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WARM-UP... Construct a perpendicular bisector

PERPENDICULAR BISECTOR - a line that divides a line segment into

two equal pieces and intersects at 90°
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7.1 - Measuring, Drawing and Estimating Angles

MATH ON THE JOB

Gue Rendell’s job takes her from the digital world of graphic design

and social media to granite cliffs inhabited by canbou, mink, and red
fox. Sue and her partner Bob Hicks own and operate Gros Morne
Adventures. Their guiding company takes customers on kayaking, hiking,
snowshoeing, and ski touring trips through Gros Mome National Park.
'When guiding guests “we work with maps and a compass on some of
our outings, which involves angles, bearings, and declination,” says Sue.

Sue was bom in Gander, ML, but grew up in Goose Bay, Labrador. Her
ancestors arnved in Newfoundland from England and Ireland in the late
1700s and mid 1800s.

Susan went to high school at St. Paul’s High School in Gander, ML

‘When not in the park, Sue markets her business through social media,
photography, presentations, and print ads that she designs. This

imvolves calculating dimension when she scales photos to include in
advertizements. Her business also includes a café, so Sue must calculate
food and labour costs and menu pricing. She also estimates staffing
costs.

Gue is planning to take guests on a challenging four-day
hike along the Long Range Traverse route. Over the course
of the hike, her guests will spend thres nights at rough
campsites along the route.

1. As a safety precaution, all hikers going into the
backcountry need to know how to use a compass and
map. Compassas are divided into 3607, as shown. Using
the map provided, give the direction in degrees the
hikers will need to take:

al From the start point to the first campeite.
b} From the first campsite to the second campsite.
c) From the second campsite to the third campzite.

d) From the third campsite to the end paint.

ra

. Uzing the scale provided, estimate the approximate
length of the hike if hikers followed the route shown here.

Suve guides hikes through Gros Mome
National Park, NL, which iz a Uinited Nations
Fducational Scientific and Cultus!
Organization (UNESCO) Werld Hentage Site.
While they hiks, her guests enjoy the park s
mountains, fjords, waterfalls, and beaches.
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SOLUTION

2011 Goaglekmagery © 2011 ToraMetics

Using Blackline Master 7.1 (p. 458), have
students draw line segments to show what

the directions the hikers will roughly follow
between destinations and then use a protractor
to calculate the number of degrees between
north and the line the hikers will be travelling
along. Suggest to students that they can more
easily measure the degrees by extending the
lines beyond the destination points to that they
line up with the markings on their protractor.

a) 65°
b 33°
o 3257

d) 282°

. As students are being asked to estimate the

length of the hike, the answers here will vary.
Students should measure the route with a ruler
then convert the measured value using the
scale provided. Answers should range between
40 and 50 km.
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Working with True Bearing

In navigation and map-making, people often measure
angles from the vertical, or north. The angle, measured
in a clockwise direction from a line pointing north is
referred to as the true bearing. Straight north has
a bearing of 0c 0°
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EXAMPLE...

lrue bearing
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EXERCISE:
1) If a boat is travelling 25 south of straight east, what is its true bearing?
(Solution - 115) \J
77? |
SE L
2) What is the true bearing of a boat travelling south? a5
(Solution - 180(r) \

279 '

3) What is the true bearing of a boat travelling north-northwest?
s (Solution - 337.9)

20+ Y5108

277
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Examples...

a) Determine the true bearing between A and B.

N

L s

b) Determine the true bearing between A and B.
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MATH ON THE JUB

The Hungry Heart Café is a unique restaurant in 5. John's,
Newfoundland. Founded by Stelle Burry Community Services,
the Hungry Heart Café is both a restaurant and a job-training
program for people who have experienced significant
personal troubles including abuse, addictions, violence, and
incarceration.

Chef Kathy Jaeger was instrumental in creating the
Hungry Heart Café program. As a teacher, she gives her
students classroom waork, on the job training, and lite skills
development. "My main duties include instructing students
= - o < in all aspects of introductory restaurant cooking and catering
Students at Fhf-' Hungry Heart Café leam how to work in a in hopes that it will improve their prospects for employment.
restaurant kitchen from chef Kathy Jaeger. | am also responsible for overall food production of the Cafe
and staff supervision.”

Originally from Ontario, but with family ties to the Maritimes, Kathy received her culinary training at George Brown College
in Toronto, has her national certification in Food Satety Training from the Canadian Restaurant and Food Service Association,
and her Red Seal certification. She uses math to calculate food, beverage, and labour costs; to measure ingredients using
volume and weight measures; to order supplies and calculate menu pricing; to cut and slice foods proportionately; to
calculate and track inventory; and to calculate conversions between imperial and Sl units.

The Hungry Heart Café has been asked to cater a fundraising dinner, featuring apple pie for dessert.

1. If there are 60 guests, and Kathy bakes 10 pies, how many slices of pie will Kathy need to cut out of each pie to make sure
there is a piece of pie for each guest?

2. What will be the approximate size of the central angles of the pieces of pie?

3. One of the guests wants only half a piece of pie. What would be the approximate size of the central angle of the half-piece
of pie?
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HOMEWORK...

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

Do #5 - 7 [Bearings]



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 {
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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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