Math F251 Midterm 2 Spring 2022

Name: M Section: 0O 001 (Jill Faudree)

0 002 (James Gossell)
O 005 (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.

Turn off anything that might go beep during the exam.
Good luck!
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Math 251: Midterm 1 April 7, 2022

1. (12 points) Sketch graphs which satisfy the given conditions. There are many correct answers.

(a) Sketch a graph of a function f(x) that has (c) Sketch a graph of a function g(x) such that

e alocal maximum at x = —5, and ° 1_1)r_n g(x)= 2, and
e alocal minimum at x = 5. o limg(x)= —2.

(b) Sketch a graph of a function k(x) that has (d) Sketch a graph of a function A(x) such that
CCdayw k”(x) < 0forx <5, and 4\ e '(5) >0, and
cowp ® k" (x) > 0 for x > 5. () * 1" (5)<0.




Math 251: Midterm 1 April 7, 2022

2. (10 points) Evaluate the following limits. You must show your work to earn full credit. If you apply
L’Hopital’s Rule, you should indicate this.

() lim - —8x+4 @hm Bx-8 —_;® lim 82 = 2 2
e S Sk S © YR TNE N Wy IV x=, -—l1Zxtex+Z Tloxt
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) limxcos3x @ Iiwn, 1'608(304'7((“38@ = ____-—-[ to =

x—z sin3x PESS o 3 s (3x) 3
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3. (10 points)

(a) Find the linear approximation (also known as the linearization) of the function f(x) = x* when
a=72.

£@)=9>=9 LGN = 8 +12(x-2)
Q /(ﬂ/, 37(7’

e '(2)=3.2% 12

(b) Use the linear approximation to estimate (2.02)*. Your answer must be in the form of a decimal.

L(202) =&+ 12(2-02«23; 8+ 12 (p.0L)
= B+0.2Y

= %.1Y
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4. (10 points) [Related Rate Problem] A hiker and a baby bear meet in the woods. Both are terrified!
The hiker runs west at 3 meters per second. The bear lumbers south at 4 meters per second.

(a) Draw a diagram.

hikey
h

b bablo hear

(b) Determine how fast the distance between the hiker and bear is increasing 2 seconds after the
hiker and baby bear meet. Include units with your answer.

List of 1nformation
d/h
a
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when =2
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b= 8

C= \] L+ 3%

= 3”"/5
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=Hm/s

= /0

CZ = hz* bz
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de FEo
dt C
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5. (10 points)

2

2
(a) Find all critical values of f(x) = Al
2x+1

on the interval [0, 4].

(ZHO(B) -(42) (D) _ By’ +2x ~2x°—Y _ 25"+ 2x-Y
(2x+D)* (zx+))2 T (2x+D?

'? ’(X\ =

2(x%x2) 2 (DOl
e (2xD?

-—

/ |
—Q'(x)so when X=-2 ov X=\7.' J? () l/lhfll-plmzcl ot )(:—2 )

Dnlﬂ x=| s in +he /-n-lcvvn[.

—_—

(b) Identify the absolute maximum and absolute minimum of the function f(x) on the interval

[0,4].
table of values
<o | v |
Z _ I+2 [b+] :1/2_9-/
fall Feo | oot | -2
Absolute max: y = Z_ Absolute min: y = /
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6. (10 points) [Optimization Problem] Find the two positive numbers x and y on the circle x*+y? = 48
that maximize the product P = xy”.

Note: Your solutions must use Calculus to justify that your answer is correct.

hMaXimmize T = 7(52'

write as A—?unc—(—ion 3

>
(Do x@g-xX ) =%48x-x
of ./I. V'aV‘ia\oLﬂ- FP Q )

2
Cind davivative : Pl =48 -3x
yA
. 3L = H 0] 76‘5)830 oY BXZ:HS or X = |G
Se x=1t4 Bdl OHB X=4 s posiHive.

—=— £Signof L
' jus-H{:j: [eet1] 15¢ davivative [_“I’“’O 5 ?3/ a w:ax a
at L4 s X=4

2"4 devivative test.
PRz —bx , Pz €M) <0 . 77\

o max gt x=4.
. Find 5 %Z: Llﬁdx?': 4%-16=32 .
Se ci'\r%—l:i'\j/(,,z =244z
We onlﬂ want ']Do5i»)-'|vb I’j—\m]uc& So :j.c‘M/Z/
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7. (16 points) Use the information below to answer questions about the function f(x). You must show
your work to earn full credit.

4x — 4 4x+ 8
_ A3 413 1N 1N

(a) Determine the intervals on which f(x) is increasing/decreasing.

.F::D wh&nfly—o -P 1S T on C‘)ﬂ")
£/ qndef whan = £ ie v onCag D

S/
N EE T g

4 ] —r T 7 £

-1 0 1
I 5 12

(b) Find the x-values that correspond to any local maximums or local minimus of f(x).

£ has a local min at x=|,

¢ has  po local max.

(c) Find the intervals on which f(x) is concave up and concave down.
P/’:o when x=-2 —Q 1S ccup on C'.no)-ﬂ U(O) 00>
‘F " andif- when x=0 ccdown on (-2,0)

1+ & O-—--——?—‘—-'l—* kSighof

ﬁrilllﬁ-’—F"

-3 -2 -l 0o

(d) Find the x-values of any inflection points of f(x). If there aren’t any, you must explicitly state
this and justify your answer.

L s inflckion peints ot X=-7 and x=0,
The convavity of £6O) changes on either Side
of x=-2 and x=0. Cseiﬁé‘;‘*}

_/
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8. (12 points)

(a) Estimate the area under the curve f(x) = In(x) on the interval [1, 9] using R,. (That is, use 4
approximating rectangles and right-hand end points.) Sketch the approximating rectangles on
the graph below and estimate the sum of the areas.

Note: You are obviously not expected to compute things like In(3). It is acceptable to have
numbers like this in your final answer.

_—

3 —

| - |
11 !
3456 738 910

a2 (n@ )P b (ab)

(b) In fact, the area under the graph f(x) on the interval [1, 9] about 11.8. Use this fact to evaluate
the definite integrals below:

i f1921n(x)dx: 2(;|,9}; 23.6

of

. f192+1n(x)dx= 7-8 + 1.8 = 1+1.8 = 1F.8 e L.

_ ectt)
heihe Cbc&a = (€
(hag) -

or q c1
Sl?u\nc,m -3 2+ § WDy :250:24-11.8
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9. (10 points) Evaluate the indefinite integrals below.

3.3
= Yginlx) +/374,g_ +g,Z>< +C,

() f (4 cos(x) + x** + 10) dx

_ | 2 _ L 5 g 3 +

t

Extra Credit (5 points): The function P(¢) = - models a population of caribou (in hundreds) over
time ¢ in years. Evaluate the lim P(f) and interpret the answer in the context of the problem. (Your

interpretation should be a complete sentence that a regular person can understand.)

5e® é _ i /5:——:5:5

[im T2t v

Lo, €542 e tan

lnRV‘Pm-‘/wl'foh :
This medel i ndli cades Lhat in +h

; .c ﬂ}.
?O?Mzmlzan 010 C,M‘:Bou will S—lf»[a} /1%4_ ﬂ/‘(? A0D indivi duals
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