Math 142: Calculus 11

Midterm 1
October 12, 2017

NAME (please print legibly): Solukion S

Your University ID Number:

Indicate your instructor with a check in the appropriate box:

Crossen MW 9-10:15

Zhong MW 3:25-4:40

e Please sign the pledge below.

Pledge of Honesty

T affirm that I will not give or receive any unauthorized help on this exam, and that all work

will be my own.
Signature:

Show all work and justify all answers.

You have 75 minutes to work on this exam.

You are responsible for checking that this exam has all 9 pages.

No calculators, phones, electronic devices, books, notes are allowed during the exam.
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1. (15 points) Consider the following function

2+1 20 ” 60x% + 180
f(ﬂ?)ngmg, f($)=—‘(“;§—_—$-9-5§, f()=—(;5":—9)"3—»

(a) Find the domain of f.
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(b) List all r and y intercepts of f.
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Y-

(c) Final all horizontal and vertical asymptotes of f or explain why none exist.
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(d) Find all critical points and where the function is increasing and where it is decreasing.

! - prnng —-R@X —_
fwEes R o s S
% + ~ § e
£ DNE ok w=ED ' < - - ) >
oY mﬁm@om?
Ghot- i domMmadn
| T eOSING, - (- o0,~BHV (>, 0D

dwm_aﬁr\ﬁt (0,202, o)

Caixical po'\(\’ﬁ - A=0

(e) Find where the function is concave up, and where it is concave down, and all = values at

points of inflection.

A
O <, T gt -+
NN = O = O™ A1 O SoMAXY -
1 + - +
00 DNE ok x=13 § \ >
not inflection points, =) 3 .
neTA domain Pt fE=E STy

no inflecrion points
\:}E’; {(—o< ,—?5) \J (%’0&\)
dm e L_% i ,27‘3

(f) Use the info r{lation you found in parts (a)-(e) to sketch the graph of y = f(z).
{
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2. (10 points) A manufacturer needs to make a box whose base length is twice the base
width. The material used to build the top and bottom costs $10/ft* and the material used
to build the sides costs $6/ft>. If the box must have a volume of 960 ft*, determine the

dimensions that will minimize the cost to build the box.

C=10(ao) + b 34N + &)

C= 200 (aw)+ m@@(%g)% \aw(ﬁiﬂg‘)
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Kuow = QLD . »
(Aw)won =9b0 C=H0w™ + 3480w
—. HEO -
nE = L = 0w - B AL0WS = O
AOMNAIN® O L1y 409 0w = M@
Lo
\ / LO% = Bk -HY0 . 2 = (03’
— g
SC. " )
duw O ;o o= o
W= b in oeeluie
A L=2y = 17
& . >

‘\bx \”Bx%"%@ &l\e\




Midterm 1, Math 142 October 12, 2017 Page 5 of 9

3. (10 points) A particle is moving with the given acceleration
a(t) = 10sin(t) + 3 cos{t),

and two positions
s(0) =0, s(27)=12.

Find the position function s(t) of the particle.
VO = [oeode = g (losint + 2ost)dt
— 0wt +2sint G
sty = (winidt = { (oot +2sint + O dt

Slt) = —osntt - deost + Ct + D

SN =0 = O —3(N+ O0+D = D=
s@am = = 0 -0+ ATC + F

= fm

’—EUL\)S ~\0sint — Buost F %%;4 + O

T

s
b R



Midterm 1, Math 142 October 12, 2017 Page 6 of 9

4. (15 points) Estimate the area between the graph of y = (z+ 1)? and z-axis from 2 =0
to x = 2 using a right-endpoint Riemann sum with:

(a) 4 rectangles

Ry = A% (SO0 + £0) + £ F o))
T = Qe (P (2D (270

= ( \*"—-&—D{’**{?a\) « 3|
:j\%q ‘_&L_‘_&‘agﬁ_q} ;\..ii.“{.\b %%%}

=17 3| @

(b} n rectangles (express your answer in terms of n)

R = Y?i&i‘)&ﬂ“l(a““‘“\M" K"“‘ ’*"Lh"”ﬂa
A‘X‘:% _ Z(\%F“‘ -‘r%ﬁ‘ +QL\§ g.%i‘z “”1\;%« )&?3\} (:""’ {\>
x.ﬁ;:%} b

;g; "*Wﬂ {\m mﬂ“}\) + 2 ()

_ \i_\gmm‘aml}_‘, Aoty a&

20 N

(c) Write the area as a define integral and use your answer in part (b) to determine the exact
value of the area. (No partial credit if you use other methods.)
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6. (15 points)

64 b ;
VT + Yz _ — Y2 - )(\3 o e
(a} Evaluate 1 7 de. = S; &W dX = (K -+ A }CKX

:&gi\!a‘* %){Tﬂm:Kz (\Lou‘\ .,;i:»(u.%\} ‘X Y’%—\-g.

(b) Suppose that

sin(2mr) 2y
flz) = / V1+t2dt and g{y) = f(z)dz.
arctanz 3
Find ¢'(y), g"(y) and g"(0). 40 {qw‘g\
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% ) = 3\ |+ 12 dt — j \it_tTi
A'Y) = &QH&W\(W‘BE (Cos (-4 T) —AN ¥ orctan
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5. (10 points) Let
g{x) =/ fydt, zelo,7.
0

where f is the function whose graph is shown.

VK

(a) Evaluate g(1), g(2), and g(6).
gi\"‘) = (WO =&
q(y= ar D A+ s =B

3(‘5\5: 5+ %(1\}@’\\) ”%Ql\{'gﬂ — égx}(ﬁf}‘

= T2 =)

(b} On what intervals is g increasing?

lo,3)

(¢) Where does g have a maximum value? What is the maximum value?
=2
Qi) = 5 vy (WY =]
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Blank page for scratch work






