Math F251 Midterm 1 Fall 2021

Name: Section: O FO1 (Jill Faudree)
0O FO2 (James Gossell)
0O UX1 (James Gossell)

Rules:

You have 60 minutes to complete the exam.

Partial credit will be awarded, but you must show your work.
The exam is closed book and closed notes.

Calculators are not allowed.

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
10
10
8
12
20
12
8
6
14
Extra Credit 3
Total 100
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Math 251: Midterm 1 September 23, 2021

1. 10 points The graph of the function f(x) is given below. The domain of f(x) is (—oo, c0). Determine
the following. If the value does not exist, write “DNE”.

10 %

J ) 8

(@) lim f(x) = i (d) f(6) = i

(b) lim £(x) :_(L () lim f(x) :ﬁ;
1
© im = DNE ® £ = %

(g) List the x-values where f(x) fails to be continuous.

X=6

(h) List the x-values for which f(x) fails to have a derivative.
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2
2. (10 points) Find the derivative of f(x) =
will be awarded for using another method.

using the definition of the derivative. No credit
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3. (8 points) Suppose that f and g are differentiable functions with f(2) =5, f'(2) = 1, g(2) = 4, and

g'(2) = 2. For h(x) = f(x) - g(x) and k(x) = % evaluate the following derivatives:
g(x

- §13) g @2) +FE) 6’(2) = [-4+5-2= 4400

(b) K(2) = 3(7)‘? ,C?) ""F ('Z)ﬂ /(2’) _ (i)(b—(G'YZ) - .tﬁ}_o_
BOY @r_ ¢

4. (12 points) A company’s profit in thousands of dollars when x units are produced is given by

P(x) = —0.001x> + 0.22x — 42.

(a) Observe that P(1200) = 78. Interpret this fact in the context of the problem. To earn full credit
your answer should be a complete sentence and must include units.

When +he company produces [200 wnits, 11s Proﬁ"/J
aH 3§ 000 dollas.

(b) Observe that P’'(1200) = —0.02. Interpret this fact in the context of the problem. To earn full
credit your answer should be a complete sentence and must include units.

When +he cam‘panﬂ produas 1200 unids, s ral of qfﬂaﬂj-t
of pwqci‘l' is —0. 02 +husands of dollasg per unit .
(. or a ~20 dollaid an unit

(c) Suppose the compan¥ is currently producing 1200 units. Should the company increase pro-
duction if it wants to increase profits? Justify your answer.

No. Since rate of change Of?’vg:fl' w;;;duc:&
: A o LS kaocluc-ec( is negqative, . t¢f
fsﬁzo/d unid would actually i Se piof it
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5. (20 points) Evaluate the following limits. Give the most complete answer; if the limit is infinite,
indicate that with co or —oco. If a value does not exist, write DNE.

x+20 T L/r‘"“.’} i.S
.22 infinide. +

x—-7* — X o
- . 420 _
AsS X-—v}"') I->x=>06 So )IW\* .:/’;,
(ie. 3= F.00l will esSult X=>F
Ih F-X%XO

(a) lim

_2 -
(b) lim 4x — x _ 1b-1b =%

=4 12+ x — x? 1 6-b

gy A0 "~ xwy ?

. Xr*h-X
© hm«/x+h—\/}:(\lx+h*ﬁ) _ im T )

o (r, +720 =0 l

: l Y
_ i h — o —— = ~ | 2%
’h;w; WO~ T%)  h=p SN B otl% |

(1, 6\ O, 6 _
(d)}i%‘(ft—z)_ 3*_—-7;-—"3
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6. (12 points) Find f’(x) for each of the following expressions. You do not need to simplify.
Vz.
(@) f(x)=7x+5x>— \Vx+ n

£ (xtlx +lo><-—/><é' +0

| +lox -
= 2lx Zr

(b) f(x) =47
2
£68 = (x LO()- (3x-1) (29) ) 3x2+3-—(ax -8x
—'sz‘. ‘)z = (x?-*l)z
- 3x°-8x 43

7. (8 points) The graph of g(x) is graphed below. Sketch the graph of its derivative g’(x).

y

’ g(x)

G
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8. (6 points) The questions below reference the function f(x) = 3 —x)(x—=7). = =x <+ I oX “'Z l

(a) Find the slope of the line tangent to at x = 4.

£'Rd= 2y+lo  £(®)= -2-4+l0o= 2

(b) Sketch the tangent line to f(x) at x = 4 on the graph of f(x) below.

184

Jx)

4l 124562480910

9. (14 points) Patrick throws a football straight up from the surface of the moon. While the football is
in the air, its height in meters after ¢ seconds is A(¢) = (16 — 0.8¢). Answer the following questions

including units in your answers. - ND'E- -0 8&7'

(a) What is the initial velocity of the football?
Y of +he

(D= 1b-1.6t  Theiritial velocdy
l'\:\ 1) __U(D | lm/sj Gootloall 1S 1o m/s.
(b) When will the football reach its highest point?
Set V=h'=zo: J-1.Lt=0 Sb/ 'b:lOS‘.’

The football vreaches Hs highe.S'(' Po’m* 10 Se cordS
afler i+ s +Hhrowh.

(QC)Q, v-l\;hen\(v\vii tlg .football hit tl;a Qgrzlid?o (g 4-6./":> or / é-— O. 3{; = OM,
0=+t (lb-0.88)  So|t=20 sec) CardC!) by Symmely

15 2:-Hvnes m 'Q
(d) What is the acceleration due to gravity on the moon? aAhsery .fmm P a .41" w
/ 17
A=V =5 :F/‘(p m/ ‘)
The acceleration dut o 5”""'@

7

sh-the moon is =16 m/sz
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10. Extra Credit (3 points)Use the Intermediate Value Theorem to prove that there exists some x-value
in the interval (0, 100) such that the function g(x) = e™* + +/x + 8 takes the value y = 10. Full credit
will only be given if the solutions provides and explanation using complete sentences.

Eull credit will onlj be aiven { +he Solution
pwvic\e.s an 2eyplanation u.S'mj complede Sentenced.

- ‘ . —
| ANSWER : The Lunchion g0 is cwl«_:;oe;wus and |
- 6603 =9 and 3003: e +/0+8< /8+;/;a718

s;hw lﬂ-’—’o 1S b&“‘lﬂ-&—*\ 95? an 5: 184-—6—‘;;)

the T VThm 5eYS Hhere 1S Some X-Value 1 Co,lo0)
such that 3(,0_-,/0, {

u




