Harvey Mudd College Math Tutorial:

Review of Trigonometric, Logarithmic, and

Exponential Functions

In this tutorial, we review trigonometric, logarithmic, and exponential functions with a focus
on those properties which will be useful in future math and science applications.

Trigonometric Functions

Geometrically, there are two ways to describe trigonometric functions:

T = cosf
y =sind

Measure 0 in radians:
g — arc length
—  radius

For example, 180° = T _ 7 radians
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i opposite
sinf = —— =
hypotenuse

RS

adjacent
cos = —— =
hypotenuse

=8

opposite
tanff = ——— =
adjacent

SHENS

1
9 = pu—
e sin 6

< |3

1
9 pr— pr—
bee cos

1
t0 = =
€0 tan 6

8=

< |8

Evaluating Trigonometric Functions

0 rad 7/6 rad 7/4 rad 7/3 rad 7/2 rad
0° 30° 45° 60° 90°

sinf | 0 1/2 V2/2 V3/2 1

cosf | 1 V3/2 V2/2 1/2 0

tan @ 0 V3 /3 1 V3 undefined

45” 60°

1 V3
sin(—0) = —sinf sin(@ +7/2) = cosb
cos(—0) = cosf cos( +7m/2) = —sinb
cos( +m) = —cosf cos( +2m) = cosb

_I_
sin(f+7) = —sind sin

—~

0+2r) = sind



Trigonometric Identities

We list here some of the most commonly used identities:
1. cos?f+sin?f =1 6. sin(a+ ) =sinacosf + cosasinf
1
2. cos’f = 5[1 + cos(20)] 7. cos(a+ () =cosacos S —sinasin 3

1
3. sin?f = 5[1 — cos(20)]

4. sin(20) = 2sinf cosf 8. Ccos(wz) + Cysin(wz) = Asin(wx + ¢)
5. cos(20) = cos? f — sin? @ where A =/C? + C%, ¢ = arctan(C,/Cy)

Graphs of Trigonometric Functions
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Logarithmic and Exponential Functions

Logarithmic and exponential functions are inverses of each other:

y = log,x if and only if x = bY

y=Inx if and only if x = ée’.
In words, log;, x is the exponent you put on base b to get x. Thus,

logyh™ = x and blosn® — g,

More Properties of Logarithmic and Exponential Functions

Notice the relationship between each pair of identities:

log,1 =0 — =1 log, ac = log, a + log, ¢ «— b’;ﬂlz” = pmtn
C 1
1
log, — = —log,c «— b ™= o log, a” = rlog, a — (bm)n = b,
C m



Graphs of Logarithmic and Exponential Functions
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Limits of Logarithmic and Exponential Functions

Inz

1. lim — =0 (lnz grows more slowly than z).
r—00

xT

e
2. lim — = oo for all positive integers n  (e” grows faster than ™).
T—00

3. For |z| < 1, lim (1 + x) =e".
n—oo n

[I'm ready to take the quiz.] [I need to review more.
[Take me back to the Tutorial Page]


http://webquiz.physics.hmc.edu/wq.Student.TakeAQuiz.fcgi?courseNum=Calculus+Tutorial&quiz=QZ3210
http://www.math.hmc.edu/calculus/tutorials

