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1 10
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4 10

5 10

6 8

7 20

8 10
Extra Credit (5)
Total 100

This test is closed notes and closed book.

e You may not use a calculator.

In order to receive full credit, you must show your work. Be wary of doing computations in your
head. Instead, write out your computations on the exam paper.

e Raise your hand if you have a question.
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1. (10 points) The graphs of two functions f(z), shown thick, and g(x), shown dashed, are given below.
Determine the following. If the value does not exist, write “DNE”.
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(i) What is the domain of f(x)? Give your answer in interval form.

(“5) LD v(H >p°>

(j) Where in the domain of f(x) is the function continuous? Give your answer in interval form.

("5) l\UCl) "DU('L\|0°>
oV
2ty whar exapt whkn X=1|



MaTH 251 CALcULUS 1 MIDTERM 1 FaLL 2019

2. (12 points) Consider the function

g(x) = 22* — 3.

Using the definition of the derivative, find ¢’(a). No credit will be given if a different method
is used. [It is recommended you start by writing the definition of the derivative.]
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3. (10 points) Let f be the piecewise defined function below.

_ Je—sin(z) x#7/2
f(x)—{5 r=m/2

(a) Determine a value for ¢ such that the function f(x) is continuous at x = /2.

(b) Show that your choice for ¢ above is correct using the definition of continuity at a point. (A
correct answer will involve writing and computing an appropriate limit or limits.)

lim g@f_ lime (b -SInX = b - 5”.,(%) 6 -1= L

> T 257
X7z >(,z

AP S lim ‘FCX\—_: ‘FC’?ZD
and £(T4)=5. 1

4. (10 points) The function f(z) = 2 + 4x + 3% has derivative f'(x) = 4 + 3¢3%.

(a) Find f(0).

£()=2+4.0+e0<3

(b) Find f(0).

£+ 3¢ = Y43=17
roy=1___

(c) Write an equation of the line tangent to the graph of f(z) when x = 0 in slope-intercept form.
(That is, in the form y = mx +b.)

Y-3=#(x-9)

Equation of Tangent Line:

Y =+x+3
J
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5. (10 points) Let g(z) = %H» +2.

(a) Evaluate the limit: lim f(z). Show your work or justify your computation with a few words.
T——3"

limn !
X—2-3" X¥3

+] =-co Since X—?-B: X+3 =20 a l7c.
lim f(x):&

r——3"

(b) What does your answer to part (a) tell you about the graph of f(x)? (What feature does the
graph have?)

o Vw'}ica,l angm‘oz‘; at X= -3

(c) Evaluate the limit: lim f(z). Show your work or justify your computation with a few words.

_ . |- - -0
lim _'_,.,.2;.2 Sinw 5520 as X->
XD
)("‘?‘00 lim f(x):—z

(d) What does your answer to part (c) tell you about the graph of f(x)? (What feature does the
graph have?)
o horizonixl asarupfal'i at Y= 2

(e) Sketch the graph of f(z) on the axes below. If the graph has any asymptotes, draw them as
dashed lines and label them with their equation.
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6. (8 points) Sketch the derivative of the following function, on the second set of axes.

7w
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7. (20 points) Find the limit or show it doesn’t exist. Use proper limit notation for full credit. If a
limit is positive or negative infinity, state that explicitly instead of writing “does not exist.” Answers
with little work will be accepted here but the wrong answer with no work will receive no partial
credit.
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8. (10 points) The temperature F', in degrees Fahrenheit, was measured ¢ seconds after a hot water
faucet was turned on.

(a) It is found that F'(2) = 51. Interpret this fact in the context of the problem. (That is, what
does F(2) = 51 mean?) Include units in your answer.

Tws seconds afdr the Laucet was Hurned on
the ater lcmpolm-"ure was 51°F.

(b) It is found that F’(2) = 5. Interpret this fact in the context of the problem. (That is, what
does F’(2) = 5 mean?) Include units in your answer.

ALl 4o seconds +he rot of c}\ange of
woler lempunture was 5°F pur Second,

(c) It is found that tlim F(t) = 105. Interpret this fact in the context of the problem. (That is,
—00

what does lim F(¢t) = 105 mean?) Include units in your answer.
—00

As the wider Camcel is bfE on , -Hoimpc.m{a;o
o§ the walr approaches 105°F, m ln +he long
ferm ) +he J—CmPcm‘luH GF +he wotler 3:./-3 close. 1o 185 ¥

Extra Credit (5 points) Use the Intermediate Value Theorem to prove that there exists some
x-value in the interval (0, 100) such that the function g(z) = 18e~* — /= + 8 takes the value y = 20.

Observe Hak 36‘) is conbinuons Lo all real humbes.
Thus , TVT applied-

%C&slﬁef—oﬁ&: 26 26
Sfloo): 18¢ " Vo +8 = 18 _J £ jp
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Sinct a 1S continueind on [o’/oo_] AnJ larguf +han
20 aF ohe end (x=0) and smaller Hhan 20 at Fhe

other end ()(.—;/oo)) the TVT %2YS 9 rmust
.efual 20 Somuwhere n hefuween xX=0 and X=/00.



