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Background information

Chess is a game about strategy, being so well known that it has 
world champions. It has 64 tiles in a white and black checkered 
pattern, with 32 pieces, 16 pawns (move straight forward usually by 
one and attack diagonally), 4 Rooks (move as far vertically or 
horizontally as wanted), 4 Knights (move in an L shape and is the 
only piece that can jump over other pieces), 4 Bishops (move as far 
diagonally as wanted), 2 Queens (move as far as possible 
diagonally, vertically or horizontally as wanted), and 2 Kings (move 
one tile at a time in any direction).



My Aim

Chess has been a well-known game for hundreds of years, with lots 
of different variations of how the pieces are made and look. So, I 
decided to create a new variation with a board similar to all the 
others but with red tiles instead of black. I will also try to add my 
own preferences to the designs to make the pieces my own. 



My Method

Chess pieces are intricate and complex with lots of smaller 
measurements, so I will break them down into smaller, more basic 
shapes to figure out all their measurements separately with my 
knowledge of volume formulas and researching new concepts. As 
well as using area and perimeter to determine sizing for the squares 
and size of the board while looking at the chess set, I also need to 
make sure nothing’s too big or tall with the board or the pieces. I will 
also need to learn how to do the formula for Spheres, semi-
spheres, triangular Prisms, and Hypotenuses, which is not a part of 
what I have learnt yet this year.



The Chessboard Diagram and Calculations

Area of a rectangle/square= W ×L = 
50 × 50 = = 2500𝑐𝑐𝑐𝑐2 
The board has 8 ×8 tiles = 64
2500÷64 = 39.063𝑐𝑐𝑐𝑐2

 So, each tile would have an area of 
𝟑𝟑𝟑𝟑.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟐𝟐.

*All calculations and answers will be approximated to the most 
convenient decimal so results shown will be approximate.*

*All diagrams are not scaled and might be slightly inaccurate due to the difficulty of measuring on a powerpoint.*



The Pawn Diagram

Sphere Diameter =3cm

Cylinder (3) Height =0.9cm Diameter =1.3cm

Cylinder (2) Height ==2.5cm Diameter =1cm

Rectangular Prism (2) Height =0.9cm Length =1.3cm
Rectangular Prism (1) Height =1.1cm Length =4.2cm

Cylinder (1) Height =0.9cm Diameter =3cm

*All widths on rectangular prisms should be assumed to be the same as the length if it is unspecified.*



The Pawn Calculations
(1) )Cylinder: Area= 𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.52 
= 7.07𝑐𝑐𝑐𝑐2

Volume =  B × 𝐻𝐻 = 7.07 × 0.9 
=𝟔𝟔.𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑

(1)Rectangular Prism: Area =𝑊𝑊 ×
𝐿𝐿 =4.2 × 4.2
=17.64𝑐𝑐𝑐𝑐2 
Volume =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=17.64 × 1.1
=𝟏𝟏𝟏𝟏.𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟑𝟑

(2)Rectangular Prism: Area =𝑊𝑊 ×
𝐿𝐿 =1.3 × 1.3 
=1.69𝑐𝑐𝑐𝑐2 
Volume =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 =1.69 × 0.9 
=𝟏𝟏.𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟑𝟑

(2) Cylinder: Area = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋0.52 
= 0.785𝑐𝑐𝑐𝑐2 
Volume of a Cylinder =  B × 𝐻𝐻 = 
0.785 × 2.5 
=𝟏𝟏.𝟗𝟗𝟗𝟗𝟗𝟗𝒄𝒄𝒄𝒄𝟑𝟑

(3) Cylinder: Area = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋0.652 = 
1.327𝑐𝑐𝑐𝑐2 
Volume =  B × 𝐻𝐻 = 1.327 × 0.9 
=𝟏𝟏.𝟏𝟏𝟏𝟏𝟏𝟏𝒄𝒄𝒄𝒄𝟑𝟑

