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	How are the sine, cosine, and tangent functions defined?
How can their values be estimated?

	HW # 

	Complete Handout [1, 3, 4]
                      

	Do Now

	Begin reading pg. 457 as a group.  Then turn to pg. 458 and begin reading and answer the questions below.
Think about the design and function of this automobile jack.

[image: image46.png]



a.  About how long would the threaded rod need to
be if the jack is to be stored with points B and D

as close together as possible?

b.  As the distance AC decreases, how do the angle 

measures of 
[image: image1.wmf]ABC

D

change?  How does the distance between point B ad the threaded rod change?

c.  How does the height of the jack, BD, compare to the length of the altitude of 
[image: image2.wmf]ABC

D

 drawn from point B?  Explain your reasoning.

d.  Suppose the jack is set so that AC is as long as possible.  As the threaded rod is turned at a constant rate, the distance AC decreases at a constant rate.  How would you describe the rate at which the height BD of the jack changes?

[image: image47.jpg]






  {Computer; Trig Function Handout; Table of Values Handout}
INVESTIGATION:  CONNECTING ANGLE MEASURES AND LINEAR MEASURES  (pg. 459)
My role for this investigation _________________________
[image: image48.png]



1.  a.  [image: image49.png]



______________________________________________________________________
______________________________________________________________________
b.  [image: image50.png]1f CD = 50 feet and CE = 100 feet, is the size and shape of right
ADCE completely determined? Why or why not?




c.  [image: image51.png]How long is support wire DE?




________________________________________________________________________________________
d.  [image: image52.png]If you were asked to attach a support wire, 125 feet long, from
point D to the tower, how far up the tower would you have
o climb?




________________________________________________________________________________________

[image: image53.png]‘What relationship among sides of a right triangle have you used in
Parts b and ¢




2.  a.  
_________________________________________________________________________________________
b.  [image: image54.png]If BC = 75 feet and mZABC = 66°, is the size and shape of right
AABC completely determined? Why or why not?




__________________________________________________________________________________________
__________________________________________________________________________________________

c.  [image: image55.png]‘why the size and shape of a right triangle are completely
determined when the measures of two sides are known or the
measure of one acute angle and the length of one side are known.





__________________________________________________________________________________________
d.  What relationship among sides of a right triangle have you used in Parts b and c?  _____________________

[image: image56.png]It should be possible to use the information given in Part a to find
AC, the distance above the ground at which support wire AB is
attached to the tower. Will the Pythagorean Theorem help?

Explai



[image: image57.png]



3.  

a.  The diagram above to the right shows four points on the terminal side of an angle in standard position.
[image: image58.png]Va2,9



a.  For each point (x, y) shown on the terminal side, find the ratios 
[image: image3.wmf]x

y

.

b.  How do the ratios 
[image: image4.wmf]x

y

 compare in each case?  Why does that make sense?
_________________________________________________________________________________________

c.  For each point (x, y) in Part a, suppose r is the distance from the origin to the point.  How do you think the ratios 
[image: image5.wmf]r

x

 would compare in each case?  The ratios 
[image: image6.wmf]r

y

?  Check your conjectures.

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

[image: image59.png]ii. v(12,9)
iv. Z(4, 3)




_______________________________________________________________

4.  
Let P(a, b) and P
[image: image7.wmf]'

(c, d) be any two points on the terminal side 
[image: image8.wmf]OA

uuur

, other than the origin O.  

a.  Find the slope of 
[image: image9.wmf]OA

suur

 using points O and P.  Find the slope of 
[image: image10.wmf]OA

suur

 using point O and P
[image: image11.wmf]'

.

_________________________________________________________________________________________

b.  How are [image: image60.png]tangent of 6 = tan 6 = X (x £ 0)
sine of 6 = sin 6 = =

. x
cosine of 6 = cos 6 = =




       and [image: image61.png]


        related?  Why?  _______________________________________________________

_________________________________________________________________________________________

c.  Explain why [image: image12.png]AOPQ



is the image of [image: image62.png]38



             under a size transformation with center at the origin and magnitude [image: image63.png]318




Use the following questions to guide your thinking.

[image: image13.png]i. What is the image of point O under this transformation?

. Why is point Q' the image of point Q under this
transformation?

. Why is point P’ the image of point P under this transformation?




________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

d.  Use your work in Part c to help explain each step in the reasoning below.  

[image: image14.png]0Q = k(0Q) and OF = k(OP). ii. OP = k(OP) and PQ' = k(PQ).

oQ _ or or _PQ

S0, 3 = op" S0, 3p = g~

S0,0Q' - OP= 0Q - OP. So, OP' - PQ = OP - PQ.
0 _oQ P _PQ

So, Bp = op- So, 5p = op-




_____________________________          _____________________________

_____________________________          _____________________________

_____________________________          _____________________________

[image: image64.png]AOPQ




5.  The terminal side of an angle in standard position with measure 
[image: image15.wmf]q

 contains the given point.  In each case, draw the angle on a coordinate grid.  Then find cos 
[image: image16.wmf]q

, sine 
[image: image17.wmf]q

, and tan 
[image: image18.wmf]q

.

a.  P (12, 5)



b.  P (-6, 4)




[image: image65.png]


[image: image66.png]



cos 
[image: image19.wmf]q

 =  _______









cos 
[image: image20.wmf]q

 =  _______


sine 
[image: image21.wmf]q

 = _______









sine 
[image: image22.wmf]q

 = _______

tan 
[image: image23.wmf]q

 =  _______









tan 
[image: image24.wmf]q

 =  ______

c.  For any angle with measure 
[image: image25.wmf]q

, is it possible for sine 
[image: image26.wmf]q

 > 1?  For cos 
[image: image27.wmf]q

 > 1?  For tan 
[image: image28.wmf]q

 > 1?
_________________________________________________________________________________________

