MTH 133 Exam 1 October 10, 2018

Standard Response Questions. Show all work to receive credit. Please your final answer.

1. Evaluate the following integrals. Show all work.

(@) (7 points) [ o do L‘,{- "
| dr= “s 3%
—_— dx= I+(3") { duz 3d%

| +9x*
oL (dw
"3 ) +u? T —
= .é. ancton (0) +C = .é_ arclom (Zx)-ca

(b) (7 points) /zcosh(z) dx.

Lbuz X, duz du, dv-zGehtyolx, v= Sinhex).
Mo, fx Cosh (x)dx = fud'\r; uv- ffv'du

= XSih(x)— [Sinh0dx

=[X sinh ) - Cosh(x)-q.c,J

R
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2. Evaluate the following limits. (If you use L’Hopital’s Rule, explicitly state your reasoning.)
(a) (7 points) lim ln( Uf)

! it & In() LHo
X'::a,(x )XM'\[-< F)

(b) (7 points) 111% ! ;8503(;@)
|im ascw) (Q_ ) "He )
 And e _.| o’ P
= lim &3 n(4y)
<
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3. (7 points) A 500 Ib anchor hangs off of an airship from a chain that is 100 ft long. The chain itself
weighs another 200 lbs (in addition to the weight of the anchor). How much work will it take to pull
the anchor up onto the deck of the airship by the chain?

Wchon = Woghty | x distone _ 5004100 - 59,@60.,'“},
A gt pin v hain weighh 200 gz 289) s

[o]0]
- ! o / doee /
U 1w Uk A0 Q(Ax) « X = Q/XA’X -?“ff s
loo : Ax{ I 100 ft
. 1 ! ﬂ00 z R o o
Wehin= [ 2xdx = x*| "< 100" 10000 f4.1bs
e

Tt Woak 4 Wz J0,000¢ 16,000
=[eq000 4 s

4. Let R be the region bounded by the curves y = v/z, y = 1, y = 2, and the y-axis.

(a) (2 points) Sketch the region R; make sure to shade and label the region R.

T

LRI
(b) (5 points) Find the volume of the solid formed by rewiolving R around th.e y-axis.
A honignhal  upss- Sechion of duiglut y o cruton , of
Radiv - Jetg)=y?, omd orla Aty) = TR ty) = Ty4.
77\7 . %d yf [T (1)
s dy = L S = Sle= (L -
Pacoagz fmytdy=Ty* | <12
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5. (7 points) Give the partial fraction decomposition of

24+ 3z4+2
_J( acle L .-....é;.,_ﬁ_a . S&
2 2
¥53xe2  (xat)(x#2)  X#1 o x+

X= A(xe2)s B(x+); New,

L=-2 = 2z =8B = B:Z, omd
X< -l = -[ = A =3 A:-l. 36‘/

X .=, 2
yh3wez  XH X2

> 1 1

dz.

6. (7 points) Evaluate the integral
(7 points) Evaluate e1nega/2 21 741

@ (L- ;—-dx = In 'x.l(- lv\{x-nl +C = 'n‘ﬂ‘+c.

X\ X4
@ . 1oad
f‘,}':i‘"{lf'i Ax s ,t':::: Xl *x«n Ax
= lim In | X=! i tl_ 0
+ 200 , ‘ | ) {"“":: ult-ﬂ )'lnl_ﬂ
= In lwt 2

+ o0 f+l
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Multiple Choice. Circle the best answer. No work needed. No partial credit available. '

/3
7. (4 points) Evaluate the integral / % do. =— - m,ng d&—m
21—z .
K:g{ﬂ& A v1—x2+0 “JSM SWH 0/
lx=(gobds ~ vi—s ,@L
_‘ﬁ—“””z - ; Sin’6 - 696 JS"‘&
1—22 J 1-%
G 40 = [cseteo do
b te :—C&f(9)+C % o @.S,@)_{_(/
E. —LE\/1—$2—|—C o S |‘y19
P /\/ - C
8. (4 points) sin (tan‘1 (?)) =9 - ~ "ﬂ” | B
ARE ot & =t (E) . Thon home = A
3 . 2
3
B. 2 3 . )
o 22 L l\/—; >7?3“/ L€ = /\[5:
= 5
D. 2
3
17 {go¥
9. (4 points) The derivative of f(z) = 7o5(@) g ,\gl 5{ X, 9 d” {fé’; = (81)%' g nY
A. (— sin(z) Inz + COS(m)) 25 4 ¢ u ) }
K J_ = -Siax Inx + (62X - ,
B. (sin( )Inz + Coi(m)) £005(2) % e R i X
14
o cos(Z)\  cos(a U I o \/
@( sm(m)lnm—}—-—m—)x (z) j "/\C < \
D. sin(z)Inz + S2&)
T
cos(x)

