Amherst College
Department of Mathematics and Statistics

MATH 105 MIDTERM 3 FarL 2018

NAME: SD{M

Read This First!

e Keep cell phones off and out of sight.
¢ Do not talk during the exam.

You are allowed one page of notes, front and back. No other books, notes, calculators, cell
phones, communication devices of any sort, webpages, or other aids are permitted.

Please read each question carefully. Show ALL work clearly in the space provided. There is
an extra page at the back for additional scratchwork.

In order to receive full credit on a problem, solution methods must be complete, logical and

understandable.
Grading - For Instructor Use Only
Question: 1 2 3 4 5 Total
Points: 9 9 10 12 20 60

Score:
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1. [9 points] Find all of the critical numbers of each function.

(8) (z-1)(z-5)°
()= 1 (x-5P + (x=1)-30c-5)"
= (x-5)* | (ees) #30-0)]
= (x5)% ["\‘x-S]

= 4(x-5)"(x-2)
en undeforud ; £ =0 whun [X=2 01 x=5 |

(b) 10z%/5 — 59/5
4 s H/
x)= 102X -5.2x"

x%'/s -
= Qycls_ quAls = _;37;_ Cqy X2 8-k

X’ 5 TS
undebined € x=0 (ivis. by 0).
equal 0 whin  &-8y=0, ie. x= 3/4.

x=0 & Xx=%/4
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2. [9 points] Evaluate each limit at infinity.
(a) lim 32 —8c+4 ___Ux‘
e—o0 622 + Tz —4  WX*

3-8/t 3~ 3/cn +H(en

- 3-0+0

aven b+ -dipE

(b) lim — 1 L
s 22 — 3z —T Yt

"-"-,Eb'm FHx + 1/x2 _ '7’/(-”)* \/en
x-0n 2-3x32 = 2-3/-0) -Fo

i AT . X +3fx co +0
(c) ‘l,“gom—”'— T
SR M 2+3/k 2+0

6 + 3/eo-8jr  §+0-0
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3. [10 points] Find the absolute maximum and minimum values of f(x) = /12 — z on the
interval [3,11].

£x) = Ldizx + xm-in_ (=)

:...._...._“Q"x.z\j‘z"x _ X
\ 2t Ai2-x

= 2('2—3() —X _ 24-3x

V17X T2

U'IH‘- numbess: when  aum. o dnom i 0,

P num.
e, whun 24-2y =0 &Y x=5 -0
_ - noy-tn L2101
o = =0 (=) X=0 (—'SD rm'

candidadey Tn (30 3,3, &IL (o aum. & boundanies).

aht.

§3)= 3@ = 9 & mw

chs.
$@) =@ = (b & s
f$( = Iyt =\

min valwe @ @ %=3
may value 16 @ x=8
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4. [12 points] Sand is being poured onto a conical pile at a rate of 40 cubic feet per minute. The
diameter of the pile is 4 times the height. How quickly (in feet per minute) is the radius of the

pile increasing, when the radius is equal to 20 feet?

(The volume of a cone with height h and radius r is %rrfrgh.}

diametr = dxheghe meam 2c=th je. h=te

1e. V=

AiHengnkiaking:
\/): "'61" NI g\-l. \")

V' = Faete

o ab e speadic moment:
4o = z0.20° ¢
Yo = 200t

) 40

= = Toon

@ Wm:ﬂ mopment, we Wnow:
V'=Ho

r=20
g we wank ©

St

s o —

The nadius i growing by &M
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5. [20 points| Consider the function
f(z) = z? +4
T2 4 127
The first two derivatives of this function are as follows. You do not need to compute these.
. _ 16z

48(z? — 4)

i — ket Sl

@) = - Gy

(a} On which intervals is f(z) increasing on which intervals is it decreasing?

wm.- v O @ x=0 of £'d
l oo, vy 0- :

e

- S
1bx - + Ircfec v]d (—wlo)

L“’L"“ (o, eo]

(b) Using your answer to part (a), determine any local max(s) and/or local min(s) of
f(x). Give both the z and y coordinates.

I8 A kot Docal min. @ %=0,
y=flol= -g;tf{ =13

W min © (Oa %)]

(continued on reverse)
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For convenience, the function and its derivatives are written again below.
2
x4 4+ 4

. 16
@) = e

N _ 48(x2 — 4)
P& = =~y

{c) On which intervals is f(z) concave up and on which intervals is it concave down?

num. ob £'0) » 0 @ x=22

w48 (a2l (x-2) £ 7
£= (12+x%)3 L a oy (whu Xt=4)
. denom. & vluer 0.
X+¥2 = »
x-2 - - 4+
-8 - - —
(2P
-‘\\ — + —
N A

cone. down on (-0,-2) & (2,0
e, up on (-2, 1).

(d) Using your answer to part (c), determine any point(s) of inflection of f(z). Give both
the z and the y coordinates.
(x2) %4
=% wnfl chan = f(£2) =
X 2 (WI’VM “‘F %14!, Y 'F( 2\ (1'7.)1'*'\1

= am T T2,
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4
(e) Determine any horizontal asymptotes of the function f(z) = :2 :12
ﬂ- X4 kL At ﬁ bt L e dies o x0 14
TR e "2 1yt V1270 \¥0

S t \+U/en =0
imilon m X o tedit W kD
& : W 1 \L&-w X"*I'L B g\a L2 [t Ll \+0 1

(o, argmphote @ y=1] (o kothdirestrom)

(f) Draw a rough sketch of the graph y = f(z), incorporating the information you found in

parts (a) through (e).
//_"

A ]
e -~

(0.th)
wemin

b
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