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Math 10C Topic 1.& Imperial Measuresof LengthNotes & Examples

In 1976, Canada adopted SI units to measure length. However, construction
and manufacturing industries continue to use imperial units. Many Canadians
use imperial units to measure their height.

What is your height?

Look around the classroom.

Which object has a length of about one foot?
Which object has a length of about one inch?
Which object has a length of about one yard?

People have been measuring for thousands of years. Early trades people created
their own measuring devices and units. For example, people measured the
distance between two places by the number of days it took to travel from one
place to the other. Over time, these units were standardized as imperial units,
and relationships between the units were determined.

The imperial unit for measuring long distances is the mile. The length of

one mile was first established as the distance a Roman soldier could walk

in 1000 paces. One pace is 2 steps.

Imperial Unit Abbreviation Referent Relationship
between Units
Inch in. Thumb length
Foot ft. Foot length 1 ft. = 12 in.
Yard yd. Arm span lyd. =3 ft.
1 yd. = 36 in.
Mile mi. Distance walked 1 mi. = 1760 yd.

in 20 min 1 mi. = 5280 ft.



Many rulers marked with imperial units show one inch divided into eighths,
tenths, or sixteenths. To measure the length of an object, you must first
determine the smallest indicated unit by counting the number of divisions
between two adjacent inch marks. The ruler below has 16 divisions between

1
two adjacent inch marks, so the smallest indicated unit is 1_60f an inch, which
1

1§ written as ‘1—6‘ m.
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The pencil point is closest to the 7th division mark between 3 in. and 4 in., so

its length is 3 16 1D

A fraction of an imperial measure of length is usually written in fraction form,
not decimal form.

m Converting between Imperial Units

a) Convert 5 yd. to: b) Convert 51 in. to:

i) feet ii) inches i) feet and inches ii) yards, feet, and inches

Your Turn:

b) Convert 62 in. to:

1. a) Convert 7 yd. to: i) feet and inches

i) feet  ii) inches ii) yards, feet, and inches




m Solving a Problem Involving Converting between Units

Anne is framing a picture.
The perimeter of the framed picture will be 136 in.

a) What will be the perimeter of the framed picture b) The framing material is sold by the foot. It costs $1.89/ft.
in feet and inches? What will be the cost of material before taxes?
Your Turn:
2. Ben buys baseboard for a b) The baseboard material is
bedroom. The perimeter of the _ sold by the yard. It costs
bedroom, excluding closets a) What length of baseboard is $5.99/yd. What is the cost of
and doorway, is 37 ft. needed, in yards and feet? material before taxes?

m Solving a Problem Involving Two Unit Conversions

The school council has 6 yd. of fabric that will be cut into strips
5 in. wide to make decorative banners for the school dance. How many banners can be made?

5" S" 5" Sn




Your Turn:

3. Tyrell has 4 yd. of cord to make
friendship bracelets. Each a) How many bracelets can

b) Use unit analysis to check
bracelet needs 8 in. of cord. Tyrell make?

the conversions.

3 ETLTIER-S Solving a Problem Involving Scale Diagrams

A map of Alaska has a scale of 1:4 750 000. The distance
on the map between Paxson and the Canadian border

.o Hl S oy .
is 3 16 - What is this distance to the nearest mile?

Your Turn:

4. On the map with a scale of
1:4 750 000, the distance
between Seward and
Anchorage in Alaska is



Math 10C Topid..3 ¢ Relating Metric and Imperial Units of Measure Notes & Examples

Each measurement in the imperial system relates to a corresponding
measurement in the SI system.

This table shows some approximate relationships between imperial units and
SI units.