Sphere: Volume = 4
3

× 𝜋𝜋 × 𝑟𝑟3 = 4
3

×
𝜋𝜋 × 1.53 
= 𝟏𝟏𝟏𝟏.𝟏𝟏𝟏𝟏𝒄𝒄𝒄𝒄𝟑𝟑

Full volume: 
7.07+6.363+19.404+1.521+1.963+1.1
94+14.14 
=51.655𝒄𝒄𝒄𝒄𝟑𝟑

Full height: 
0.9+1.1+0.9+2.5+0.9+3
=9.3cm



The Rook Diagram

Cylinder (1) Height =1.4cm Diameter =3cm
Rectangular Prism (1) Height =1.6cm Length =3.5cm

Cylinder (2) Height =3cm 
Diameter =3.1cm

Rectangular Prism (2) Height =1.6cm Length 
=3.5cm

Rectangular Prism (3) Height =1.6cm Length 
=4.1cm

Cylinder (3) Height =4.5cm Diameter 
=3.1cm

Cylinder (4) Height =1.6cm 
Diameter =4.1cm

Rectangular Prism (4) Height =2.5cm 
Length =5cm

Rectangular Prism (5) X8 
Height =1cm Length =1.667cm
Width =0.8cm



The Rook Calculations
(1)Cylinder: Area of a circle Ba𝑠𝑠𝑠𝑠 =
𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.52 = 7.07𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 7.07 ×
1.4 =𝟗𝟗.𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟑𝟑

(1) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =3.5 ×
3.5 =12.25𝑐𝑐𝑐𝑐2 Volume of a rectangular 
Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 =12.25 × 1.6 =
𝟏𝟏𝟏𝟏.𝟔𝟔𝟔𝟔𝟔𝟔𝟑𝟑

(2) Cylinder: Area of a circle (Base) =𝜋𝜋𝑟𝑟2 
=𝜋𝜋𝑟𝑟𝑟.552 =7.55𝑐𝑐𝑐𝑐2 Volume of a cylinder 
=𝐵𝐵 × 𝐻𝐻 =7.55 × 3 = 𝟐𝟐𝟐𝟐.𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟑𝟑

(2) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =3.5 × 3.5 
=12.25𝑐𝑐𝑐𝑐2 Volume of a rectangular 
prism = 𝑊𝑊 × 𝐿𝐿 × 𝐻𝐻 =12.25 × 1.6 =
𝟏𝟏𝟏𝟏.𝟔𝟔𝟔𝟔𝟔𝟔𝟑𝟑

(3) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =4.1 ×
4.1=16.81𝑐𝑐𝑐𝑐2 Volume of a 
rectangular prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=16.81 × 1.6 =𝟐𝟐𝟐𝟐.𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟑𝟑

(3) Cylinder: Area of a circle (Base) 
=𝜋𝜋𝑟𝑟2 =𝜋𝜋1.552 =7.55𝑐𝑐𝑐𝑐2 Volume of a 
cylinder =𝐵𝐵 × 𝐻𝐻 =7.55 × 4.5 
=𝟑𝟑𝟑𝟑.𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟑𝟑

(4) Cylinder: Area of a circle (Base) 
=𝜋𝜋𝑟𝑟2 =𝜋𝜋2.052 = 13.202𝑐𝑐𝑐𝑐2 Volume of 
a cylinder =𝐵𝐵 × 𝐻𝐻 =13.202 × 1.6 = 
𝟐𝟐𝟏𝟏.𝟏𝟏𝟏𝟏𝟏𝟏𝒄𝒄𝒄𝒄𝟑𝟑

(4) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =5 × 5 
=25𝑐𝑐𝑐𝑐2 Volume of a rectangular 
prism = 𝑊𝑊 × 𝐿𝐿 × 𝐻𝐻 =25 × 2.5 =
𝟔𝟔𝟔𝟔.𝟓𝟓𝟓𝟓𝟓𝟓𝟑𝟑

(5) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =0.8 ×
1.667=1.334𝑐𝑐𝑐𝑐2 Volume of a 
rectangular prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=1.334 × 1 =𝟏𝟏.𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑

