Math 135, Calculus 1, Fall 2020
09-09: Functions, Trig, and Domains (Sections 1.3-1.4)

A. MEET YOUR CLASSMATES

Share and discuss “how to make toast”:

Question 1. Spend 3-5 minutes individually writing or drawing instructions for how to make toast. Once
everyone in your group is ready, take turns sharing and explaining your steps.
What were some common elements? What were some differences in your recipes?

B. ANGLES, THE UNIT CIRCLE, AND TRIGONOMETRY

We measure angles using the unit circle, a circle of radius 1 centered at the origin. An angle of 1
radian is equal to the angle made by 1 unit of arc length along the unit circle. The circumference of
the unit circle is 27t units, so there are 27t radians in a circle.

To convert between radians and degrees, we use the formula

180° = r rad
A
(cost,sint)
The functions “cosine” cos(6) and “sine” 1
cos(0) are defined to by the x-coordinate "
and y-coordinate the point on the unit circle >
at an angle of 0 radians. r
Exercise 2. Without using a calculator, compute:
(i) 135° in radians (ii) 77 /6 rad in degrees (iii) cos(37t/2) (iv) sin(457)
By the Pythagorean Theorem, we have the fundamental relationship
cos?(0) +sin* (@) =1 for any angle 6
Other Trig Functions.
sin O cos 0 1 1
t 6 = t@ = 6 = 6 =
an cos 0 <o sin O sec cos 0 es¢ sin O

Exercise 3. Use the fundamental identity to derive the equation
tan?(0) + 1 = sec?(0).



Exercise 4. Complete the following table:

function | domain range even/odd?

cos 0

sin 6

Exercise 5. Suppose sin 0 = g, and that 7 < 6 < 7. Find the values of cos 6, tan 6, and csc 6.
(Hint: SOH-CAH-TOA)

Exercise 6. Find all solutions to the equations below, assuming that 0 < 6 < 2m.

(a)sin O = _71 (b) tan 0 = V4



C. OTtHER CLASSES OF FUNCTIONS

Other types of functions we will consider in this class include:

e polynomial: f(x) =a,x" + Ap X" V4 agx +ag

p(x)
q(x)’
e algebraic: any combination of addition, multiplication, division, and powers (e.g. \x, x*/?)

e rational: f(x) = where p(x) and g(x) are polynomials

e exponential: f(x) = C-b'*

Question 7. What are two things that can go wrong to make the domain of a function smaller than “all real
numbers”?

Exercise 8. Complete the following table:

function type domain range even/odd?
f(x)=3x+4
flx)=4x2+1
4x2 +1
flx)= 3x +4 X

flx)=7Vx -1

)nx
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