Name: 10/24/05
Math 112 Exam 1

1. (5 pts each) True/False (Justify your answers)

(a) If sinf = ? and cosf = g, then we know ¢ must be 7.

(b) If tan(z) = 4, then tan(2x) = 8.

(c) If f(x) = sin®(x) secz — cosx, then f(—z) = f(z).

(d) For any real number ¢ in the domain of the tangent function, the following is an
identity.
ot — sin(t + )
cos(t + 2m)



2. Consider the function f whose rule is
f(t) = —2sin (4t + 7)

(a) (2 pts) What is the amplitude of the graph of f 7

(b) (2 pts) What is the period of the graph of f ?

(c) (2 pts) What is the phase shift of the graph of f 7

(d) (4 pts) Sketch a complete graph of f on the given axes. Make sure to include the
units on the vertical and horizontal axes.

A




3. (10 pts) Given that sinz = £ and 7 <z <, find the exact value of cos (%).

4. (10 pts) Find the exact value of cos (£).

int. 37 _ 37 107
[Hint: 5 = 5+ 12]



5. (10 pts) Using the following picture, calculate the exact value of sec#.

(17_3)

6. (10 pts) Suppose the second hand of a clock is 10 inches. How far (in inches) does the
tip of the second hand travel in 80 seconds ?



7. (10 pts) Evaluate the following expression.

sin (%) cos (27”1) ©tan (——37T>

sin?(13) + cos?(13) 4

8. (10 pts) Prove the following identity

sec’z —tan®z  sin(2z)

csC T 2cosx



Extra Credit: (5pts) Suppose that sin(2z) is negative and cos(m — x) is positive. In what quadrant
is the terminal side of the angle in standard position with radian measure = 7

[Make sure to justify your answer, and don’t be afraid to write a sentence or two.]



Addition and Subtraction Identities
sin(z + y) = sinz cosy + cosxsiny

sin(z — y) = sinx cosy — cos xsiny
cos(z +y) = cosxcosy — sinxsiny

cos(x —y) = cosxcosy + sinxsiny

tanz + tany
tan(z =
(v+y) 1 —tanxtany
tanx — tan
tan(z — y) Y

1 +tanx tany

Cofunction Identities
i (z-2) (32
sinx =cos|— —x cosx=sin(— —x
2 2

™ T
tanx = cot (§—x> cotx = tan <§—x)

™ ™
SeCr = CsC §—LE CSC X = sec 5—1‘

Half-Angle Identities

x 1 —cosz
tan - = £/ ———
2 1+ coszx

T 1—cosz

tan — = -
2 sinx
; T sinx
an— = ———
2 1+ cosx

Double-Angle Identities
sin 2x = 2sinx cos

cos 2z = cos’ x — sin’ x
cos2r =1 — 2sin’z

cos2x = 2cos’x — 1

2tanzx
tan2r = ———
1 —tan“x

Product Identities
1
sinx cosy = §[sin($ +y) + sin(z — y)]

1

sinzsiny = §[COS($ —y) — cos(x + y)]
1

COS T COSY = E[cos(x +y) + cos(z — y)]

1
cosxsiny = 5[5111(:6 +y) — sin(z — y)]

x
sinz +siny = ZSin(

sinz —siny = 2008(

Power-Reducing Identities

. o 1 —cos2x

sin“z = ———
2

9 1+ cos2x

cos” T = ——

2

T+ r—
Coszv—i-cosy:Qcos( y) COS( y

Factoring Identities
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cosT — cosy = —2sin sin
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