Full Volume: 
9.898+19.6+22.65+19.6+26.896+3
3.975+21.123+62.5+(1.334×8)
=9.898+19.6+22.65+19.6+26.896+
33.975+21.123+62.5+10.672
= 𝟐𝟐𝟐𝟐𝟐𝟐.𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟑𝟑

Full Height: 
1.4+1.6+3+1.6+1.6+4.5+1.6+2.5+1
=18.8cm



The Knight Diagram
(1) Cylinder Height =1.4cm 
Diameter =3cm

(2) Cylinder Height 
=4cm Diameter 
=2.4cm

(1)Rectangular Prism 
Height =1.4  Length 
=3.3cm

(1)Triangular Prism Length 
=1.8cm Leg1=1.8cm Leg2=1.1cm

(2)Rectangular Prism Height 
=1.55cm Length =2.335cm 
Width =1.8cm(2)Triangular Prism Length =1.8cm 

Leg1 =2.335cm Leg2 =0.7cm

(3)Triangular Prism Length =1.8cm Leg1 
=2.438 Leg2 =0.9cm

(4)Triangular Prism Length =1.8cm 
Leg1 =2.487cm Leg2 =0.9cm

(5)Triangular Prism Length =1.8cm 
Leg1 =2.645cm Leg2 =0.8cm

(3)Rectangular Prism 
Height =1.8 Length =0.7cm 
Width =0.5cm

(4)Rectangular Prism Height =1.8cm Length =0.8cm 
Width =0.5cm

(6)Triangular Prism Length =1.8cm 
Leg1 =1.7cm Leg2 =0.9cm

(5)Rectangular Prism Height = 1.8cm 
Length =0.8cm Width = 0.583cm

(7)Triangular Prism Length =1.8cm 
Leg1 =0.3cm Leg2 =0.5cm

*My Dad taught me the formula for Triangular Prisms.*



The Knight Calculations
(1)Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.52 = 
7.07𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
7.07 × 1.4 =𝟗𝟗.𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟑𝟑

(2)Cylinder:  Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.22 = 
4.524𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
4.524 × 4 =𝟏𝟏𝟏𝟏.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟑𝟑

(1) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =3.3 ×
3.3 =𝑐𝑐𝑐𝑐2 Volume of a rectangular 
Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 =× 1.4 = 𝒄𝒄𝒄𝒄𝟑𝟑

(1)Triangular Prism: Area of a 
triangle =1

2
× L1 × L2 = 1

2
× 1.8 ×

1.1
= 0.99𝑐𝑐𝑐𝑐2 Volume of a triangular 
Prism =Base× Length =0.99 × 1.8 
= 𝟏𝟏.𝟕𝟕𝟕𝟕𝟕𝟕𝒄𝒄𝒄𝒄𝟑𝟑 
To find the length of the next 
rectangular prism I have to find 
the length of the hypotenuse on 
the triangle so that they fit on 
top of each other.
Hypotenuse for (1)triangle: 
H= √(𝐿𝐿𝐿𝐿𝐿𝐿𝐿2 +
𝐿𝐿𝐿𝐿𝐿𝐿𝐿2) = √(1.82 +1.12)= 
√(3.24+1.21)= √ 5.45 =2.335cm

(2) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =1.8 ×
2.335=4.203𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=4.203 × 1.55 = 𝟔𝟔.𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟑𝟑

(2) )Triangular Prism: Area of a 
triangle =1

2
× L1 × L2 = 1

2
× 2.335 ×

0.7
= 1.635𝑐𝑐𝑐𝑐2 Volume =Base×
Length =1.635 × 1.8 = 𝟐𝟐.𝟗𝟗𝟗𝟗𝟗𝟗𝒄𝒄𝒄𝒄𝟑𝟑 
Hypotenuse for (2)triangle: 
H= √(𝐿𝐿𝐿𝐿𝐿𝐿𝐿2 +
𝐿𝐿𝐿𝐿𝐿𝐿𝐿2) = √(2.3352 +0.72)= 
√(5.452+0.49) =  5.942 =2.438cm

Note: I realised I needed to know the length of the 
third side of my right triangles so I asked my dad if 
there was any way I could do that, he told me that it 
was called a Hypotenuse and to research the 
formula for it.

