Math F251 Midterm 1 Fall 2018

Name: g Olw’l (S Section: O F01 (Bueler)
Student Id: O FO2 (Jurkowski)
O FO3 (Maxwell)

Rules:
You have 60 minutes to complete the exam.
Partial credit will be awarded, but you must show your work.

No calculators, books, notes, or other aids are permitted.

Place a box around your ’ FINAL ANSWER \ to each question where appropriate.

If you need extra space, you can use the back sides of the pages. Please make it obvious when you have
done so.

Turn off anything that might go beep during the exam.
Good luck!

Problem Possible Score

1 10

2 20

3 10

4 25

5 12

6 9
Extra Credit 3
Total 86




Math 251: Midterm 1 September 26, 2018

1. (10 points)

For a particular function f(x),
f=2, f@H=3 fA)=-1 and f'4)=0.

a. Find the equation of the tangent line of the graph of f(x) at x = 1.

y= 2 -(x-1)

b.

e On the axes below make a rough sketch of what the graph y = f(x) might look like, using all of the
limited information that you have.

e Sketch the tangent line at x = 1.

e Sketch the tangent line at x = 4.
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2. (20 points)

Compute the following limits, or explain why the given limit does not exist.
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'\"30 h (,4_+h e

e Yeb-4
k=6 h(JFt +2)

k=0 \'440! +2 \)—q:)Z +

o oxr=3x ZS- l ’o
b. XILIR 5—-x = - ’—c— -
O (o)

e lim>— = ) "J ) - ez

~e 2= 3x L% oo
2 - 3x
= JI- %2 _ JI-—O — P)
20D =
%-3 O0-5 | S

S

d. }i_)rgloxsin(x) (Jocb 41-‘—61.5‘-_/

As % - 60, sinle) asc.llslg l:o:Lwe/\ i:‘ a—«(
L 5M46) oseilldeg bedwen o»laa"“m~417 leje Pasfi.uc w’(
negatee Aunbls, ’




Math 251: Midterm 1 September 26, 2018

3. (10 points)
Suppose
x*—4

x+2°

fx) =

a. What is the domain of this function?
(-, -2) (-2, &)

b. State the definition of “The function f(x) is continuous at x = a”.

'I.M -CL\‘-‘ -"(4.3
A4

c. Determine the choice of value for f(—2) that will make the function f(x) from part a) continuous

at x = =2,
‘ -
b L6y = lw 2= ly &= Dxadd
A T A2 KL w2 K+ 2

= |y -2 = =4
X-2

4. (25 points) éo P I.Ck '?(’279‘ E

For time ¢ > 1 hours the volume of water in a rain barrel is

20
v(t) =50 - =

gallons. Answer the following questions about the function v() and be sure to include units in your
answers.

a. How much rain is in the barrel at time ¢ = 2 hours?

V(Z) < Qo- %’Q-z- L}“g 3&"0’[&

b. Compute lim,_,,, v(¢). Then explain what this quantity means in precise but everyday language that
the general public would understand.

lw viES= SO- 20-0= SO galluns.
£ ®00
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Problem 4 continued....

Recall that the volume of water in the rain barrel is
20
V(f) =50- l_z

gallons at time 7 > 1 hours.

c. Compute the average rate of change (with units) of the volume of rain in the barrel from time ¢ = 1
to time ¢ = 2 hours.

Av V/Z)-v(') __(50' %'c’)~ (50-20) _ 05 -3
Tf i 2-1 2-\

(
= , S jQ”ag / L
d. Using the limit definition of the derivative, compute v'(1). [No credit will be awarded for comput-

ing the derivative using any approach other than the limit definition.]

vt/l): 'c'ﬂ V(A)—ul[l\ _ |2 (S'O-_Z‘,'Z)_ (5‘0-_2‘3_3

a->| a-—\ a->\ a-|
= '..41 Zoa"-z_a_
a= | 6=
a- |

- n 20 (a+ ‘)[“")
a> | a‘t@,\\

= lw 206D

*->7| a®
= _2_0_('_-2:: 40 50’101'.5/',;”3

e. What is the instantaneous rate of change (with units) of the volume of water in the barrel at time

10 gl e
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5. (12 points)
Match the graph of each function (a) - (d) with the graph of its derivative I-VIII. Write your answers in the

blanks provided below. ﬂt
1. The derivative of graph (a) is ’ v 3. The derivative of graph (b) is

2. The derivative of graph (c) is E‘ 4. The derivative of graph (d) is L

Functions:
/\T N\
a) ‘ \ b)

L /.

Y

c) d)

Derivatives:

NP .
T T . I

NP L

VIL VIIL. \/‘ IX.

\

A

—
—

IV.

L
AN

Y

Y
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6. (9 points)

In the diagram below, sketch the graph of a function f(x) satisfying the following criteria.

L f(H=0 4. lim f(x) = —oo 7. lim f(x) = -1
2. f(0)=1/2 5. lim f(x) =1 8. lim f(x) =2
3. 1lim f(x) = 2 6. lim f(x) = 1/2 9. f(4) =2

J(x)

7. (Extra Credit: 3 points)
Consider the function f(x) = x> — cos(x). Show that there is a value of x such that f(x) = 1000.

Obseve  F(30)= 900 - cos (20) < 90).
Add R(32) = 1024 - cos(32) = 1022
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