Pre-Lecture 3: Precalculus Trigonometry
(Sections 1.2, 1.3 & 1.5)

Trigonometric Functions

1. Trigonometric functions

P(xy)
_le
hypotenus opposite \
0 ]
adjacent

sin @ = csch =
cos ) = sect =
tan 6 = cotd =

In general, let P (x,y) be any point on the terminal side of

6 (radians) and let r = /x? 4+ y? be the distance from the
origin to point P.



2. Unit circle (r =1, so sinf = y and cos = x)

L3 -

/6

/4

/3

/2

sin 6

cos 0

tan 6




L3 -3

y:sjngj Y = COST
Yy =tanx Yy =cotx
Yy =secx Yy = CsCx

< cosx <



1
ex. oketch the graph of y = —2sin (551:)

Y

Basic Trigonometric Identities

i
N

1) sin® 6 + cos? 6 = 1 4) sin(—60) = —sind

2) tan? 0 + 1 = sec* 0 5) cos(—0) = cos b

3) 1+ cot?# = csc* 6



Addition/Subtraction Formulas

6) sin(x £ y) = sinxcosy £ cosxsiny

7) cos(x + y) = cosx cosy Fsinxsiny

tanz + tany

) tan(z £y) = I Ftanx tany

Double-Angle Formulas

9) sin(2x) = 2sin x cos T
10) cos(2x) = cos® & — sin® x

—2cos?x — 1

—1—2sin?x

Half-Angle Formulas

1 2
11) cos® x = + cos(2z)
2
1 — 2
19) sin? z = L= %522)

2
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ex. If o isin the third quadrant with tana = 3 and [ is

3

in the first quadrant with sin 8 = 2 find the exact value of

sec(a + ).
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Inverse Trigonometric Functions

o y =sin 'z if and only if

S /2
/\ 1 1 y B Slnl‘ I |
7 > ~__ ot
I L—n/2
o y = cos 'z if and only if
\]\ Yy = COSx Lo
- . T } }
-1 1
e y =tan 'z if and only if
Yo ) qm/2 .
—T 1 s
1 I
2

There are similar definitions for the inverse of the other
trigonometric functions.



ex. Find the following if possible:

1) sin™* (—%)

i
N

2) cos1(2)

3
3) tan™! (tan Zﬂ)

i
]/
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Lecture 3: Precalculus Trigonometry
Inverse Properties:

1. sin(sin'z) =2 for -1 <2 <1

sin"!(sinz) =2  for —— < x < —
2 2

2. cos(cos™! for -1 <z <1

) =
“eosx) = for0 <z <

3. tan(tan~'x) =2 forall x

tan !(tanz) =x  for Tca<l

2 2
7
ex. tan~! (tan g) =

i
N
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ex. Use a triangle to find the exact value: sin(tan™!(—2))

AR
N

ex. Use a triangle to simplify the expression: cos(2tan™! z)
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Trig Equation
ex. Solve for @ in [0,27) if v/3sin 260 + 2sin® 6 = 0.
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Trig Inequality

ex. Solve for 6 in [0, 27) where sin 6 > tan 6.
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Now You Try It (NYTI):

.’L’2 — COS X

L. Is f(x) = —even, odd, or neither? Verify your answer. odd
2. Suppose that sina = —g, cot B = —g, T< a< %T and 377 <
B < 2mw. Find:
(a) cos(2a) s
(b) sin(a + ) Ve
3. Solve each equation for 8 on the interval [0, 27):
(a) sin(26) = v/2sin(6 ) 0, 7/4, 7, Tr /4
(b) 2 cos*(#) — sin() = 7/6, 57/6, 372
(c) sec*(0) — 2tan(f) = 7/4, 57/4
(d) 2sin*(#) — 9 sin* (9) 4=0 7/4, 37 /4, 5/, Tr /4

4. Find all values of « on the interval [0, 27) that satisfy each inequal-
ity:
(a) 2sin(z) < V3 0.5]u[%.2n)
(b) cos(z) > sin(z) 0.7y u (51,27)

5. Use a triangle to simplify csc (Cos_1 (g)) 2




