Math 142: Final Exam

University of Rochester

December 18, 2022
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Name:
UR 1ID:
UR E-mail:
Section “X” your class time
MW 9 AM

MW 3:25 PM

+ You are allowed one page, single-sided of notes. No other resources are permitted.

» The cxamn questions arc on pages 2-21 of this packet. Part A consists of problems
1-6. Part B consists of problems 7-11.

» Each part of cach question is on its own page. All work you want graded for that
problemn should be contained entirely on that page, unless:

« [f you need more space on a problem, use the Scratch work pages at the end of the
exam, and make sure to make a note on the problem page that you are doing so.

« Do not tear off the scratch work pages.

» Copy and sign the Honor Pledge: I affirm that I will not give or receive any unauthorized
help on this exam, and that all work will be my oun.

Signature:
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Part A

1. Consider the following function and its derivatives:

1 oy 2z oy 2(32%+1)
&) =12 @) ==y fe) ==y
(a) (2 points) What is the domain of f(z)? Write it in interval notation.
ANSWER:

(—«—w/—l) u(-1,) vy, o)

(b) (2 points) What are the z and y intercepts of f(z) (if any)?
ANSWER: :

Ne - \‘V\'\"Q"CQ?J\‘S) Y -\«\—Uces‘v i Q(03’=—-\]—-_—. | .

(c) (2 points) What are the horizontal and vertical asymptotes of f(z) (if any)?
ANSWER:

HA_ @ > = :':' R VA Y = O in .LQ""J\ Oli‘(‘ﬁc('\ovu‘

(d) (3 points) On which intervals is f(z) increasing, and on which intervals is f(z)
decreasing? .
— - + + P

ANSWER: A \
—_— l Q

\'\((Qaq'\f\% N CO,)) é— Cl,oo)
.-.DQE(’QC.HAE-‘ (’Oé’_lj i (‘“‘,“)>

(e) (3 points) What are the local extrema of f(z), if any?
ANSWER:

L

(—’OCCL W\:'\ @ p ] S Q -

CHeod=1)
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(f) (3 points) What are the intervals of concavity of f(x)?

ANSWER: - ) -+

_ .

COr\cadc “p o C-—"’)

C"\cc.u .(,:_n,,,\ . (" o =) ( I, e )

(g) (3 points) What are the inflection points of f(z), if any?

ANSWER:

I\J.'Jr'\q_

(h) (7 points) Sketch the graph of f(z). You may scale the axes how you like (i.c.
prioritize a good sketch over using 1 tick mark to represent 1 unit along an axis).

Y
4

— —
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2. (10 points) What is the area of the largest rectangle in the first quadrant of the ry-plane
with one corner at the origin and opposite corner on the graph of f(z) =1 — %7

\
|-

Alt)= t()-¢>)

Ao 0ct < Clomein=(a12)
A‘({:): é._.éj
A'/t) = /""_?f;l - o &> ?C1:/

&) _&1___};_ c> £=7* ,/\ry’

Oﬁ‘} :A‘.(-..../(& (— - L (al’l\v Ced ~ 4k oa Ja,. )

»
3)-
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D
)
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W)_
S~ SN
\Zﬂ
N
oy

ANSWER:
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3. Consider a particle moving on the real line, whose acceleration as a function of timne
9
is given by a(t) =

r

TFEE for £ > 0. Moreover, assumne that the initial position and

velocity of the particle are given by z(0) = 0 and v(0) = —1, respectively.

(a) (10 points) What is the location of the particle at time ¢ = 17

jﬁ(-k/o(t = J(:;,), At = /2(,};/)“3 At

= —(te)yt L a— Vv

V) = -] = o] = —(ewy s
= -] +¢
p— C — o
= ylt) = — (£ = )

,&H)l
v(v(t)Jk = j-/eu)'ﬁ/f = (tw)ac G—x(t )

x(o)=0 = O = (O+/)"+C
= | +c¢
=—mp C = _,,
)
=) ~(+ )= C'\l:-f'))—l—-/ = - *l
+ +1
(1) = L
ANSWER: 2 2
g
2
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(b) (10 points) What is the velocity of the particle at time ¢t = 17

| i
\l( l\) = kT
Ll
ANSWER:
)
Y
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4. Compute the following integrals.
(a) (5 points) /Qxe’qﬁd:r

W= x4+ /c‘/(u\:Qx L

:jemu

_ h
= e « C
rA
— x -r)
ANSWER:
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(b) (5 points) /tz\/t— 1dt = - JM - o’(b

/

-e—:— LAJ—I

,,f(o\ﬂ)’{: g
2 J T I
= f(hzw‘lu A )u A

Y/?_ 7
-'_J(/‘ +2‘«/L -:‘-‘-'*”l J"\

=7 Y 2 7/
:———z“\ .rila/l-f"-“ld'}d(’
7 5 J
ANSWER:

ey ?
2 2 Y 371_ 2
_ {3" -+ - ‘é-—'/ “ - é_’) + C
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(¢) (5 points) i%%;(f()—”df = j')’/\ (x )
OL"\ = QaJ (30) f’gl
2_
= —_— J\
[ +ur

