Unit 4:

Linear Functions



6.1 Slopeof aline

LESSON FOCUS  Determine the slope of a line segment and a line.

Make Connections

The town of Falher in Alberta is known
as la capitale du miel du Canada,

the Honey Capital of Canada. It has the
3-story slide in the photo.

How could you describe the steepness
of the slide?



Some roofs are steeper than others. Steeper roofs are more expensive to shingle.
The steepness of a roof is measured by calculating its slope.
rise

Slope P

The rise is the vertical distance from the bottom of the edge of the roof to the top.
The run is the corresponding horizontal distance.
For each roof, we count units to determine the rise and the run.

Roof A

For Roof A
rise
Slope = Tan
_3
Slope = 3
Slope = 1
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Roof B

For Roof B

rise
Slope = un
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Slope = 0.583

Roof C
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For Roof C
rise

Slope = Tun

Slope = I

Slope = 1.75

Roof C is the steepest because its slope is the greatest.
Roof B is the least steep because its slope is the least.
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m Determining the Slope of a Line Segment

Determine the slope of each line segment.

a) y — (‘-’-,3> b) y
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‘When a line segment goes up to the right, both y and x increase; both the rise and
run are positive, so the slope of the segment is positive.
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For a horizontal line segment, the change in y is 0 and x increases.
The rise is 0 and the run is positive. So, any horizontal line segment has slope 0.

rise
y Slope = Tun
X
0 Slope = —
05lo fun
Slope =0
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When a line segment goes down to the right, y decreases and x increases; the rise is
negative and the run is positive, so the slope of the segment is negative.
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For a vertical line segment, y increases and the change in x is 0.
The rise is positive and the run is 0.

Y rise
undefiped Slope = run
slppe x .

0 Slope = %

A fraction with denominator 0 is not defined.
So, any vertical line segment has a slope that is undefined.
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‘We can show that the slopes of all segments of a line are equal.
On line MT, vertical and horizontal segments are drawn for the rise and run.

These segments form right triangles. ¥

Consider the lengths of the legs 1 6 » “M
of these right triangles. v i
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m Drawing a Line Segment with a Given Slope

Draw a line segment with each given slope.
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Example 3 leads to a formula we can use to determine the slope of any line.

Slope of a Line y O, FX) [ 1A
P —t—— --1.."/
A line passes through A(x, y,) and B(x,, ). ot " B(x5, ¥5)
2 1 A
- _h-X L™
Slope of line AB = x = x, P (X, Vs i
0

M'-'— Y- y,
.Y-._-Y\
A lowercase "m" is used to represent slope

m=&9= A3=Y'I
Run ',3; %:%\
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Examples:

Determine the slope of a line passing through the following coordinate pairs:

(_5’4) and (3’_1) (—4,-6) and (-1,2)
mMm=T- () of M=~1-% M=—b-
_ ‘;5—3 3_(.5) -9 ~b
K 3 M=-8
o~ 3 =3
<
—_ M= g
3 3
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FETLTIER- B Interpreting the Slope of a Line

Yvonne recorded the distances she had travelled Graph of a Bicycle Ride
at certain times since she began her cycling trip
along the Trans Canada Trail in Manitoba, from
North Winnipeg to Grand Beach. She plotted 60
these data on a grid.

T
[

&

a) What is the slope of the line through these

Distance (km

36
points? M = "'_;-‘c PN
24
b) What does the slope represent?
¢) How can the answer to part b be
used to determine: 0

3
how far Yvonne travelled in 11 hours?

ii) the time it took Yvonne to travel 55 km?
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Practice Questions:

Page 339 - 343
#5,6,9,11,13,15

14



Attachments

Q Review - Practice Test for Sinusoidal Functions.doc
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Unit Test: Trigonometric Functions Sept. 2004

L Multiple Choice: Shade in the letter corresponding to the correct solution on the scantron sheet provided. [0}

1. In which quadrant would the terminal arm of the angle ~35 587° lie?

[A11 B2 i3 14
2. Determine the period of the sinusoidal relation described by the mapping (x, y) - ﬁm_m 6-34°,~3y+ Nu s
[A] 7200° [B]20° [C]120° D] 18°

3. The graph shown models a trapeze artists distance from a support beam with respect to time as she swings back and forth.

