Unit 5 : .
Dimensions of Space

L1 Views of 3D solids
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Coded blueprint of a solid:

* (only for the top/bottom view)

* It indicates in each square of the base of the solid,
the number of cubes stacked up vertically over it .
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Practice:
52#1-4




Unit 5

L2 Properties of 3D _ ,
Prism Square base prism Vertex/Vertices (8) )
o Cylinder Bases(2)
Vertex/Vertices (8 Triangle
CUbe — ( ) Triangle & C:be pase prism, Edge (12)
base oo e ——— Lateral surface
' Edge (12) prism {84 i ~ -
: 9 ~.,  Lateral faces (4) ) Heiaht (di
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s square H = .
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s . — Bases(?) Named after the shape of the __Dase Height (distance
between bases)
Pyramid Apex (1) Sphere Lateral surface
Lateral edge (4 ;
Height * = —Cane Apex (1) No Vertices Radius
eig ) p VETIES
Mamed after the shape Height * Edges
fthe Base Slant Height * . No =08 v Diameter
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R o Lateral surface
Base (only ]..) Radius ] Lateral surface
Vertex (Vertices (4) Hemisphere
; Base edge/l _h w - Radius
Triangular  Peatagonal ¢ ge/lengt
Pyramid Pyramid

Base (maybe)

Unit conversion

» Always check that units are matching before you start a question
 To convert Area (unit?) multiply or divide by 100 (10?)
« To convert Volume (unit®) multiply or divide by 1000 (108)

A) Volume is the quantity of space that an object occupies
Capacity is the volume of the hollow part of an object.

B) The cubic decimetre (dm?3) corresponds to a cube with edge 1 dm (10

cm)
1Tm3=1KL m
1dm3=1L
1Temd=1mL Hn:Limlu
milliliter
=
C) 1Lofwater=1kg _QHHHH
at standard temperature and pressure centimeter

Practice:
54#1,2




Unit 5
L3 Areas of Prisms and Cylinders

For every solid we can find two types of areas:
— Lateral area (A)): area of lateral faces-no base(s)
— Total area (Ay): area of lateral faces and base(s)

Formulas:
AL Ap=AL+2A,
(Lateral Area) |(Total Area)
Cubes
Prisms
Cylinders

A
(Lateral Area)

A=A +2A,
(Area total)

s % ow?

Ex 1: Find the total area

3cm

A A=A +2A,
(Lateral Area) (Area total)

prisms L) Poh+ 24,

Ex 2: Find the total area:
A =P.h+2A,

3cm

3-4-5 pythagorean triple

AL A=A +2A,
(Lateral Area) (Area total)

CrS >~ or nch  2nrh+2nr?

Ex 3: Find the total surface area of the cylinder

h=10 cm A =2mrh + 27r?

A A=A +2A,
(Lateral Area) (Area total)

Prisms [N Poh+ 24,

Ex 4: Find the total surface area of this prism

A =P.h+2A, A

5cm

AL A=A, +2A,
(Lateral Area) (Area total)

Cylinders 2nrh  or 7dh 2nrh + 2 r?

Ex 5: Find the total area:

% 8.4cm

Ifd=5.4cm
Thenr=2.7cm

Practice: 5.5 Set 1




Unit 5
L4 Areas of Pyramids and Cones

DAL A

\/

Formula:
Al Ar=AL+A
(Lateral Area) |(Area total)
Pyramid Pys BS v,
— 2
2
Cone nrs nrs + mr2

A, Ar=A +A,
(Lateral Area) (Area total)

B
»S P s +Ab

Pyramid ;

2 2
Ex 1: Find the surface area

of the pyramid of Giza. $=186.4m

Lyase=240.3 m

AL A=A +A,
(Lateral Area) (Area total)

Pyramid Pys B S
i S
2 2 Ab

Ex 2: Calculate the Lateral Area
41 cm

18 cm

Cone Trs trs + qtr2

AL Ar=A + A,
(Lateral Area) {Area total)

Ex 3: Find the total surface area of the cone.

2.62cm

0.5cm

Cone

Cone nrs trs + qtr2

A, A=A +A,
(Lateral Area) {Area total)

Ex 4: Calculate total area both bases included

Ex 5: A factory makes cement blocks in the shape of truncated
square base pyramids. They want to paint the lateral faces and
the upper base of these blocks. How many cans of paint will be
required if each can on paint covers 40 m2 . They will make
1000 blocks?

/e

AT = AL BIG PYR — AL Small pyr + Aupper base

Practice: 5.5 - Set 2




Unit 5

%

L5 Area of Spheres

o <
@’/

* Formulas:
(Lateral Area) |(Only hemispheres
have a base)
Spheres 4112
Hemispheres | 272 3712

AL = A Sphere Ar= AL+ A,
(Lateral Aarea) {only hemispheres have a base)

4712 27tr2 + 7ur2

Ex 1: A Tennis ball has diameter 6 cm. What is
its surface area?

@

6cm

AL = A Sphere Ar= AL+ A,
(Laterai Aarea) (only hemispheres have a base)

Ex 2: A soccer ball with diameter 30 cm is placed

47tr2 27crZ + qur?

tightly inside a cube box. Find the difference
between their surface areas.