L =Leg, which is another term for a side of the triangle.



The Knight Calculations

(3)Triangular Prism:Area of a 
triangle =1

2
× Leg1 × Leg2 = 1

2
×

2.438 × 0.9
= 1.097𝑐𝑐𝑐𝑐2 Volume of a triangular 
Prism =Base× Length =1.097 × 1.8 
= 𝟏𝟏.𝟗𝟗𝟗𝟗𝟗𝟗𝒄𝒄𝒄𝒄𝟑𝟑 
Hypotenuse for (3)triangle: 
H= √(𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵2 +
𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻2) = √(2.4382 +0.92)= 
√(5.944+0.240) = 

 6.184 =2.487cm
(4) Triangular Prism:Area of a 
triangle =1

2
× Leg1 × Leg2 = 1

2
×

2.487 × 0.9
= 1.097𝑐𝑐𝑐𝑐2 Volume of a triangular 
Prism =Base × Length =1.097 × 1.8 
= 𝟏𝟏.𝟗𝟗𝟗𝟗𝟗𝟗𝒄𝒄𝒄𝒄𝟑𝟑 

Hypotenuse for (4)triangle:H= 
√(𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵2 +
𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻2) = √(2.4872 +0.92)= 
√(6.185+0.81) =  6.995 =2.645cm
(5) Triangular Prism:Area of a 
triangle =1

2
× Leg1 × Leg2 = 1

2
×

2.645 × 0.8
= 1.058𝑐𝑐𝑐𝑐2 Volume of a triangular 
Prism =Base × Length =1.058 × 1.8 
= 𝟏𝟏.𝟗𝟗𝟗𝟗𝟗𝟗𝒄𝒄𝒄𝒄𝟑𝟑 
Hypotenuse for (5)triangle: 
H= √(𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵2 +
𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻2) = √(2.6452 +0.82)= 
√(6.996+0.64)=  7.636 =2.763cm

(6) Triangular Prism:Area of a 
triangle =1

2
× Leg1 × Leg2 = 1

2
×

1.7 × 0.9
= 0.765𝑐𝑐𝑐𝑐2 Volume of a 
triangular Prism =Base× Length 
=0.765 × 1.8 = 𝟏𝟏.𝟑𝟑𝟑𝟑𝟑𝟑𝒄𝒄𝒄𝒄𝟑𝟑 
(3) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 = 0.5 ×
0.7=0.35𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=0.35× 1.8 = 𝟎𝟎.𝟔𝟔𝟔𝟔𝒄𝒄𝒄𝒄𝟑𝟑



The Knight Calculations

(4) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 
=0.5×0.8=0.4𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=0.4× 1.8 = 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟑𝟑

(7)Triangular Prism: Area of a 
triangle =1

2
× Leg1 × Leg2 = 1

2
× 0.3 ×

0.5
= 0.075𝑐𝑐𝑐𝑐2 Volume of a triangular 
Prism =Base × Length =0.075 × 1.8 = 
𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏𝒄𝒄𝒄𝒄𝟑𝟑 
Hypotenuse for (7)triangle: 
H= √(𝐿𝐿𝐿𝐿𝐿𝐿𝐿2 +
𝐿𝐿𝐿𝐿𝐿𝐿𝐿2) = √(0.32 +0.52)= 
√(0.09+0.25)=  0.34 =0.583cm

(5) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =0.583×
0.8=0.466𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=0.466× 1.8 = 𝟎𝟎.𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟑𝟑

Full volume: 
9.898+18.096+5.054+1.782+2.335
+6.515+2.943+2.438+1.975+2.487
+1.975+2.645+1.904+2.763+1.377
+0.63 
= 𝟔𝟔𝟔𝟔.𝟖𝟖𝟖𝟖𝟖𝟖𝒄𝒄𝒄𝒄𝟑𝟑 

Full Height:
Sorry I couldn’t complete this 
height because I wasn’t sure how 
to with everything on a tilt.



