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1(a) (5 points) The graph of f(z) = z* — 42 + 3 passes through the points (—3,0), (—1,0), (1,0)
and (3,0). Its minimum value (attained at = = ++/2) is —1.

Transform f(z) to obtain a new degree 4 polynomial that passes through the points (2, 1), (4, 1),
(6,1), and (8,1), and has minimum value —1. (You do not need to simplify the new polynomial.)
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(b) (5 points) The water in a tidal basin varies in depth from 2 feet to 9 feet deep. Low tide is at

6:30 am and high tide is at 6:30 pm. Write down a function d(t) giving the depth at time ¢, where
t is the number of hours since midnight.
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2. (10 points) Find each of the following limits (or say that they do not exist). Give brief expla-
nations.
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(d) lim1 f(z) where —2z < f(x) < 22 + 1 for all z satisfying —2 <z < 0
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3. (10 points) The displacement {in meters) of an object moving in a straight line is given by
s = 4+ 2t%, where t is measured in seconds.

(a) Find the average velocity over the time period [1,T] where T > 1. Explain what you are doing.

Aony velocitey 6 CAE i disghavact - sCr) - sC1)

//‘tWLOM‘lL"*ﬂ 7L'?M€ 7‘——?

dt7’+;2Tl-(L7’ Jm;Z)

g

7~
-— IZTL_Q ‘ - 'y
7;( 7”) QC&V\CJ

(b) Find the instantaneous velocity when ¢ = 1. Explain what you are doing.
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4. (10 points) Let f(z) = |z — 2|z|] + 2.
(a) Write a new expression for f(z) without using absolute value symbols.
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(b) Carefully draw the graph of f(z), labelling any significant points.




Page 5

2 1 .
5(a) (5 points) Let f(z) = T/E :;1 Draw the graph and explain carefully why f(z) is

continuous at £ = 1. Is it continuous everywhere?

F Pt lfey = ] (- £00)
P4 ’_’ X
e ‘ do  Oune §L'IPQ/ lialts !
{ /s 7[‘0(3 = /im XL = /
X>/~ X/~
S 7CO<\ = //'fV\ X =1
xo/* X=>/*

y€5 /’7[5 Covl %:flvdu_j (’(/ef\/WZM.AQ y 5/‘,\4,( XZ ﬂ‘wp/ f)/< Y, 5N

(b) (5 points) Carefully state the Intermediate Value Theorem. Then show that there is a number
x between 0 and 1 that solves the equation 2sinz = 2 — 3z. [Hint: rearrange the equation.]
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6(a) (5 points) Draw the graph of a function f(z) satisfying all of these properties:
(@) [fz))<1forallz <0

(ii) h'%l_ f(z) does not exist

(if) Jim, f(z) = £(0) =0

(iv) lim f(z) =3

(v) f(2) =1

(vi) im f(z) = —oo

(vii) Iir3n+ f(z) =+o0

(viii) f(z) is defined everywhere, and is continuous everywhere except at = = 0,2, 3

(b) (5 points) For each of the locations z = 0,2, 3 say whether your fﬁnction f(z) has a removable,
jump, or infinite discontinuity (or none of these). Also indicate (for each location) whether f(z) is
continuous from the left and/or from the right.
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