Ch. 5:
Section
Title







Pages
5.1

Fundamental Trig Identities



2 – 4

5.2

Verifying Trig Identities




5 – 7

5.3

Sum & Difference Identities for Cosine

8 – 13


5.4

Sum & Difference Identities for Sine & Tangent
14 – 17


5.5

5.6

§5.1 Fundamental Trigonometry Identities
Outline

Negative Angle Identities

  Sin (-θ) = -sin θ

  Cos (-θ) = cos θ

  Tan (-θ) = -tan θ

Fundamental Trig Identities

  Negative Angle

  Reciprocal

  Quotient

  Pythagorean

Using the Identities to give value

  Opposed to Definitions

  Make sure correct sign

Expression of Trig ID in terms of Another

We need to round out our knowledge of the Fundamental Identities in this section.  Looking at the picture on the left (or the one shown in Fig. 1 on p. 200 of Lial’s book) you can see what is shown through definition on the right.








sin (θ) =   y      and    sin (-θ) =   -y  
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so,








sin (-θ) = - sin (θ)









and







cos (θ) =   x      and    cos (-θ) =   x  
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so,








cos (-θ)  =  cos (θ)

And,


Tan (-θ) =    sin (-θ)    =    - sin (θ)    =      sin (θ)    =  - tan (θ)



          cos (-θ)
   cos (θ)            cos (θ)

Note:  Remember that in §4.1 we learned sine is an odd f(n) [it’s symmetric about the orginin so if (x, y), then (-x, -y)] and cosine is an even f(n) [it’s symmetric about the y-axis so if (x, y) then 

(-x, y)]

So, now we have all that we need to summarize the Fundamental Trig Identities.


Note:  Don’t forget that Pythagorean Identites can be rewritten in different forms using the addition property of equality.  e.g.  cos2 θ = 1 – sin2 θ
Let’s get acquainted with the use of the negative angle identities.  Here’s the process:

1)  Use the Fundamental Identities to find other trig values from those known

2)  Make sure the sign is correct for the quadrant (recall “All Students Take Calculus”)

Example:
If cos θ = 5/8  and θ is in QIV find each of the following trig values

a)
sin θ


b)
tan θ


c)
sec (-θ)

Let’s do the next example to prevent a mistake in the future.

*Example:
If tan θ = -√7/2
when cos θ > 0, find the following trig values

a)
sin θ






b)
cos θ

Note:  You can’t use the quotient identity because the denominator of both the sine and cosine cancel out and we don’t actually see their values!
Sometimes it will be necessary to re-express one function in terms of another.  This can be useful in graphing and in differentiation and integration in Calculus.  To do this try the following:

1)  Find an identity that relates the functions

2)  Solve for the function of desire

Example:
Express tan θ in terms of cos θ

Now, we’ll do a little more of the same, but try to use only sin and cos.  This is an important skill to possess, hence while we’ll practice this skill by itself in this section.  Here’s a strategy:

1)  Use sin & cos to re-write the function(s)

2)  Simplify using algebra skills

Example:
Write (sec θ  +  csc θ)  in terms of sine and cosine and simplify

Your Turn
Example:
If csc θ = -5/2 when tan θ > 0, find the other 5 trig f(n) values.

*Example:
Write cos x in terms of csc x.  (Hint:  Think Pythagorean Id. & reciprocate)
*Example:
Write in terms of cosine and sine and simplify so no quotients appear.  



The final answer doesn’t have to have sine and cosine.

§5.2 Verifying Trigonometric Identities
Outline

Hints for Reworking

  See p. 207 of Lial

  1) Fundamental ID

  2)  Rewrite complex to simple

      a)  select correct subs to get to simple

  3)  Express in terms of sine & cosine

  4)  Use algebra skills

      a)  Factoring a2 ± 2ab + b2 = (a ± b)2
      b)  Find LCD & Build Higher Terms

      c)  Mult. Conjugates (1 + x)(1 – x) = 1 – x2
Two Methods

  Rewrite Complex to Simple

  Rewrite Both Sides to find Commonality

Lial covers some hints for accomplishing our goal in this section.  Our goal of course is to verify and rewrite trigonometric identities.