SI Units to Imperial Units Imperial Units to SI Units

a0
lmmtmm. S22 5%cm
fora = 1ft.=30cm
cm = 7o in.
1ft. =03 m
1 m=39in. 1yd. =90 cm
Some conversions are Im=3 - ft. lyd. =09 m
exact; for example, 4
1in. =254 cm 6 .
1yd. = 91.44 cm Lkm = 75 mi. 1 mi. = 1.6 km

We can use the data in the table above to convert between SI and imperial units
of measure.

m Converting from Metres to Feet m Converting between Miles and Kilometres

A bowling lane is approximately 19 m long. sy ; 2
8 2 ’ 8 After meeting in Emerson, Manitoba, Hana drove 62 mi. south

What is this measurement to the nearest foot? and Farrin drove 98 km north. Who drove farther?

Your Turn:

1. A Canadian football field is

; i 2. After meeting in Osoyoos, B. C.
approximately 59 m wide. 5 3 y ’

Takoda drove 114 km north
What is this measurement to and Winona drove 68 mi.

the nearest foot? south. Who drove farther?




m Solving a Problem that Involves Unit Conversions

Alex is 6 ft. 2 in. tall. To list his height on his driver’s
license application, Alex needs to convert this
measurement to centimetres.

What is Alex’s height to the nearest centimetre?

Your Turn:

3. Nora knows that she is
5 ft. 7 in. tall.

What height in centimetres
will she list on her driver’s
license application?

3¢ -3 Estimating and Calculating Using Unit Conversions

A truck driver knows that her semitrailer is 3.5 m high. The
support beams of a bridge are 11 ft. 9 in. high. Will the vehicle fit
under the bridge? Justify the answer.

Your Turn:

4. A truck driver knows that his
load is 15 ft. wide. Regulations
along his route state that any
load over 4.3 m wide must
have wide-load markers and an

escort with flashing lights.
Does this vehicle need wide-
load markers? Justify your
answer.



Imperial Units of Length

dinszsem  idisgem  dsogm

SI Units of Length



Math 10Cc Topic 1.4Ac Surface Area of a Right Pyramid Notes & Examples

A right pyramid is a 3-dimensional object that has triangular faces and a base
that is a polygon. The shape of the base determines the name of the pyramid.
The triangular faces meet at a point called the apex. The height of the pyramid
is the perpendicular distance from the apex to the centre of the base.

apex

triangular face
height

base

When the base of a right pyramid is a regular polygon, the triangular faces are
congruent. Then the slant height of the right pyramid is the height of a
triangular face.

slant height '
§

regular right square right pentagonal
tetrahedron pyramid pyramid

The surface area of a right pyramid is the sum of the areas of the triangular
faces and the base.



Calculating the surface area of a pyramid by drawing a net.

This right square pyramid has a slant ™ 10cm
height of 10 cm and a base side
length of 8 cm.

8 cm

! 10 cm

Determining the Surface Area of a Regular Tetrahedron
Given Its Slant Height

A tetrahedron is a

Jeanne-Marie measured then recorded 7.8 cm . :

the lengths of the edges and slant height triangular pyramid.
of this regular tetrahedron. What is its A regular tetrahedron
surface area to the nearest square has 4 congruent
centimetre? 2%em equilateral triangular

faces.



Your Turn:

Calculate the surface area of
this regular tetrahedron to the
nearest square metre.

43 m

50m

m Determining the Surface Area of a Right Rectangular Pyramid

A right rectangular pyramid has base dimensions 8 ft.
by 10 ft., and a height of 16 ft. Calculate the surface
area of the pyramid to the nearest square foot.

Your Turn:

A right rectangular pyramid
has base dimensions 4 m by
6 m, and a height of 8 m.
Calculate the surface area of
the pyramid to the nearest
square metre.



Math 10Cc Topic 1.48: Surface Area of a Riglf€oneNotes & Examples

Surface Area of a Right Cone

Surface area = lateral area + base area

For a right cone with slant height s and base
radius r:

SA = Trrs + w2

m Determining the Surface Area of a Right Cone

A right cone has a base radius of 2 ft. and a height of 7 ft.
Calculate the surface area of this cone to the nearest square foot.

Your Turn:

Calculate the surface area of
A right cone has a base radius  this cone to the nearest square
of 4 m and a height of 10 m. metre.



