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Read Me First: Show al |l essential work very neatly. Use
correct notation when presenting your conmputations and argunents.
Wite using conplete sentences. Be careful. Renmenber this: "="
denotes "equal s" , "O" denotes "inplies" , and "<" denotes "is
equi val ent to". Do not "box" your answers. Comunicate. Show

me the magi c on the page.

1. (10 pts.) On the coordi nate system bel ow sketch the graph of
the function g defined below. Label very carefully.

O(x - 1)2 : X =1
g(x) = O
01 - x , X <1
See cl-t1mg. ht m
y A

L 4

2. (10 pts.) If f(x) = 3x%2- x, find
f(x +h) - f(x)
h

and sinplify as nmuch as possible algebraically. Kindly observe
that there are no limts of any sort being taken here.

f(x +h) - f(x) [ 3(x+h) 2 (x+h)] - [3x%X]
h h

= 6x - 1 + 3h for h #0

after the al gebraic dust settles.
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3. (5 pts.) Using conplete sentences and appropriate notati on,
provi de the precise mathematical definition of a function f //

A function f is a rule that associates a uni que output with
each input. |If the input is denoted by x, then the output is
denoted by f(x). [Note: The uniqueness of the output is
critical.]

4. (10 pts.) Suppose f(x) = x? - 3x and g(x) = (x - 4)¥2
otain a fornula for each of the follow ng functions and state
clearly what their domains are:

(8) (f +g)(x) = x- 3x + (x - 4)¥2
dom(f + g) = [ 4, »)
(D) (F-g(x) = (X - 3 (x - 4
dom(f-g) = [ 4, »)
(c) (frg)(x) = (xX*- 3x)/(x - 4)¥?
dom(f/g) = (4, )
(d) (f - g(x) = x2- 3x- (x- &)
donm(f - Q) = [ 4, »)
(&) (gof) =  g(f(x)
= ((x2 - 3x) - 4)v2 - (x? - 3x - 4)V2
don(gef) = { x | f(x) € dom(g) }

= { x | x2-3x =24 }
= { x| (x - 4)(x+1) =20}
= ('Oo"l] D[4’+°°)

5. (5 pts.) Express f(x) = 2-tan?(3x® as the conposition of
two functions g and h with f = geh, that is find g and h so that
f(x) = (geh)(x). There are actually infinitely many correct
answers to this. Here is, perhaps, one of the nobst obvious.
g(x) = 2-tan?(x)

h(x) = 3x3

Now check your work by correctly conputing (geh)(x). [DETAILS
REQUI RED! '] (geh)(x) = g(h(x)) = 2-tan?(h(x)) = 2 tan?(3x%)
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6. (20 pts.) For each of the following, find the limt if the
[imt exists. |If thelimt fails to exist, say so. Be as

preci se as possible here. [Wrk on the back of page two when you
run out of room here.]

X + 2 1
(a Ilhm —+— = I|Iim ——— fails to exist.
X - 42 X?> - 4 X - +2 X - 2
X + 2 1
(b I'hrm ——F—= 1lim ——— = -1/4
X - -2 X?> - 4 X - -2 X - 2
6 - 14t°3 t3[6t 3 - 14]
(¢c) I'hm — = |im = - 00
t - 40 2t2 + 3 t - +o t?[2 + 3t 7
7x4 - 3x3 7 - 3xt
(d) I'hm ——— = 1|im = 7/3

X - 400 X + 3x* X - 400 X3 4+ 3
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7. (10 pts.) Suppose t hat
Ox2- 3x +7 , if x <1
h(x) = B 10 , If Xx =1
B 5Xx , I f X > 1
Eval uate the following limts:
(a) limh(x) =1lim 5x =5
X-1* X-1*
(b) limh(x) =lim(x*- 3x +7) =5
X-1" X-1"
(c) What can you conclude fromparts (a) and (b)? Wy??
Since the left and right limts are the sane, Iig1h(x) = 5.
X—

[ You m ght observe that the function h fails to be
X 1.

conti nuous at

The inmportant thing at this stage is that you recognize

that the limt exists since the two one-sided limts exist and

have the same val ue. ]

8. (10 pts.) Eval uate each of the following thorny limts:
36x
(a) lim((x% + 36x)Y2 - x) = [im
X — o X — o (x% + 36x)Y?% + x
36x
= |im = 18
X - o0 |[x|[(1 + 36x Y2 + x
(x + 36)Y2 - 6 1
(b) Iim = lim = 1/12
X - 0 X X -0 (x +36)Y2 + 6
The key piece of al gebraic magic above is captured in the

prestidigitation of rationalizing the nunerator.
dream of doing that?? Look at the form...

Way woul d one
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9. (10 pts.) Sketch the curve defined by the paranetric
equations x =1 + cos(t) and y = -1 - sin(t) with 0 <t < 2m by
elimnating the paraneter, and indicate the direction of
increasing t. // M. Pythagoras allows us to elimnate the
paranmeter t and wite (x - 1)2 + (y + 1)2 = 1. This wheelie is
done in the negative sense.

See cl-t1mg. htm

L 4

X
10. (5 pts.) Express the follow ng function in piecew se
defined formw t hout using absol ute val ues:
f(x) =8x - |x - 1]
08x - (x - 1) , If x =1
f(x) = O
O8x - [-(x - 1)] , if x <1
O7x + 1 , i f x =1
= U
09 - 1 , I f X <1
11. (5 pts.) Gven |im[3f(x) - 29(x)] = -2 and img(x) = -4,

X-a X-a

Limf(x) = (U3)1in{[3F(x) - 29(x)] + 29(x)}
X-a X—a
= (1/3)(-2 + (-8)) = -10/3

lim[g(x)]° = [-4]° = -64
X—a



