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Read This First!
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*

¢ This is a closed-book exanination. No bd(;ks, notes, calculators, cell phones, comspunication
Qevic'és of‘any'sort, webp_hges, or 6ther aids are permitted. ‘Cell phonés are o be eyt of sight.

¢ Please read ;each question carefully. Show work clearly in the space prpvided.
i 14
o If you need addition space to do & problem, please use the back of the page.

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

e Answers must be clearly labeled.

e The exam consists of Questions 1-9, which total to 100 points.

Grading - For Instructor Use Only

Question: 1 2 3 4 5 6 7 Total
Points: 12 10 16 14 16 20 12 100

Score:




Math 105 Test #3 (slightly modified)

1. [12 points] Let f(z) = 3z5 — 2023.
(a) Find the critical numbers of f(z).
£Ux) = 5% 0yt = 16 x2(x3-) = 16°3(x-2){x32)
=0 when x=0 01 X=4, & nown undefing
e cnit. numbeoas ane
Ol -Zl &+2 »

(b) Test whether they are local maximums, local minimums, or neither.
2
. e e by firscuv. Yest,

Thuwh o Wocah moy ok K=-2~‘1

£ pocd mn a} X= ""1.

(no moximin gk K"d

. [10 points] Consider a function g(z) with the property that g(2) = 3, ¢'(2) = 0, and ¢"(2)
is some nonzero number. We are also given that g(z) has a local maximum when z = 2.
Determine whether g”(2) positive is negative. Your sclution should include an explanation (in
words!) and a picture. Be sure to indicate how the words relate to the picture.

Becoune thearsa Jocak max. @ x=2, the seemd
duw. tert says that "(2) <0 (since i nonze).
) i other words, The graph rnk
be concave dowm Y pdtha Hhan

concawe up ok a Jowal manimum.
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Math 105 Test #3 (slightly modified)

3. [16 points] The radius and height of a cylinder are changing with respect to time. The radius
is increasing at a rate of 2 cm/sec, while the height is decreasing at a rate of 1 cm/sec. How
fast is the volume of the cylinder changing at the instant of time when the radius is 10 cm and
the height is 5 cm? (You may assume that the volume of a cylinder of radius = and height h is
V = ar?h.)

P A‘\: !uﬂ’momgd: .
V= meth =2 (emisec)
=HV=qler k" ==t (emlsed)
etk o b e=10 . (ow)
| B h=5 (em)

suloshding value ok ke moment:
Ve 2 10.2:5+ w0t E)
= 2007~ 100T™

= (emized
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Math 105

Test #3 (slightly modified)

4. [14 points} Find the absolute maximum and minimum values of the function

f(z) = z(z ~ 4)3
on the interval [0, 3.

&‘(x).—.'l'v(x-'q)’-b x-‘s(x—q)". N
s (x-q)'l.[(x-q)+3x] i
o= (x-‘-()"-[‘ix-‘-i] i
= 4 (x4 (=)
Thir & nows undefind. o
ko 0@ x=| &x=4: only x=M[:is in [03],
Candidalin: x=0,x=l, x=3."
$(0)= O-()3 =0 &M

f) = 1-(-3)3= -2 &
£(3) = 3.6V’ =-3

mox. value b O @’“-'Oj
min volue o 23 @x=1
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Math 105 Test #3 (slightly modified)

5. [16 points] Find where g(x) = is increasing and decreasing.

(x+3)2

()= - (x43) = % 2(443)
q X) = L(x+3)1]2.

_(x'-rz)\- x B3]

E3r Tagsn i 1 ks{ Jf' . 4
HCTIRL RN St . : (X+3) s . p Sl.qn w‘dli Ghaﬂgc
TS Foar Y D= (+3)-2¢ é_,‘" oF x-.-z}
LSS T ] 1 e Am— ."U"I b it
‘ A (‘“’3) ; (x.,.‘S)‘S (num. 01 devom. 0)
=y 3
—r—
3% v b o LS I
'(337‘ - i
'F b} F = + -
¢ N AN

Deoyosing on (-,-3) &(3,00) 3
Incuaring  on (f"313)
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Math 105 Test #3 (slightly modified)

2
6. [20 points] The function f(z) = :;;-—2 has first and second derivatives given by:

yen =10z gy _ 10(322 + 4)
f (:‘:’:) - (37.2::4')2, JA "f (m) T, (mz_d4)3 N
(a) Use this information to determine where y = f(x) is increasing or decreasing, and find
any local max(s) or local min(s).
S Stgn of #' could change
4 o0 1t abt =2 0 0 (num.on dinem 0)
A ]

..]6\,( ‘_-l- + T - —_‘ g Note: X=#1 m-tdlacunﬁnm-\fm
£ . = 4 “of £, 10 they connothe
ol *.+ local maxls) o mim,
5 77 ND
Cinowoning: (~o.-2) &(-20) ?Caﬂm_an%:{uvw e 5?2)
deovaning: (0,2} & (2,02 | (i eonttniuous Ex
Lot may @ *=0 . '

I,...--—'—--'-.----_-___-_ i . i

(b) Use this information to determine where y = f(x) is concave up or concave down.
Sign of £"{y) coudd clriahgwnly ak x=%2

(wlw denom. & 0], since Bx+H 20 for el %

can fadm: X
T [ Tawy T e b
-+
olpdea) ¥ |
\
a2y T + = cont.up on - 2) &z,
\ conct. down on (-2,2)
- - r
(x2)3
£ + - ¢
£ \V NN
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Math 105 Test #3 (slightly modified)

(c) Compute Jﬂl&o f(z) and mll;lzloo f(x). Use these values to identify any horizontal asymptotes
of the graph y = f(x).

A ST Yt \
iy 1 MR - . A+ /w‘ +\
A Xy it T M TR

= ey
e |=HK | =~/ ert

9l _:-..

N T .
13 g,aY S

2 fam. XX Lisys ~isd

X—-en K4 Koo . 1=AfGe

!

B

= Tt Tl o
I =4/¢-u? L=40 \~0

I

LHm‘szpH;c‘alljlq=1J. Ir e AL
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Math 105 Test #3 (slightly modified}

z2
7. [12 points] The previous problem stated that f(z) = 2+ 1 has derivatives

@)=y )= 5D,

Verify that ‘these formulas aré dorrect by computing f"(m) a.nd f” (:t:) usmg the ususl rules of
differentiation. . it

£'(x) =

SRl Al ]

Zx W)= (%Y 2w
(x>-4)*

/Z/i’/ax x~

x HY"

- =iox s

(3-ul*

Wy a0+ (4] = (o 202 - 4 2%
5 (x) - [(\(1_.-.“)1] 2 "_

ol (=10 (x=u) + 40%*]

(X"'"l) ™3
o[y v
_(s"f‘"’-ﬂ's
10-(3x*+4)
(x&-4)? 4
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