(SETLTIEN- 3 Determining an Unknown Measurement

The lateral area of a cone is 220 cm?. The diameter of
the cone is 10 cm. Determine the height of the cone to
the nearest tenth of a centimetre.

Your Turn:

A model of the Great Pyramid 3000 square inches. The side
of Giza is constructed for a length of the base is 50 in.

museum display. The surface Determine the height of the
area of the triangular faces is model to a tenth of an inch.



Math 10Cc Topic 1.5¢ Volumeof RightPyramids & Cones

Volumes of a Right Prism and a Right Pyramid

The volume of a right prism is:
Volume = (base area)(height)

V= Ah

The volume of a right pyramid with the same base and
the same height is:

|
Volume = 3 (base area)(height)

1
V= EAh

The volume of a right prism is 3 times the volume of a right pyramid with the
same base and the same height.

1
Or, the volume of a right pyramid is 3 the volume of the right prism with the

same base and the same height.

Determining the Volume of a Right Square Pyramid Given
Its Slant Height

Calculate the volume of this right square pyramid to
the nearest cubic inch.

6 in.



We can write algebraic formulas for the volumes of right rectangular prisms
and right rectangular pyramids with the same base and the same height.

Volumes of a Right Rectangular Prism and a Right
Rectangular Pyramid

A right rectangular prism with A right rectangular pyramid with
length [, width w, and height A, base length /, base width w, and
has volume: height h, has volume:
= 1
| h
S8
P / 1
w w

m Determining the Volume of a Right Rectangular Pyramid

Determine the volume of a right rectangular pyramid
with base dimensions 5.4 cm by 3.2 cm and height
8.1 cm.

Answer to the nearest tenth of a cubic centimetre.

Volumes of a Right Cylinder and a Right Cone

A right cylinder with base radius r A right cone with base radius r
and height h has volume: and height 4 has volume:
= 1

= fi



m Determining the Volume of a Cone

Determine the volume of this cone to the nearest
cubic inch.

18 in.

12 in.

(3 ETT N3 Determining an Unknown Measurement

A cone has a height of 4 yd. and a volume of 205 cubic
yards. Determine the radius of the base of the cone to

the nearest yard.



Your Turn

1. Calculate the volume of this
right square pyramid to the
nearest cubic foot.

3. Determine the volume of this
cone to the nearest cubic
millimetre.

13 mm

8 mm

Determine the volume of a right
rectangular pyramid with base
dimensions 3.6 m by 4.7 m and
height 6.9 m. Answer to the
nearest tenth of a cubic metre.

4. A cone has a height of 8 m and
a volume of 300 m3. Determine
the radius of the base of the
cone to the nearest metre.



Math 10Cc Topic 1.6c Surface Area & Volume of a Sphere

Surface Area of a Sphere

The surface area, SA, of a sphere with radius ris:
SA = 41rr?

m Determining the Surface Area of a Sphere

The diameter of a baseball is approximately 3 in.
Determine the surface area of a baseball to the
nearest square inch.

m Determining the Diameter of a Sphere

The surface area of a lacrosse ball is approximately
20 square inches. What is the diameter of the lacrosse
ball to the nearest tenth of an inch?



Your Turn:

1. The diameter of a softball is 2. The surface area of a soccer

approximately 4 in. Determine ball is appr‘?"i’:ately _
the surface area of a softball to 250 square inches. What is

. the diameter of a soccer ball
the nearest square inch.

to the nearest tenth of an inch?

Volume of a Sphere

The volume, V, of a sphere with radius r is:

-+
=Sar

m Determining the Volume of a Sphere

The sun approximates a sphere with diameter
870 000 mi. What is the approximate volume of
the sun?

S ETL RS Determining the Surface Area and Volume of a Hemisphere

A hemisphere has radius 8.0 cm.

a) What is the surface area of the hemisphere to the nearest tenth
of a square centimetre?



Your Turn:



