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Estimating Angles using Referent Angles

Estimations are made in many trades that use angles. Imagine that you are
working as a tradesperson in the situations below and make the following

timati (aim To be withit 59).
estima 1oni ’éﬁ"&o jzﬁ‘l mn o~ . {Q,l/‘b"

a) a'landscaper estimating the . b) asurveyor estimating the angle
; angle of the corner of a garden | of a property boundary line on

/ bed a map 20’

d) a cabinet-maker estimating the
the peak of a roof ][96"

SOLUTION

a) Students will be able to recognize a 90° angle b) Students will be able to see instantly that
without measuring, so they should be able to this angle is more than 180° but not quite
look at this angle and estimate it to be slightly big enough to add another 45°. So they may
less than 90° They might also compare it to a describe it as “a straight angle (180°) plus
real-life example of 90°, such as a corner. They about a bit less than one-half of a right angle
will probably rotate the page on which the (45°)", and come up with a close estimate of
diagram appears, to position the angle so that 219° to 223°,

one of the rays is horizontal, which will show
clearly that the angle is an acute angle, less

than 00°. A close estimate would be within 76° d) The acute angle is the top left corner can be
to 80°. seen to be a 45° angle by using a referent. The

obtuse angle in the lower left corner can be
seen to be a right angle plus a little more than

a 45° angle so a close estimate will be about
145=.

¢) Students will see that this is greater than 90°
but not quite wide enough to add another 45°.

The will be able to suggest a close estimate of
around 130°.
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Estimate the measure of this angle without using a measuring device. \60
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Example 1

Use a ruler and compass to create the following angles.
a) Draw a 90° angle.

b) Replicate any existing angle.
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Angle Constructions... 1) Perpendicular Bisector

October 26, 2015

STEP 1:

Put the compass point at the mark you made. Open the compass
slightly and make two more marks on each side of the first mark.
Ensure they are the same distance from the first mark.
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STEP 2:

Widen the compass a bit more, and place the compass point at one

of the new marks. Make a small arc, then do the same thing after
placing the compass point at the other new mark. Ensure the two arcs
intersect each other.
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STEP 3:

Draw a line segment that goes between or through the point where
the arcs intersect and the first mark you made. The two line segments
are perpendicular to each other, and therefore form a 90° (right)
angle.
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Angle Constructions... 2) Replicate an Angle

October 26, 2015

STEP 1:

b) To replicate any existing angle, follow these steps.

Use a compass to lightly draw an arc centred at the vertex of the
original angle.

10
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STEP 2:

Use a ruler to draw one side of the new angle, and draw an arc of the
same radius and arc length as the one you just drew on the original
angle.

October 26, 2015
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STEP 3:

Bring the compass up to the original angle, and set it so that its point
and the tip of the pencil touch the points where the original arc
intersects the sides of the angle.

Y

October 26, 2015
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STEP 4:

Place the compass point over to the point of intersection of the side of
the new angle and the new arc. Draw a short arc through the new arc.

13
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STEP 5:

Use the ruler to draw the other side of the angle, from the left end of
the first side (the vertex) through the point of intersection of the two
arcs. The result is a new angle with the same measure as the original.

14
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How Can We Bisect An Angle???

October 26, 2015

(‘angle bisector: a Method #1 - Paper Folding

segment, ray, or line that .
separates two halvesof a | Method #2 - Protractor and straight edge

@:ected angle

Method #3 - Compass and straight edge
Example

Accurately bisect an angle like the one shown here.

/
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L »
SOLUTION
Measure the angle using a protractor. Divide that measure by 2. 65
. g0 R LT
The angle measure is 65°. \\\\\\ﬁ“‘fﬂ % & ,ﬂ’”/ﬂy%
.

00

17

65+2=325

Use a protractor to measure and mark off a 32.5° angle.

Draw a line segment from the vertex to the mark you made. \'

The angle has been successfully divided into two equal parts.
ALTERNATIVE SOLUTION
Trace the angle on above onto a sheet of paper. Place one side of the angle

over the other side, creating a fold that goes through the vertex of the
angle. The angle has been successfully divided into two equal parts.

ALTERNATIVE SOLUTION 2

Replicate the angle drawn in the previous solution. Set a compass so that
the gap between the pivot point and pencil is a few centimetres. Put the
pivot point on the vertex. Mark each side of the angle with the pencil.

Adjust the compass so that the gap between the pivot point and pencil is
over half the distance between the two marks on the sides of the angle.
Put the pivot point on one mark and mark off a short arc inside the angle.
Put the pivot point on the other mark and mark off another short arc
inside the angle, to intersect with the first arc.

16
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HOMEWORK...

Worksheet - Measuring, Drawing & Estimating Angles (7.1).pdf

Do#1-4

Be able to construct...
1) 90 degree angle

2) Replicate an angle

3) Bisect an angle

19



Attachments

Q Worksheet - Measuring, Drawing & Estimating Angles (7.1).pdf



BUILD YOUR SKILLS

1. Estimate the measure of the indicated angles, to within approximately 5°.

a) b)

2. Look closely at the indicated angles and predict what relationships may
exist among them. Measure the indicated angles in this king post truss to
confirm your predictions.

3. Chantoya is making a picture frame for her favourite picture, a
reproduction of a silkscreen print by Alan Syliboy. She cuts the bottom
piece of the wooden frame with 50° angles. If Chantoya wants 90°
corners on the frame, at what angle must she cut the bottom ends of the
side pieces?

4. A woodworker is given the following diagram of an octagonal panel
that will have to be cut from a rectangular piece of wood. At what
approximate angles will the cuts have to be made, either to the vertical or
the horizontal sides?

| 60cm |

7.1 — Measuring, Drawing & Estimating

5. Draw a vertical ray that points upward to depict the direction north
(bearing 0°). From the end point of that ray, draw more rays that depict
the following true bearings: 65°, 1407 220°, and 315°. (The angles should
be measured clockwise from north.)

6. Gaelic Day, a celebration of the Scottish language and culture, happens
yearly at the Gaelic College of Celtic Arts and Cralts on Cape Breton
Island in St. Ann’s, Nova Scotia.

For the celebration you are asked to draw a small map to help guests
find their way to events. Sketch a map featuring several locations,
without using any tools. Estimate the distances and directions. First
draw the school bell, which will be the reference point for the other
locations. From the bell, draw the following;

* Mackenzie Hall is located 30 m WNW of the bell;
» The Clachan, or weaving studio, is 100 m north of the bell; and

* The Great Hall of Clans' southwestern corner is 45 m from the bell
and has a true bearing of 75°. The building is 40 m long and 30 m
wide.

Use a scale for the map in which | cm equals 20 m on land. After you
have finished, compare your estimated angle and distance measures
using a protractor and a ruler."

7. Magnetic declination is the difference between true north (the direction
to the North Pole) and magnetic north (the direction a compass needle
actually points towards). A park ranger is using a compass that cannot be
adjusted for magnetic declination. From the starting point on her map,
she must walk at a true bearing of 54°, then at a true bearing of 195° and
finally in that a true bearing of 107°.

The magnetic declination on her map is 6° east of true north.

The park ranger wants to convert the true bearings on her route (which
are based on true north) to the compass readings she will read from her
compass.

a) How should the park ranger calculate the compass readings?
b) What compass reading should she use for each true bearing?

To visualize the park ranger’s route, draw a rough map showing the three
bearing directions.

Angles

A compass needle points
towards magnetic north,
which varies by location.

1,

BUILD YOUR SKILLS, PAGE 284

1. a) 26.5° (A good estimation would be either
25° or 30°)

b) 243° (A good estimation would be either
240° or 245°)

3. 40°

4. The measures of the angles of the cuts
should be 30° to 40° (from the horizontal)
and 50° to 60° (from the vertical.) The exact
measurements are 33.7° from the horizontal
and 56.3° from the vertical.

| 60cm {

~ 30° 10 40°

50° to 60°

5

3

¥

8o

*»\ 12cm =

f—

N{0°)
> 315°
B5°
prilg 140°

6.

MacKenzie

Hall

x Great Hall
of the Clans
[[] e Clachan

Extend your thinking

7. a) Subtract 6° from the azimuths to get the
compass degrees.

b) The compass reading for the first leg is
48°.
The compass reading for the second leg
is 189°.

The compass reading for the third leg is
101°.
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