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Instructions:

1. Write neatly and eligibly. You may lose points for messy work.

2. Show all your work. No points for answers without justification.
3. Calculators and Mobiles are not allowed.

4. Make sure that you have 10 different problems (6 pages + cover page)

Page No Grade Maximum
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Page 1 17
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1. [10 points] Sketch the graph of a function f that satisfies all of the following condi-

tions:
©

® (@) f(0)=3and f(-2)=3 (v) f has a vertical asymptote at z = 2.

& (i) i1_1'% f(z)=1. @(vi) f has a jump discontinuity at z = —2.
Q (i) lim flz)=2 Qi) lim fz) = -0

@ (iv) lim f(z) does not exist. ®(viii) lim f(z) =3.
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2. [7 points] Use the Intermediate Value Theorem to show that the equation
z!%— 100z +5=10

has a root in the interval (1, 2).
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3. Find each of the following limits. Show your work.
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(¢) [5 points] lim (10 + z* — 3z7).
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(d) [8 points] lim
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4. [9 points] Is f(z) = |z| + |—=z] continuous at z = 0. Use limits to justify your answer.
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5. [9 points] Let

3 frzr=2 .
b — az? ifr<2

o+ bx ifx>2
f(z) =

Find the values of a and b that make f continuous at z = 2.
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6. [8 points] Use the graph of f(z) = v/x to find a number 8 > 0 such that

if |z — 9| < 6, then |z — 3| < 0.2.
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7. Let y = f(z) = z° — 8z + .

(a) [2 points] Find the average rate of change of y with respect to z over the interval

[3,4].
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(b) [6 points] Use limits to find the instantaneous rate of change of y with respect to
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8. [6 points] The following limit

x . 2cos(2z) + 2
lim ————
a:—»i’- 2r — 7w

represents the derivative of some function f at some number a. Find f and a.
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9. [7 points] Is the line z = 1 a vertical asymptote for the graph of f(z) = 37 — o1

Justify your answer.
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10. [9 points) For the function f whose graph is given below, find the derivative if it exists.
Justify your answer.

Y

[y & §

Y

(a) £(0) = the S\cf?& :rj"r\‘u. Jremlj(’.]d‘ \ine d=-the Cuxwve M= Fx)

O

od Yhe ?o\rd’ (o gf(o?) ’—'(D) -()
— +the slepe wj-\-\\a \wne S":’jm‘e"d' J—O\nmﬂ (e, =y x C40)

- C: - (-l) C:\;)
=T - 4
() £(2) \ - ® -
:P’(z) doeas not exist (1) |
Soan e ¥ Mas o Covnex o X=2 [\_!)

-

oo™~

(c) f'(4) dses net exiel

_Sane —? S

(d) f(5)

®

net. Corttinueus aF x=4 (U

&)

7

.= Fhe slope +he J‘-‘mﬂe‘& Wime o the Cuvve y = £ix)
o the pove (5 $t)
= e %\UEDQ Tj"\'\r\_a \'\U‘(\iord"k.g hine Sy ==t

2 (5, -1)

,.Em,k;'-i