6.  The diagram on the separate paper shows a portion of a circle with radius 10 cm, drawn on a 2-mm grid.  Angles are marked off in 10º intervals, so 
[image: image29.wmf]123

10,20,30,

mAOPmAOPmAOP

Ð=°Ð=°Ð=°

 and so on.  You can use this diagram to calculate approximate values of cos 
[image: image30.wmf]q

, sin 
[image: image31.wmf]q

, and tan 
[image: image32.wmf]q

 for angles with measure 
[image: image33.wmf]q

 between 0º and 90º.
[image: image67.png]


8.  Suppose BC = 75 feet and m 
[image: image34.wmf]66

ABC

Ð=°

 .

a.  Draw 
[image: image35.wmf]ABC

Ð

 in standard position as in the diagram

to the far right.  Explain why the coordinates of points 

A and C are labeled as shown.

_______________________________________

_______________________________________

________________________________

b.  Write an expression for tan 66
[image: image36.wmf]°

 in terms of the given information.  ____________

c.  Use the diagram in Problem 6 to calculate an approximate value of tan 66
[image: image37.wmf]°

.  ____________

d.  Using your results from Parts b and c, find the approximate height AC.  __________________________

e.  How long is support wire 
[image: image38.wmf]?

AB

  ___________________________

f.  Show how you could use a trigonometric function to find the approximate length of 
[image: image39.wmf]AB

without first finding the height AC.  

_________________________________________________________________________________________

9.  Using additional handout
a.  Compare the values of sine, cosine, and tangent of 
[image: image40.wmf]45

°

 that you found in Problem 7 with the values in the table above. 

b.  Compare the values of tan 66º and cos 66º that you used in Problem 8 with the values in the table above.

c.  As the measure of an angle increases from 45º to 75º,

i.  how does the sine of the angle change?  __________________________________________________

ii.  how does the cosine of the angle change?  _______________________________________________

iii.  how does the tangent of the angle change?  ______________________________________________

d.  Why do the patterns of change in Part c make sense in terms of the diagram on page 463?

________________________________________________________________________________________

________________________________________________________________________________________

	Lesson Summary
	In this investigation, you explored the sine, cosine, and tangent, three members of a new family of functions called trigonometric functions.

[image: image41.png]) How do each of these functions provide a connection between angle measure and
[ mesia?





[image: image42.png]{2 Suppose the terminal side of an angle in standard position with measure 6 lies on the

line with equation y = 2x, x = O.
i. Find tan 6. ii. Find cos 6. iii. Find sin 6.





[image: image43.png]© Suppose 0 is the measure of an anglein standard position whose terminal side is in the
first quadrant and tan 6 =

i. Find cos 6. II. Find sin 6.





[image: image44.png]{C) Describe the pattem of change for each function as the measure of an angle in standard
position increases from 0° to 90°.

i. cos ii. sin @ iii. tan @
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[image: image68.png]



1.  

[image: image69.png]‘The terminal side of an angle in standard po:
the point P(4, 7).

a. Draw a sketch of the angle.
b.

ion with measure @ contains

'ind sin 8, cos 6, and tan 6.




       c.  Use the table to the right to 

            estimate theta to the nearest degree.

[image: image70.png]Angle | sin cos tan Angle | sin cos tan
45° | 07071 | 07071 | 1.0000 61° | 08746 | 04848  1.8040
46° 07193 06947 1.0355 62° 0.8829 = 04695 1.8807
47° | 07314 | 06820 | 10724 63" | 08910 | 04540  1.9626
48° 0.7431 0.6691 1.1106 64° 0.8988 = 04384 20503
49° | 07547 | 06561 | 1.1504 65" | 09063 | 04226 21445
50° 0.7660 = 0.6428 1.1918 66° 09135 = 04067 22460
51° | 07771 | 06293 | 1.2349 67° | 09205 | 03907 | 2.3559
52° 0.7880 06157 1.2799 68° 09272 = 03746 24751
53 | 07986 06018 | 13270 69° | 09336 | 03584 | 26051
54° 0.8090 05878 1.3764 70° 09397 = 03420 27475
55° | 08192 | 05736 | 1.4281 71° | 09455 | 03256 29042
56° 0.8290 05592 1.4826 72° 09511 0.3090  3.0777
57° | 08387 | 05446 | 1.5399 73 | 09563 | 02924 | 32709
58° 0.8480 = 0.5299 1.6003 74° 09613 = 02756 34874
59° | 08572 05150 | 1.6643 75° | 09659 | 02588 | 37321
60° 0.8660 = 0.5000 1.7321





2.  

REVIEW:

[image: image71.png]Suppose the terminal side of an angle in standard position with
measure 6 contains the indicated point. Find sin 6, cos 8, and tan 6.
Then find the measure of the angle to the nearest degree.

a. P(3,4)
b. P(5,12)
c. P(0,-10)
d. P(=5,5)




3.  

[image: image72.png]Rewrite each expression with the smallest possible integer under
the radical.

a. V&0
b. V75
€ 3V27
d. V25 + 144



4.  

[image: image45.emf]   

 

 


� EMBED PBrush  ���








[image: image73.png]Solve each of these quadratic equations by factoring, if possible. If
you don’t see a way to factor, use the quadratic formula. Check your
work by substituting your proposed solutions in the original equation.

a 2-3x-10=0
b.x2tox+1=7
€ 22— 12x+16=0
d. 32— x
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