What is the amplitude of this graph?

[Al5 [B] 10
[c]14 [c18
ﬂw,:m@ i
at s the principal angle of 34377 [A] 197° [B1-197° [c]163° [D]343°
' iven that the ordered pair (-2 , 4)lis on the terminal arm of 6, determiae the value of sec6
1Al ,J% Bl-5 s ‘1 %
6.1f sin 8 <0 andsec 9> 0, then the terminal amm of 9 lies in which quadrant?
[Alt ®B12 [cs D14
7. Which of the following graphs would you classify as periodic, but NOT sinusoidal?
[Al ] [} (]

.
i [Alz=9 Blx=4
T 2 [Cly=9 Dly=4
e A 4 o %
9. Bvaluate:  csc192°
[A]-0.2079 [B]—4.8097 [C]-1.0223 [D]-0.2984
10. Given that sec@ HIM. and sin §< 0, then the value of tan §would be 3
1 11 41 41
= e fll g
11. How fast, in cm/s, does the minute Kiand on a clock rotate if it is 8 cm in length?
[A]0.84 cmo/s [B] 50.27 cm/s HQ 3.35 cm/s [D] 0.13 cr/s -
12. Given that tanez = —4.7046 and 0° <o <360°, find all possible values of ¢ .
[A]78°, 102° [B]-78°, 102° —[crie’, 282° [D] 78°, 258°
/' smmine the period o the graph shown below:
Q4
[A]16° B2
~,
112 D] 22.5°

14. An angle in standard position whose terminal arm lies on the x-axis i...

(] co-terminal [B] undefined [C] quadraatal [D] negative

15. Which of the following equations has the correct phase shift for the graph shown below? ‘

(A1y=1sia3(0+80%)-1 By =2sin3(o+209 -1

[y nwmiwﬁwgnv\_ ol nuwa&@ -80°)-1

16. Given that sin§ = \m. determine the measure of @ given that 270° <& <360°.

2
[B]-45° ¢ [C1330° [D]315°

[A] 45°
17. Which of the following sinusoidal relations describing height versus time would have a period of 10 seconds?
[A] h=-2sin10(~2)+1 [B]2=10sin36¢ - 2
1

T el
] N_uu%sww?é [D] h=-10sin v +36

18. Hillary is riding on a Ferris Wheel. Her height above the ground in metres with respect to time in seconds s represented
by the graph below, What would be the radius of this Ferris Wheel?

‘Helglityéisos Tme-m ErspVieat
4 [A}J45m B]5m
s
=2
: Clim D] 4m
s
19. What is the value of sin* 630° — csc(~ 270°)+ cos* 180° 7
[Al1 [BI-1 [cio 13
20. What is the range of the sinusoidal relation y =~3c0s@ +5 ?
[C1-35ys<8 [Pl -35y<5

[A] 2sy<8 [B] -3<y<3

2. Given the graph shown:

(i) Write BOTH a sine and cosine fiinction that would describe this graph. “
(if) Write a mapping to indicate the transformations necessary to map the graph of y = sin @ to the graph

shown above. 21

3. Sketch at least one full cycle of the following sinusoidal relation: ~ y +2 = 3sin(30 - 457) [l

en Response: All work is to be shown in the space provided.

1. Without the usé of a calculator evaluate the following trigonometric expression. Express answer in simplest form; and.

‘provide sketches. is1
c0s” 690°tan(~135%) + 560 240° — cos(~450°)

4. During the recent hurricane in Flotida a boat was observed floating up and down on the huge waves created by the
‘winds from the storm. A local meteorologist starts a stopwatch and observes that 2 seconds Iater the boat is at the crest of a
wave, 12 m above the normal water level, and 5 seconds after reaching the crest the boat arrives at the trough of a vave,

6 m below the normal water level. Where would the boat be located in reference to its normal ‘Testing position 2 minutes

and 33 seconds afier the stopwatch is started?
(Include a graph and a trigonometric function that defines the graph) 51
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