Review Sheet on Functions and Function Notation
Math 131 Discussion Section 1, 9/1/2016
With Solutions

1. a) What is the domain of the function y = f(t) = > (-1 <t < 4).
Write the domain using interval notation.

The formula t* “makes sense” for all t but here it is given that the domain is t's that
satisfy — 1 <t < 4. Ininterval notation, the domain is | — 1,4)

b) What is the domain of
. _ 1
When the domain is not stated or restricted in some way by a problem that led to this
function, it is understood that the domain is all values of z for which the formula makes

sense. In this case, the only “bad” z is one that makes the denominator 0.

The domain is all z # — 2. We can write the domain, in set notation, as
<_OOJ —2)U<—2,00)

.. o z—1
i) 9(2) = 75—

The domain is all z except those that make the denominator 0. Since
22+ 2—2=(2—1)(2+2), the domain is all z except z = 1 and z = — 2.

In set notation, the domain is ( — oo, —2)U (—2,1) U (1, 00)

Note: g(z) = P ’i_zl_ 5= _Zl)_(Zler. You might be tempted to cancel and say that

9(z) simplifies to h(z) = .

9(z) and h(z) are (slightly) different functions! If you program m into a
calculator and then say “evaluate at z = 1" you will get an error message saying
“undefined” or “division by 0.” The calculator certainly knows that 1 is not in the
domain of the function g !

9(z) and h(z) are the same except that g is not defined at 1 and — 2, but h is not defined
only at at — 2. If you compare their graphs: at all points except z = 1 the graphs of
9(2) and h(z) are identical, but when z = 1, the graph of g(z) has a “hole” in it but the
graph of h(z) does not.

It would be correct to write:  g(z) = h(z) if z # 1



iii) h(z) = L.

smax

Domain? Does this function have a special name?

The domain is all x _for which sin x # 0, that is, all x # =+ nm, where
n=01,2,..

h(x) is called the cosecant of v: h(x) = cscx

2. Suppose g(t) =t* +tand f(t) =t* —t

a) What is g(2)?

g(2)=224+2=6

b) Simplify M (assuming h # 0)
g(t+h) —g(t) = [(t+ h)* + (t+ h)] = (* + 1)
=2+ 2th+h?>+t+h—t>—t
=2th+h>+h
=h(2t+h+1)

. (t+h)—glt) _ h(2t+h+1)
so,if h # 0, £=5 =52 = - =2t+h+1

¢) What is the composition (g o f)(t) = g(f(¢))?

(go f)(t) =g(f(t)) =g(t*—t) = —t)"+ (t* - 1)
=t =23 2+ — ¢
=t — 23 + 262 — ¢



3. The graph of y = g(z) is given. Draw the graphs of
a)y = f(z) = 39(x) by=f(z)=1+g(z+1) )y =flr)=1-g(-x)

(Use as many or few of the grids as you like: it may be easier to put 2 or more graphs on
the same grid.)

y = g(x) y = f(z) = $g(x): for each z, use
% of the previous y-coordinate
y= f(z) =1+ g(x + 1): shift the graph y = f(z) =1 — g( — z): reflect the graph of
g(x) 1 unit to the left, and then add 1 g(x) across the y-axis, then around the z-axis,

to each y coordinate the add 1 to each y-coordinate



