Math 1420 Exam 1

Wednesday, Feb 8
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Name: S,

This is the first midterm exam.

Carefully read each question and understand what is being asked before you
start to solve the problem. Show your work in an orderly fashion, and

circle or mark in some way your final answers.

No calculators nor other electronic devices are allowed.

Learning Objective

Grade

Conceptual Understanding

Formal Understanding

Rules for Calculations

Approximations and Applications
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below to determine the following limits. Write which kind of discontinuity (removable, jump, or
“DNE” if the limit does not exist. (It is okay to infinite) occurs at f(z) for each of the values of
eyeball it and give an approximate answer; just T.
by looking at a graph it can be hard to get a ~ .
precise value.) z=0 Kemov b }C'
dm S = O
lim f(z) = = z =2 \Im._;f W'j&
lim f(z) = DN t:
r—2 —
£=d A
DNF= -3 v {Yuﬁ
lim f(z) = vl "t—
—4
ilﬁ};f(z) = ”)(‘ QC:) T = 6: :I_!,ﬂ?(,--m(“r-ff
lim f(z) = 9
z—8 .1\, " l {,
P 7-) z=8 [RN2MoLalC
: > S (o :
— Wowbhe ¢ !,
lim flz)= S (Wyh ¢
lim f(z)= + 00
r—r00
|
|
]
'
|
|
[
! [
4 ; N |
T 1) 1
H :6 g 10

graph of f(z)

Page 2



graph of g(x)

3. (35 points) Use the graph of the function g(z) to answer whether ¢’(z) is positive, negative, zero, or
undefined at each value for x.
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Formal Understanding

4. (20 points) Consider the piecewise-defined function

r—1 f
f(ﬂ:):{2 if <2

F—x? ifx>2
Calculate the two one-sided limits

lim f(z) and lim f(z)

r—2— T2+

and use these to determine whether f(z) has a jump discontinuity at z = 2. Write a sentence justifying
yOur answer.
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5. (20 points) (a) You know that the function g(z) is continuous everywhere, that g(0) = —2, and g(3) = 3.
Can you conclude there is an input = where g(z) = 07 Write a sentence justifying your answer.

‘%)Sf 3(0)5 oL 3(3), S50 ,?Y % JV{T?/W\#C[ Lok [/G/L{‘_’
%("(9,’?%_ ()‘)7‘0 \Ef Sevine Ao k@{‘lve’q/l O 0{,/;0{ 3.-'

i
~
VI
S i
T;’ 2 —ij (b) You know that the function h(z) is continuous everywhere except at 2 = 4. You also know that
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6. (60 points) Consider the function j(z) = 2? — 2z.
(a) Use the definition of the derivative to calculate j'(1), the derivative of j(z) at z = 1. Please show
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(b) Use the definition of the derivative to calculate j(z), the derivative of j(z) for any input z. Please
show all steps. e
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Rules for Calculations

7. (35 points) Cousider the function

T\T — 4
fiay =2

(x+2)
Calculate each of the following limits. Write “DNE” if the limit does not exist.
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(Problem 7, continued)
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8. (40 points) (a) Calculate the limit
o Vi+4-2 g— W\JQ le,r NV L\E“’V‘
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Please show all steps. [Hint: multiply by the conjugate!]
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9. (25 points) Use the squeeze theorem to calculate
lim e®sinz =

T——00

Please show all steps, and clearly identify which functions you are using for the upper and lower bounds.
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Approximations and Applications

10. (25 points) The following table gives some of the values of a function f(x). Assuming the pattern in the
table holds, use it to estimate the limit

lim f(z). ey 8

z—0

z | f(z)
—1.000 | 3.317
—0.100 | 3.104
—0.010 | 3.041
—0.001 | 3.002

0.000 | Undefined | —~ %
0.001 | 2.995
0.010 | 2.987
0.100 | 2.795
1.000 | 2.661

11. (25 points) The following table gives some of the values of a function g(z). Assuming the pattern in the
table holds, use it to say whether g(z) is continuous at z = 1. Write a sentence to explain your answer.

z | g(z) , | —
0.000 2.000 (%\ (< V/id"\" (C ‘/i# \% VoS (=} k '\<_- i{
0.900 | 1.100 9 -

0.990 | 1.010 : S Y ” e

0.999 | 1.001 (1) =2 /"?‘“Jf i J oI =
1.000 | 2.000 )
1,001 | 1.001
1.010 | 1.010
1.100 | 1.100
2.000 | 2.000

X

12. (50 points) The following table gives some of the values of a function j(x). Assuming the pattern in
the table holds, use it to estimate j’(2), the derivative of j(z) at z = 2. Use h = 0.001 for your
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9.100 | 4.256

3.000 | 6.312
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