E. —sin(z)Inz +
T
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d
10. (4 points) Solve the initial value problem 1= 2y with initial value y(0) = 0.

dz
@y:l_;_m‘ _’L‘ ﬂd')’»; M’l(ji:'fd'x
B. y =In(1 — 2z). j= 2'4 J} ZJ?#__%-
C. y=—=In(1—2z) -.->LZ By\/]%ﬂ %iﬂlr'()“rc
D y=1—&", :
- _ . - _ IR
N > In |y-4|= - e yo=02 C=h(L)

2
11. (4 points) Evaluate sin” x cos® z dz.

0 n‘/z
e A —1/24
I= g“w B. 1/24 SM CP/J X @9
C. —1/40 o o,
; J 7 if ' . Yo
1/40 z U ‘v« U ial
E. 0 o
0
|
g
12. (4 points) Compute {“ (2 ) if fz) = 28207 @), A '/r (’\_‘!QWM, ﬂv d [ !
an~!(z) n b ,..J — / ] /" N W
@Zt = ’}r "0,_ ol T &2} LA T Y
B. gtan @) In(2) - sec?(x) / _{t T — \6“(
gy In2 | T X R
_ gtan (z)—1 | { ¥ ; b
G . 2, 2 e L)
_ 1 / | f'
tan=1(z) | f Z |
D. 2 1522 / | | 14X 1
E. 2tan_1(z)—1 . 1 -
1+ 22
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13. (4 points) 5 days ago, a sample of radioactive substance is measured at 200 grams. Today, the sample
measures at 100 grams. How many days from now will there be only 25 grams of the sample remaining?

ii m (£) = m() ¥ - 100 e*.

-k - 5K | fz)

c.75  m{5)=200= 100 € D€ =22 K= —

];' 5 : (‘H ﬂ -h\_i’)_?) t/ ~lnr ~la 7

.37 fig (€)= 100 /25 " T
fis e ] J25=(voe

N

> ()= 4.~ =) 2ot 4o 2.5 [

e T4+ 2

14. (4 points) Let f(z) =

integral / f(z) dx?
1

. Which of the following statements is correct concerning the improper

//’)OA/M'IM P/ f;

f A
A. Since f(z) > %, by the comparison test the integral converges. JC -k ? é S
B. Since f(z) < 2+ e, by the comparison test the integral converges. ?
C. The comparison test cannot be used. > 2 ?L
D. Since f(z) < § , by the comparison test the integral converges. d
@ Since f(z) > i by the comparison test the integral diverges. _‘S o 2‘- >

1
A. = 2 ,-[ rd 3
2 . — / ) /[g N "
. f(c)-{ . 1 ()=0
B —. )
2 n ! s u
o 1 T (ﬂ‘(“f - G— Ol Y\ .
. g J - ]
SE n ! “: F ST
/ il - . i f P W
@)4' («J“‘ ) (:3): - 7 - T —— = S - L
! / ' / / ' f
E- ™ f/ﬂ /f ﬂ'ﬂ Q>: fﬂ .‘»/,-'\ '/ — ) vi 5 il
4 z/‘r [T (H) T @U) 4~0 ;,,_Lﬁ’ﬁwa;
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More Challenging Questions. Show all work to receive credit. Please your final answer.

16. (7 points) You and your friend both evaluate an integral and get different answers. You get that the inte-
gral is tan®(z)/2+C, and your friend gets that the integral is sec?(z)/2+C. Your TA tells the two of you
that you are both correct. Use the constant of integration to explain how this can be the case even though

tan(z) # sec(z).
Nete That tan’x 4 = Sec’x £ all % S0,

;S_‘iﬂgl_ +C = *M:XH +C = "’0;-!2)( + (C +Ji)

i
L»»ﬁmc’-.-og_. io quka tonstant.

100
17. (7 points) Explain why / sinh(sin(z)) dz = 0. Hint: Don’t try to evaluate this integral. Instead,

~100
start by thinking about how sin(—z) relates to sin(z).

Recall That Sia vl Sink are cdd f omelion;
de. Sy (L)=-Sinld), Si(-B)=-Sinh(d)-
UW} Sinh (Sc'n (’X)): Sinh (— Sinx) :-Sinh(‘iin x)'
Thas Sinh(Sin() ivalss add. Sine The infenel
[-100, 100] 4n Sjmmfu't, ab sut 0, TRe m(zjm(

fw:.‘nh ( Sia (x)) dx=0 (Zevegign%;' w\m) .
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