4712 27tr2 + 7ur2

AL = A Sphere Ar= AL+ A,
(Lateral Aarea) {only hemispheres have a base)

Ex 3: How many times greater is the SA of the Sun than the
Earth?

ds=1391 000 km
r=695500

&

d;=12756 km =637

Practice:
5.5Set3




Unit 5

. . Ex 1:
L6 Areas of Composite solids
4 cm

Unfamiliar Solids can be broken down into

simpler solids so that their area and volume can STl

be calculated more easily. s em
Note the hidden bases
between the cone,
cylinder, and the
hemisphere.

Ex 2:

When you have a composite solid:

1. Separate and identify the solids involved.

2. Write the formulas for all the lateral areas
involved, and only the visible bases.

3. Calculate them and add them together.

4. Watch out for hidden bases whose areas
should not be included.

The solid shown below consists of a square base pyramid
joined to a square base prism. The height of each lateral
surface of the pyramid is 12 cm, and the prism’s dimensions
are 8 cm by 8 cm and a height of 6 cm. Find the total
surface area.

Note the hidden base between

the pyramid and the prism.

Ex 3:
A hemisphere is placed on the flat surface of another

hemisphere. What is, rounded to the nearest unit, the total area
of this solid?

3cm
r

6cm

Practice:
5.5Set 4




Unit 5
L7 Volumes of Prisms & Cylinders

Consider a pack of printer papers. With dimensions:
=28 cm; w=21.5cm; h=5cm.
Area of one paper: A = lw = (28)(21.5) = 602 cm?
The space this pack occupies (volume):
: Y =(602)(5) = 3010 cm3

—

#

Ex 1: Determine the volume of this cube

3cm

Ex 2: Determine the volume of this prism

| height = 12 dm

8.4dm*|

Vpriim = Ah. h 12.4dm

Ex 3: Determine the volume of this cylinder

Ex 4: Find the volume of this hot air balloon

Ex 5:
This tank is filled with 1500 L of gas. How much time will
be required to fill the rest of it at a rate of 20 L/min?

D=14m Vtank = Ab. h
) R=7m
V = mr2eh H=35m 3
13 cm
Diameter =14 m
Height is 2.5 times the diameter 2m tm
Ex 7:

Ex 6: Determine the volume of material
required to make a cd in mL

Thickness

- is4 mm
38 mm)| 120 mm

r=19 mm
R =60 mm
h=4mm

A triangular base prism is submerged in a cylindrical

bucket of water with a 5 cm radius. The water level in the
bucket rises 0.8 cm. What is the volume of the prism _
submerged in the water? —

Practice:
5.6Set1




Unit 5
L8 Volumes of Pyramids and Cones

How does the volume of any pyramid (or cone)
compare to the volume of a prism (or cylinder)
of the same size of base and height?

_ tr’h

\'

_Aph
pyramid ~ 3

Ex 1: Find the volume

A A

4m

Ex 2:

A square base pyramid trophy, has height 6 cm and its
slant height is 10 cm. If it is made of aluminum and the
mass of 1 dm?3 of aluminum is 2.7 Kg, calculate the
mass of this trophy.

_ Ap h
6cm 10 cm prramid - T

v

Ex 3:
If Eric fills the plastic cup (shown below) to % its

capacity with lemonade, how much lemonade (in
cl) will be poured into the cup? 33cm

9cm

\\\ /1 cm 13.6 cm

Practice:
5.6 Set 2




Unit 5
L9 Volume of a Sphere

V. =2V,

Ex 1: Find the volume of the sphere with

sphere — cone
e h diameter 10 cm
s W
r2e 2r
AT /AL [+
_amr3 o v
3
_ 4mr3
vsphere T3
Ex 3:

The interior and exterior diameters of a metallic ball are 8
cm and 10 cm respectively. What is the ball’s mass if the

mass of 1 dm?3 of this metal is 3 Kg?/_\
_~T0em "~

N\

Ex 2: Find the volume of the
Earth in km3

; diameter= 12 756 km

r=6378 km

Practice:
5.6 Set 3




Unit 5

L10 Volumes of composite solids

1. Separate and identify the solids involved.

2. Write the formulas for all the solids
involved.

3. Calculate them and add them together.

Ex 1: Find the volume of this silo in Kl:

=

L
L

Ex 2: Find the volume of this ice cream
cone in ml:

Ex 3: Determine the volume of this
space probe

i ﬁ.‘w,_"

g = = oy
3 T
7
¥

Practice:
5.6 Set 4

LATERAL AREA | TOTAL AREA

RIGHT A = 2T[rh = 2T[rh + 2T[r'2 V.. = T[rzoh
CYLINDERS LAT Aror cylinder

RIGHT REGULAR Prs by s o
A==  Agr=—+A,  Voma= "o
PYRAMIDS LAT 2 oT 2 b pyramid 3
RIGHT CONES — _ 5 2.
- A= Aror = TIrs * T v, =Trch
cone 3
— — 2 2
“ Aur = Aror = 4T v =i
sphere 3
Aiar = Aror = 21r V, o= 2nr
Note: if the base is included, add r2. %" 3