The Bishop Diagram

(1)Cylinder Height =1.4cm 
Diameter =3cm

(1)Rectangular Prism Height =1.6cm 
Length=3.5cm

(2)Cylinder Height =3cm Diameter =2.8cm

(2)Rectangular Prism Height =1.4cm 
Length =2.6cm

(3)Cylinder Height =4.5cm 
Diameter =2.8cm

(3)Rectangular Prism Height =1.5cm 
Length =3.2cm

(4)Rectangular Prism Height =1.5cm 
Length =2.8cm

(4)Cylinder Height =1.5cm Diameter =3cm

(1)Sphere Diameter =3.6cm
(2)Sphere Diameter =1.2cm

(5)Rectangular Prism Height =1.6cm Length 
=0.3cm

(6)Rectangular Prism Height =0.8cm Length 
=0.8cm Width =0.3cm

(7)Rectangular Prism Height =0.5cm 
Length =0.3cm Width =0.3cm

Usually, Bishops have a slit in their head, but 
instead, I decided to add a cross because of the 
religious role Bishops have had in society.



The Bishop Calculations
(1) Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.52 = 
7.07𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
7.07 × 1.4 =𝟗𝟗.𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟑𝟑

(1)Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =3.5 ×
3.5 =12.25𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=12.25 × 1.6 = 𝟏𝟏𝟏𝟏.𝟔𝟔𝟔𝟔𝟔𝟔𝟑𝟑

(2) Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.42 = 
6.16𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
6.16 × 3 =𝟏𝟏𝟏𝟏.𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟑𝟑

(2) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =2.6 ×
2.6 =6.76𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=6.76 × 1.4 = 𝟗𝟗.𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟑𝟑

(3) Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.42 = 
6.16𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
6.16 × 4.5 =𝟐𝟐𝟐𝟐.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟑𝟑

(3) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =3.2 ×
3.2 =10.24𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=10.24 × 1.5 = 𝟏𝟏𝟏𝟏.𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑

(4) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =2.8 ×
2.8 =7.84𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=7.84 × 1.5 = 𝟏𝟏𝟏𝟏.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟑𝟑

(4) Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.52 = 
4.155𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
4.155 × 1.5 =𝟔𝟔.𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟑𝟑

(1) Sphere: Volume of a sphere =
4
3

× 𝜋𝜋 × 𝑟𝑟3 = 4
3

× 𝜋𝜋 × 1.83 = 
𝟐𝟐𝟐𝟐.𝟒𝟒𝟒𝟒𝒄𝒄𝒄𝒄𝟑𝟑

(2) Sphere: Volume of a sphere =
4
3

× 𝜋𝜋 × 𝑟𝑟3 = 4
3

× 𝜋𝜋 × 0.63 = 
𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗𝒄𝒄𝒄𝒄𝟑𝟑



The Bishop Calculations
(5) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =0.3 ×
0.3 =0.09𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=0.09 × 1.6 = 𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟑𝟑

(6) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =0.3 ×
0.8 =0.24𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=0.24 × 0.8 = 𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟑𝟑

(7) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =0.3 ×
0.3 =0.09𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=0.09 × 0.5 = 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟑𝟑

Full Volume: 
9.898+19.6+18.48+9.464+27.72+15.
36+11.76+6.233+24.43+0.905+0.14
4+0.192+0.045
= 𝟏𝟏𝟏𝟏𝟏𝟏.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟑𝟑

Full Height: 
1.4+1.6+3+1.4+4.5+1.5+1.5+1.5+3.6
+1.2+1.6+0.8+0.5
=24.1cm



The Queen Diagram

(1)Cylinder Height =2cm 
Diameter =3cm

(1)Rectangular Prism Height 
=4cm Length =1.1cm

Hexagonal Polyhedron 
Height =8.5cm Each 
side=0.7cm

(2)Cylinder Height =1.6cm 
Diameter =2.1cm

(3)Cylinder Height =0.8cm Diameter 
=1.7cm 

(4)Cylinder Height =1.8cm Diameter 
=1.1cm

(2)Rectangular Prism  Height 
=0.8cm Length =1.5cm

Semi-sphere Diameter =1.1cm

Sphere Diameter =0.5cm



The Queen Calculations
(1) Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.52 = 
7.07𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
7.07 × 2 =𝟏𝟏𝟏𝟏.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟑𝟑

(1)Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =1.1 ×
1.1 =1.21𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=1.21 × 4 = 𝟒𝟒.𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟑𝟑

Hexagonal Polyhedron: Area of 

a hexagon =3√3
2

× 𝑠𝑠2 = 3√3
2

 × 0.72 
= 1.819𝑐𝑐𝑐𝑐2 Volume of a 
hexagonal polyhedron =B× H 
=1.819 × 8.5 = 𝟏𝟏𝟏𝟏.𝟒𝟒𝟒𝟒𝟒𝟒𝒄𝒄𝒄𝒄𝟑𝟑 

(2) Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.052 = 
3.464𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
3.464 × 1.6 =𝟓𝟓.𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟑𝟑

(3) Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋0.852 = 
2.27𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
2.27 × 0.8 =𝟏𝟏𝟏𝟏.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟑𝟑

(4) Cylinder: Area of a Cylinder=
𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.82 =10.179𝑐𝑐𝑐𝑐2 Volume 
of a Cylinder=(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=10.179 × 1.8 = 18.322𝒄𝒄𝒄𝒄𝟑𝟑

(3) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =1.5 ×
1.5 =2.25𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=2.25 × 0.8 = 𝟏𝟏.𝟖𝟖𝟖𝟖𝟖𝟖𝟑𝟑

Semi-Sphere: Volume of a semi-
sphere = 2

3
× 𝜋𝜋 × 𝑟𝑟3 = 2

3
× 𝜋𝜋 × 0.553 

= 𝟎𝟎.𝟑𝟑𝟑𝟑𝟑𝟑𝒄𝒄𝒄𝒄𝟑𝟑

Sphere: Volume of a sphere = 4
3

×

𝜋𝜋 × 𝑟𝑟3 = 4
3

× 𝜋𝜋 × 0.253 = 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎𝒄𝒄𝒄𝒄𝟑𝟑

Full Volume: 
14.14+4.84+15.462+5.542+18.16+2
.178+1.8+0.348+0.065
= 𝟔𝟔𝟔𝟔.𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟑𝟑

Full Height:
2+4+8.5+1.6+0.8+1.8+0.8+0.55+0.5
=20.55cm



The King Diagram

(1)Cylinder Height =1.8cm 
Diameter =3cm

(1)Rectangular Prism Height 
=2cm Length =1.1cm

Hexagonal Polyhedron 
Height =8.5cm Each side 
=0.5cm

(2)Rectangular Prism 
Height =0.9cm Length 
=2.4cm

(2)Cylinder Height =1cm Diameter =1.6cm

(3)Cylinder Height =3cm Diameter 
=3cm

(3)Rectangular Prism Height 
=0.9cm Length =3.8cm

Semi-sphere Diameter =3cm
(4)Cylinder Height =0.5cm Diameter =1cm

(5)Cylinder 
Height 
=0.5cm 
Diameter 
=0.8cm

(4)Rectangular Prism Height =1.6cm Length 
=0.3cm

(5)Rectangular prism  Height =0.8cm Length 
=0.8 Width =0.3cm

(6)Rectangular Prism Height 
=0.5cm Length =0.3cm



The King Calculations
(1) Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.52 = 
7.07𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
7.07 × 1.8 =𝟏𝟏𝟏𝟏.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟑𝟑

(1)Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =1.1 ×
1.1 =1.21𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=1.21 × 2 = 𝟐𝟐.𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟑𝟑

Hexagonal Polyhedron: Area of a 

hexagon =3√3
2

× 𝑠𝑠2 = 3√3
2

 × 0.52 = 
0.65𝑐𝑐𝑐𝑐2 Volume of a hexagonal 
polyhedron =B× H =0.65 × 8.5 = 
𝟓𝟓.𝟓𝟓𝟓𝟓𝟓𝟓𝒄𝒄𝒄𝒄𝟑𝟑 