;/2 0\(‘1/{7\"\("‘) ~ C

1 S ol S AN

ANSWER:

Q&raﬁf\ (Sl."\(x )) -+ C
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5. (10 points) Find the arca enclosed by the graphs of y = |z] and y =2 - zl.
-7

/ w=lz|
%(//

ANSWER:
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6. Let R be the region in the plane above the z-axis and below the graph of y = sin(z) from
z=0toz=2~%.
(a) (10 points) Write down (but do not calculate) an integral expressing the volume
of the solid region obtained by rotating R around the horizontal line y = 2.

[T (1= Gosheoy) e

(b) (10 points) Write down (but do not calculate) an integral expressing the volume
of the solid region obtained by rotating R around the y-axis.

R \j':Sih(u-\

(I

T

(Chetl madts

ANSWER:

{d 272 57 () ofe
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Part B

7. Compute the following integrals.

(a) (10 points) /(‘ In(2t) dt n= jn (2.{ ) 0(\, = fla{f’

7
L.z 4
th& ’ S
= 1 1t
&
jtzﬂq(u)o/t: th(2e) S AA
e 3t
— 'éJ,p.—,(Z(:) _ f fL ajf
3 J

1
2t s
= kfﬁ\.[—\ — % + C
s

ANSWER:
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{(b) (10 points) jsins(x) cos?(z) dz

— ff)'n?"(X) $C(x ) simlx ) e

—_ j(}— Cojzfx)) CJJZ()G) KN (x) Jg._

= Coslx)
0’{4/\: -—f’%[:ﬂ)f/x
. C-uz ~ )
f ey ()
—;..f("‘l-})b\l o‘(v\ ‘
= J "‘lf—‘—\z a(t-\
T ?
. [
— - - +
S 2 C
ANSWER:
tos?(x) cos3(x )
- > + C
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1
{c) (10 points) ] e drx
0

n=x= e = e S
oe\n T—QJL Ja\. v = - Q_x'
| !
E >cLe_x "“f (’e-x ) Q)t— jx,
o > .

) ( -
= -XZ€—X/ + Zf > < xO/x
Q Q
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2
\ i . 3
8. Consider the ellipse 2 + v _ 1, pictured below. Let It be the first quadrant region

/5: Y- 42

enclosed by the ellipse and the coordinate axes.

2

(a) (10 points) Write the area A of R as an integral.
2 Y [ )
- g

=) bl:' L/_’ ‘/X—l

= 9 = j«)‘ﬁ‘/ﬁ
Ulpd’eﬁ L'C(ﬁ 'JL W{F__e N “©= blf"'yxé

ANSWER:

A:%\fa/ ¢~ Yx® A
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Math 142

(b) (10 points) Use trigonometric substitution to compute A.

p-4f Vo-sn A
0

§ (20 =% e Lt x=n(®) 5
° o(x:C»J(Q)Jﬁ’
s d M-t = i(8)
‘/Z.jl cast(e) Lo

@]
2 (% 2 (14 ese)) £b
fa)
= 5;’5 | ¢ cos (20) L=

g
- <®' -+ 5;'\(3-9) ) ) “
“ Z 0
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l

9. (10 points) Pmd[ T
22+

>x + 2

Z
/
S s )

_,(pcV—QxS +Jc'2>

2y’ — x*
—(2x% = Yx? 4 25)
Sx? —2x
3’ J); ——J (42 ) + $x” 7 2 oAx
2,4. Y x Lxt 42
3% -
j(au.ﬂﬂ“ i I -z AR
PREDIEY (x-1)" N
2 Ix -1
= 2= + 2% +p§—:ﬂif *‘)3x.2—~A(x N +R
= Ax + (R-A)
_xE ? ) | A= B-A- -2
T et T e ™ ’
= R = ’
P
= X 4+ 2x + Kjv\(x-), “;): + C .
ANSWER
>2 ) |
— 42 4§ L] ot
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10. Determine if the following improper integrals converge or diverge. Justify vour work
completely, with correct limit work (no plugging in oo as an argument into functions!)
when needed.

(a) (10 points) flx e *dz

t
ot .Q;f'\ J e"x JL

Ao

RaES)

£~ o

ANSWER:

Conve
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Math 142

ll)Ul

(b) (10 points) /0 md:r

\ 0=
}

ANSWER:

C«l N ue/é%
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r?

(C) (10 points) /loc m dr

2 x /
< X ¢ ”
')C‘o’(‘jr\(I) x

D
/ _
J — = CanYerpa 65’ f’/—“"# (f—' 9)
!

ANSWER:

Cu "}V?/éa@t—
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11. (10 points) Find the length of the curve given by y = 2z¥2 for 0 <z < 1.

Zié B (3{2 ) =9

>

ANSWER:




