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Part A: (SHORT ANSWERS) Do the following problems. Write the answer in the space
provided. Only the answers will be graded; there is no partial credit.
(30 points; 3 points each).

1
1. What is the domain of the function f(z) = ——=7

V1—a?

Answer: —1<xz<1lor(—1,1)

2

zc =9

2. Compute lim .
r—3 I —

Answer: 6

3. If a ball is thrown into the air with a velocity of 20 ft/sec, its height in feet after ¢ seconds
is given by s(t) = 20t — 16t>. Find the average velocity for the time period [0, 1].

Answer: 4 ft/sec

4. Express the area A of a square as a function of its perimeter P.

P2
A : A= —
nswer 16

r—6
5 C te li )
ompute i, £

Answer: “+oo



10.

If f(2) > 0and f(3) < 0, then there exists a number ¢ between 2 and 3 such that f(c) = 0.

Circle the appropriate answer: Always true Can be false

-2
Compute lim z )
e—2- |z — 2|

Answer: -1

If lim f(z) and lim g(z) exist, then lim @) _ limgo f(z)
T—a z—a r—a g(aj‘) llmm_m g(.j(})

Circle the appropriate answer: Always true Can be false

Let f be a function such that lirré f(z) = 3. Then there exists § > 0 such that if 0 < |z| < 0,

1
then |f(z) — 3| < 3"

Circle the appropriate answer: False

in|l—|] ifx>0
If f(z) = o (:L’) . , then f(z) is continuous at z = 7.
0 ifzx <0

Circle the appropriate answer: False



Part B: For the following problems give a complete solution. Partial credit is possible and
you must SHOW ALL YOUR WORK.

I) (a) (5 points) Sketch the graph of the function y = |2* — 4|. Make sure to label the
x-intercept, as well as the y-intercept.

Answer:

(b) (5 points) Sketch the graph of the function y = |sin(x)|, —27 < z < 27. Make sure
to label the x-intercepts, as well as the y-intercept.

Answer:




II) (a) (10 points) If f(x) =1+ /2 —4 and g(x) = 3 + 2%, find the composition functions
fogand go f, and make sure to specify their domains.

Answer:

fog=f(g(z))=14+V3+22—4=1+V22—-1; z>lorx<-—1.
gof(x)=g(f(x))=3+1+Vz—4)?=3+1+2Vr—4+z—4
=2z -4+ z>4

(b) (10 points) Suppose that the inequalities
2—a' < flz) <1+V1+2?

hold for all real z. Find lim f(x). Give reasons for your answer.

z—0

Answer: Since lim(2 — 2*) = 2, and 1in(1)(+\/ 1+ 22) = 2, by the Squeeze Theorem

z—0

glgli%f(x) = 2.



1 1

III) (a) (10 points) Compute 1111% i vy

Answer:
1_ 1 2-1
lim +—2 = lim —2
t—2 t — 2 t—2 ¢ — 2
—1(t —
= lim 7<t 2)
t—2 2t(t — 2)
I -1 1
=lim—=—-
t—2 2t 4
-z —2 if > 2
(b) (10 points) Let g(z) = x—2 o .

cos(zx —2)+3 ifx<2
(1) Find lim g(x).

x—27F
o2 —2 1
Answer: lim g(z) = lim S [P (z=2e+1) =3
z—271 z—27F r—2 z—271 r—2
(2) Find lim g(z).
T—27
Answer: lim g(z) = lim cos(z —2)+3=1+3=4.
T—27 T—27

(3) Is the function g continuous at x = 2? Explain.

Answer: Since lim g(x) # lim g(x), then lir% g(x) does not exist. Thus g is
z—2 T—27 T—

not continuous at x = 2.



IV) (a) (10 points) Use the definition given in chapter 2 to find the slope of the tangent line to
the graph of f(z) = v + 5 at the point (4, 3), then find an equation of the tangent

line there.
Answer:
o L) = 1)
z—4 r—4
. Vr+5-3
= lim
z—4 r—4

im\/x—i-i')—i% vr+5+3
e—4 T —4 vr+5+3
) r+5—-9
= lim
=4 (r —4)(vVx + 5+ 3)
(x —4) 1

= lim = -

=iz —4) (Ve +5+3) 6

or

fd+h) - f(4)

Mtan — }lle

. V9+h-3
:llmi
h—0 h

o VOFR-3 V9Eh+3
h—0 h \/9+h+3

lim 9+h—-9 lim 1 1
= ]1 =11 - @@ @ @ -
O h(VO+th+3) h-0\91h+3 6
. .. 1 x 7
The equation of the tangent line is y — 3 = 6(1’ —4)ory= 5 + 3



(b) (10 points) Use the definition given in chapter 2 to find the slope of the tangent line
to the graph of f(x) = 2® at the point (a,a®), then find the points on the graph of
y = x> where the slope of the tangent line is equal to 3.

Answer:

fo) ~ fla) ot

Mian = limM = lim
T—a xr—a z—a T — @
-1 2 3
:hm(:): )z +a:)3+a):3a2
z—a T —a
or
_ 3 3
mew — lim fla+h)— f(a) — im (a+h)° —a
h—0 h h—0
_a®+ 3a*h + 3ah? + h? — a?
= lim
h—0 h
= }Lin%(?,a? + 3ah + h?) = 3a*

3i’=3<ed=1<a=+1

The points on the graph of y = x* whose slope is equal 3 are:

(1,1) and (—1,-1).