A Few Hints (See p. 207 of Lial’s text)
1) Memorize/Learn your Fundamental Identities

2)  Rewrite the more complex side of an equation to match the simpler side

      a)  select correct substitutions that will get your complicated side to the simpler side

3)  Express everything in terms of sine & cosine when possible

4)  Use algebra skills

      a)  Factoring a2 ± 2ab + b2 = (a ± b)2
      b)  Find LCD & Build Higher Terms  1/x + 1/y = y/xy + x/xy = (x + y)/xy
      c)  Multiply Conjugates (1 + x)(1 – x) = 1 – x2
We will work on verifying identities first using only one side of the equation.  The purpose in doing this is to prepare for the use of identities in solving Calculus problems.  We need skills of rewriting just one side that we will practice this time and also the skills of rewriting both sides which we will practice shortly.  Don’t be tempted to rewrite both sides this time, that is not the goal.  We’ll practice that in the next group of examples.

Example:
Verify that (cot x)(sin x)(sec x) = 1.



Hint:  Put in terms of sin & cos
Example:
Verify that cot2 θ(tan2 + 1) = csc2 θ is an identity.



Hint:  Use Pythagorean id & rewrite in terms of sin & cos
Example:
Verify that   tan2 s    =  (1 + cos s)(1 – cos s)




        sec2 s



Hint:  Focus on left to restate sec & Pythagorean Id to restate tan.
Example:
Verify that   sec s  +  tan s    =         csc s       

is an identity




               sin s

   sec s – tan s



Hint:  Focus on right.  Use conjugate with fundamental theorem of fractions. Simplify & 



           use another Pythagorean ID

Now let’s practice using a different technique.  Instead of focusing on just one side we’ll manipulate both sides.  We’ll start with a second look at the third example above.

Example:
Verify that   tan2 s    =  (1 + cos s)(1 – cos s)




        sec2 s



Hint:  Rewrite left using sin & cos.  Rewrite right by mult. out & using Pythagorean Id.

Example:
Verify that   cot θ  –  csc θ     =     1  –  2 cos θ  +  cos2 θ       




         cot θ  +  csc θ

      -sin2 θ



Hint:  Right: Factor, Pythagorean Id, Factor



          Left:  Since csc & cot have sin in common, so mult by sin & simplify
I gave you a problem like the following on your first exam.  See how you fair this time!

Example:
Energy in a circuit is described by E(t) = C(t) + L(t).  For a certain FM 



radio station if the energy in the inductor is L(t) = 5 cos2 (62 x 107)t and 



the energy stored in the capacitor at time t is C(t) = 5 sin2 (62 x 107)t.  



Find the total energy in the circuit at time t.

§5.3 Sum & Difference Identities for Cosine
Outline

Cosine of Sum & Difference

  See Lial p. 215 for explanation

  cos (A + B) = cosAcosB ​– sin Asin B

  cos (A – B) = cosAcosB ​+ sin Asin B

Finding Values Using Cosine of Sum & Differences

  Using Negative Angle Id

  Using Reduction Formulas

Cofunction Identities

  Using them as in Ch. 2

I debated whether I should go into a discussion in class of how to derive these identities and decided not to.  I will leave the derivation to Lial found on page 215 of the text.


Now we’ll try some problems that use the cosine of a sum or difference.  Here’s the process:

1)  Apply identies if needed

2)  Express angle interms of angles for which you know (like 30, 60 & 45 & quadrant angles)

3)  Simplify using cosine sum and difference

Example:
Find the exact value for

a)
cos (-75°)
    b)
    cos (17π/12)

c)
cos173cos83 + sin 173 sin83

Note:  2π/12=π/6=30°;:  3π/12=π/4=45°;:  4π/12=π/3=60°

Note 2:  Although the author does not show the technique I used in a), it should be obvious that it is identical to the author’s methods of using sin (-θ) = -sin (θ) and far less confusing.

Next, we’ll review our cofunction identities which are simply direct results of our cosine, sine and tangents for sums and differences. (Lial shows this for cosine on p. 217-218).
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Reciprocal Identities





	cot θ =      1     	csc =       1     		sec θ  =       1     	


		  tan θ			 sin θ			     cos θ





Quotient Identities





	tan θ  =    sin θ  		cot θ  =    cos θ  	


		     cos θ			    sin θ





Pythagorean Identities





	sin2 θ + cos2 θ = 1	1 + cot2 θ = csc2 θ	tan2 θ + 1 = sec2 θ





Negative Angle Identities





	sin (-θ) = -sin (θ)	cos (-θ) = cos θ	tan (-θ) = -tan θ





	csc (-θ) = -csc θ	sec (-θ) = sec θ	cot (-θ) = -cot θ





Fundamental Identities





Cosine of a Sum/Difference





cos (A + B) = cosAcosB �– sin Asin B





cos (A – B) = cosAcosB �+ sin Asin B
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