’\F(: * —V_:_?i_l U:{lﬁ(
2. Calculate the following integrals. -~ U = ><?‘ _‘L t/\l“% oo
2 VX N\
(a) (10 points) m _SXQ Infegeation by paris Joes oot wock
J2
u:
do= L dx Sx e 2Jxdv 2505 e’du —.2,ue, , ~ L3j eVdy
-ZG ( O bl

3 2 zl Fd =
-2UC } -6Utl+é&‘SU€. du = ZUe°—6ue“[l+1w¢°]'-nje‘au
]
;ut-socﬂzuc—aeu} (lcﬁ Zq}e 4.4&

HQ!‘Q voe

b:j fo"‘S

did o Svbstitution and +hen (‘efo.o.‘fed i"lTQS(o\'l‘ron

ol

(b) (13 points) / sin®(x) 4 secx - tan®(z) do

1‘/3 ﬂ’3 . = COMX
5 Sin lx)elx- Sin 20 - w 63=->'°ﬂ”~ dx
P ofmost derivatie
og COOx

cos(ms) 3 ! S

_ Sc‘_ut) du = _S (\-u 2) dv = V-, = ZEI
cox0) Y, > ‘e

3 > ) L= decX
5 ,sacx+°~nx dx-_j Secx tonx +°"‘," X gu= secx tanx dX

des of Sec(x) 5“1,(-.
5u:tr/,
3 2

S %1 du= _U,-u/ -4

sec 0 3 1 3

5 Sin (x) esecxfon®x dx =2 +_4 -

24 .3&:,
o
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2. (12 total points) Evaluate the following indefinite integrals.
. x+2.

(a) (6 points) /

Vx2+ 2x*3

x’?-lx-3=b‘“")l-‘l

) Complete tae square
A¥Z A u= *¥) O+l qu
,_) Do a. substitution j (x-u)‘ Z du=dx _S\lb—,:-“-
u=25c9

1) Inwecse Frig sob du= 2 5ec® tond

jaxc?-«- I ,23«5-\-;@ 49 = 52 sec O + 59 dO
J (sec®®@-1)

.L/aaﬁ
=2ton 9+ [p ] +onD + secD | +<

Auﬁ]\;—a:‘ -rwa-—dw;« ) ma_—_z_

)Go back o X
Use Acicuefe o wot
i (et 3
Z \‘tw) -4 4 In ll\l(m) 4 - )[) +C The soma—th:aé B ka
’z x+1 4an (sec™ (izﬂ.))

(b) (6 points) / P B dx
B . C RO (x-D)+ BXO-THCX(x)

o _A
-2 = B8
x(x+43)(*x-2), +><+3 =5 TS

L

x-
Mxxme) = Xxt-en X
R (" +3) [x-2)+ BX [x-2) 4Cx (x4 3)= X+
X =3 lSB--z 5=-2\I
=2 We =3 ¢c=

To

~ g -2/ o S 3] +.3 lnfxezlaC

* Wy %5 dx = Ll El“l | 2

* xx3 X-2



4. This problem has three parts. In all three parts a 10 feet chain is dangling from the roof
of a tall building.

(a) (10 points) The chain weights 2 Ib/ft. How much work is needed to pull it up to the
top of the building?. o

W = sz dx =x‘I:’= loo St-1b
o

‘b) How much work s needed to pufl vf
3 feet ond Peace 7 4+ dangliag?
= Xz|34 qz =51 £1-1b

9

3
_Szxdx+ 2-#:3
o F 4

(&) (7 points) The chain is made of different materials. Its weight density is not an uniform
2 Ib/ft as in part (a) but it is given by p(y) = 11=¥ Ib/ft where y is distance from the
bottom of the chain. Set up an integral that calculates how much work is needed to
pull the chain up to the top of the building.Do not evaluate the integral.

'

4 W, = 3(31.)133 ’00'3}
1o

(y) here = - (lO' ) a
wt [ wJ j_ﬁ' 3) 99

v 9 (o

. 1— (i0-4) .
Yov coufd afsyo o e _S il L ,(; -3 dy
o

(tl) (7 points)The chain is made of different materials. Its weight density is given by
ply) = HTBE Ib/ft where y is distance from the top of the chain.Set up an integral
that calculates how much work is needed to pull the chain up to the top of the
building.Do not evaluate the integral.

