Chapter 7 - TRIGONOMETRIC FUNCTIONS

OVERALL EXPECTATIONS:   By the end of this chapter, students will: 

· Solve problems involving trigonometric equations and prove trigonometric identities. 

1. Are cos(x+ π/2) and –sin(x)  equivalent? Justify your answer with diagrams.

2. Find two equivalent trigonometric expressions  to  Sin (7π/6).

3. Find an equivalent trigonometric expression to Tan(-π/3).

4. Use the sine function to write an equation that is equivalent to y = -6cos(x+ π/2) + 4.
5. Use a compound angle addition formula to determine a trigonometric expression that is equivalent to cos(x+4π/3)

6. Determine the exact value of sinπ/12 

7. Determine the exact value of tan(-5π/12)

8. Determine the exact value of sin 13π/12

9. Evaluate tan(a+b) if sin a =7/25 and cos b = 5/13.

10. Find the exact value of ( 2tan(π/12) )/( 1-tan2 (π/12) )

11. Determine the exact value of cos2θ if tanθ =-7/24 and θЄ[π/2,π]
12. Use the compound angle formulas to prove the double angle formulas.

13. Prove (cot 2x + 1)/sin2x   = cot x

14. Prove cos4θ – sin4θ = cos2θ

15. Solve the following trigonometric equations for x Є[0,2π] and verify by making a sketch


a)  2 sin2x + 1 = 0


b)  2 sin2x + sin x – 1 = 0


c) sin x = cos2x


d) cos2x = 1/2.

3.1 recognize equivalent trigonometric expressions [e.g., by using the angles in a right triangle to recognize that sin x and cos ([pi]/2 – x) are equivalent; by using transformations to recognize that cos (x + [pi]/2 ) and –sin x are equivalent], and verify equivalence using graphing technology 

· 3.2 explore the algebraic development of the compound angle formulas (e.g., verify the formulas in numerical examples, using technology; follow a demonstration of the algebraic development [student reproduction of the development of the general case is not required]), and use the formulas to determine exact values of trigonometric ratios [e.g., determining the exact value of sin ([pi]/12) by first rewriting it in terms of special angles as sin ([pi]/4 – [pi]/6)] 

· 3.3 recognize that trigonometric identities are equations that are true for every value in the domain (i.e., a counter-example can be used to show that an equation is not an identity), prove trigonometric identities through the application of reasoning skills, using a variety of relationships (e.g., tan x = sin x/cos x; sin(2)x + cos(2)x = 1; the reciprocal identities; the compound angle formulas), and verify identities using technology 


Sample problem: Use the compound angle formulas to prove the double angle formulas. 

· 3.4 solve linear and quadratic trigonometric equations, with and without graphing technology, for the domain of real values from 0 to 2[pi], and solve related problems 

Sample problem: Solve the following trigonometric equations for 0 [less than or equal to symbol] x [less than or equal to symbol] 2[pi], and verify by graphing with technology: 2 sin(2)x + 1 = 0; 2 sin(2)x + sin x – 1 = 0; sin x = cos2x; cos2x = 1/2.