(2) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =2.4 ×
2.4 =5.76𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=5.76 × 0.9 = 𝟓𝟓.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟑𝟑

(2)Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋0.82 = 
2.01𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
2.01 × 1 =𝟐𝟐.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟑𝟑 
(3) Cylinder: Area of a Cylinder=
𝜋𝜋𝑟𝑟2 = 𝜋𝜋1.52 =7.069𝑐𝑐𝑐𝑐2 Volume of a 
Cylinder = B × 𝐻𝐻 =7.069 × 3 =
𝟐𝟐𝟐𝟐.𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟑𝟑

(3) Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =3.8 ×
3.8 =14.44𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=14.44 × 0.9 = 𝟏𝟏𝟏𝟏.𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟑𝟑

Semi-sphere: Volume of a semi-
sphere = 2

3
× 𝜋𝜋 × 𝑟𝑟3 = 2

3
× 𝜋𝜋 × 1.53 

= 𝟕𝟕.𝟎𝟎𝟎𝟎𝟎𝟎𝒄𝒄𝒄𝒄𝟑𝟑

(4)Cylinder: Area of a 
circle Ba𝑠𝑠𝑠𝑠 = 𝜋𝜋𝑟𝑟2 = 𝜋𝜋0.52 = 
1.571𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
1.571 × 0.5 =𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟑𝟑 



King Calculations

(5)Cylinder: Area of a circle Ba𝑠𝑠𝑠𝑠 =
𝜋𝜋𝑟𝑟2 = 𝜋𝜋0.42 = 0.503𝑐𝑐𝑐𝑐2

Volume of a Cylinder =  B × 𝐻𝐻 = 
0.503 × 0.5 =0.252𝒄𝒄𝒄𝒄𝟑𝟑

(4)Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =0.3×
0.3 =0.09𝑐𝑐𝑐𝑐2 Volume of a rectangular 
Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 =0.09 × 1.6 =
𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟑𝟑

(5)Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =0.3×
0.8 =0.24𝑐𝑐𝑐𝑐2 Volume of a rectangular 
Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 =0.24 × 0.8 =
𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟑𝟑

(6)Rectangular Prism: Area of a 
rectangle/square =𝑊𝑊 × 𝐿𝐿 =0.3×
0.3 =0.09𝑐𝑐𝑐𝑐2 Volume of a 
rectangular Prism =(𝑊𝑊 × 𝐿𝐿) × 𝐻𝐻 
=0.09 × 0.5 = 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟑𝟑

Full Volume: 
12.726+2.42+5.525+5.184+2.01+
27+12.996+7.069+0.786+0.252+0
.144+0.192
= 𝟕𝟕𝟕𝟕.𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑

Full Height:
1.8+2+8.5+0.9+1+3+0.9+1.5+0.5+
0.5+1.6+0.8+0.5
=23.5cm



Conclusion

I have concluded that I have achieved my aim and have 
successfully designed a chess set from scratch. I successfully 
designed and developed my pieces through repetitive trial and error 
(especially with the knight) and have learnt new mathematical 
concepts and formulas. And I was surprised to learn that the bishop 
and the rook had larger volumes than the king and queen, but by 
measuring all the pieces’ heights, I realised it must be because they 
are larger in length and width. As well as the fact after I submitted 
my draft Mrs Sampson suggested that I add the measurements of 
the shapes onto the diagram which helped me realise a few 
miscalculations.



Original Draft designs for the Knight



Fun facts about chess!

1. The second book published in English was a book about chess.
2. At the end of chess games, usually the two players shake hands 

to show mutual respect.
3. The FIDE (International Chess Confederation) celebrated its 

100th anniversary in Paris in 2024.



Mathematical Concepts used

(1)Multiplication 
(2)Division 
(3) Area formulas (Circle, square, triangle). 
(4) Volume formulas (Sphere, semi-sphere, triangular prisms, 
cylinders, and rectangular prisms.)
(5) Pi 
(6) Addition 
(7) Exponents 
(8) Hypotenuse formula 
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