L s 24y -y
“I' 1 e 10
’ = - .




5. [12 points] Let R be the region in the z-y plane below y = sec(x) tan(z) and above y = —2

fromm:Oto;r:g

(a) Write an integral to compute the volume of the solid formed by revolving R around
the line y = —2.

fmr‘r) 3= 309 Vslia = Trt ax

r=(Secx foax +2)

/l'r/q L 2
-¢ G v T S(&cx‘hnx +2) dx
- Q
(b) Evaluate the integral from part (a).
LI
T S Sc-c.lx 'l'anlx t 4 secx tQax A4 dx
o -\-Qn% 3 |
W o, 2 . u=Tonx -S ot _Q.I:J.
5 Sec x tan xd x dy = Secixdx fomo 3 Jo 3
0
s 'lT/ _
S q52cx+o.nx dx = decx loq = a2 -1
0]

™
_é 2 dx = Qxlonh':'ﬂ

se V= T (-é +4(\|’2-()+Tl) :TI‘(AJZ 1T -_l_B'.)
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3.
(a) [3 points] Write an integral expression to compute the average value of f(z) = cos(z?) over
the interval [—1,2]. DO NOT try to compute the integral.
2
2 < 4
{ oS (X X
l s (x8) dx = — 5 g
TN -1

2-(-0) T

(b) [5 points] Use the Trapezoidal Rule with n = 6 subintervals to approximate the integral

from part (a).
Your answer should either be in exact form (but simplify all you can), or in decimal form with

at least 4 digits of precision.

(
¢ 2 O P 7 A /7 A4
Yo ¥, XL 7‘) f“ )‘> \(6

L+ z@s ] o zm}/%>+ cOsu))

' _I(C031+2C0$.l_+ 23D + 2 o
G ; 2

3 .

Av X
> Q- (655

Use  Stmpson with n=4
3 —_
2

AR = 2 -\ ’

Sq I (50(0).},2}()(\)*41,56(;,) -+ Qé-fxﬁ‘rﬁ%xé\))

L
Avxe 3 7



Set up , but do not calculate, integrals that give the volume of the solid
obtained rotating the region in the first quadrant bound by the curves y = \/x
andy =2 . Find infersection : y=J%

x %= x ;g xz0 o X-={
1. Around the z axis 9= 0 hEl
k4 2 ‘
T (670 dx (nO-x®)Ax| ©F >
159, < Vx 0 - hox !
< =Y =X
2. Around the y axis
Mt h dx !
rso% jz‘nx(\];—xNQX or
b= “),Z_\Sl = (); - X ° —
3. Around the axis z = 2
: 2T rh & T(c\z-cn)zAL; —I’—-—ﬂ
' D C, = Z—V‘srz_az -5 \(2- ¥ ¢
L -g,= Ur -~ ! )= (29)
X 12 =Sy E s (g2 2-¥=27) é %

4. Around the axis z = —2

Vs, 7 e hAx I
L Pos2eX jw (235) (IF ) |of
! ERVEY -

-2 ¥ ] :BZ"".S; Q

5. Around the axis y = 2

/\TQ\I- (z’() a3
(= 7_+¥ch-\-5
\’“L:Z“Ylll*\j?-

‘n‘j (Z +\3)2 +(2 1‘32)16

T Tt A ve2mch Ay
‘s\;jzi c1:2~3,: 2~ ¥ Y,:X?Y
1 x €, 7=, = z - {x 2 \2,
6. Around the axis y = —2 e h=9-4

77§tz (v 5%) &y

TSty AK

¢ = 2+\5&: 2 ~ x
¢, > z+31,-&1-)<

[




Set up but do not calculate integral(s) that give the volume of the solid
obtained by rotating the region below around the y axis

fad 2
< —,—\‘3: l"' |-xT

49-

. QfC

e %

zr \3_[4,’17'.‘

: Y = Z-“'f\', I3

1 g=%

z | c= A |

———t e }H LR ls. o.‘)f..?2

- * Tl TR e 7 d Sxg)
2. 1+ Y=« J $

Yo, )
v> 2“3"('*@1 -_-;_)Jx + anjx(i-»ﬁc -%)dxn
° e



