and 

is called: r - radius of the cone; 
  The segment OM remains on the 

straight line O - axis of rotation; 
  The isosceles triangle AVM is called 

the axial section of the right circular cone; 
  The segment OM connects the vertex of the right circular cone with the center of 

the base o and is called the height h of the right circular cone; 
 
 
In addition to straight circular cones, there are also bodies called inclined cones. 
 
 
 
 
 
 
 
 

 
 
 
Draw a straight circular cone and list its elements: 
 
 
 
 
 
 

 
 
 т. О center of the circle; 
 h – height of the cone; 

! 



 r – radius of the circle; 
 l – forming segment; 

 
 
 
The task is to work in class: on a square grid draw a model of a straight circular cone 

with a radius of 1.5 cm and a height of 4 cm. 
 
 
The lesson ends with questions from the students. 
 
 
Homework assignment  
 



An invitation to Neda’s 
birthday



Nevena, Yasen, my dear!

This week is my birthday and you are 
both invited! 

You know what to expect – books, talks, 
tea, laughter and ICECREAM!

BUT!
There is one big BUT.



If you want to eat icecream, we will 
have to make new cones. 

As you know, I am VERY distracted! 

I always win ALL the contests on 
distraction!
So...
If you remember by jars? 
Something went wrong there and I don’t 
know how to do the TURN, 



Which we spoke about last time, when 
Nevena’s rabit went to visit Spenser...

Oh, sorry, this was another case.

I need three jars, but I don’t remember 
how things were supposed to be done. 

Here are the three jars though. 



The first one



The second one



The third one



I am sure you will manage, cause 
you study so many interesting and 
complex things at school. 

Trust me, this knowledge is 
precious and will be necessary to 
you in life.

Enjoy rotating!

You aunt
Neda


