Math172,Fall2012  Section: — . Name: 22~V TIONS

Final : Tuesday, December 11: 10-11:50am.

Problem |1 3 3 3 5 6 7 3 9 [ Total
Value 10 10 10 10 15 10 15 10 10 100
Points '

Instructions : All work must be shown to receive full credit.

1. [10pts] Use integration by parts to evaluate the following integral:

I=/m21n'(a:)dm w =ty \'4 :‘\SX:’.
du = —‘idx JV = 'xtalx
\ _
T = 4% Lax —%%xlo!x
T = Yxlax —4x° +C
3 7
2. [10pts] Evaluate the following integral:
I=/sinaa: cos’ z dx
I = S Sl'ng‘x (1 -Sin*x) cos X J?( U=3sinx
duw
I = g us(l-—u")d.&
I = _Lb('* - _!-u‘ + O
4 4
! -4 L o b
I = — Sin 'X-Z’Sm‘x + C
Y



3. [10pts] Use a trigonometric substitution to evaluate:
X = tann

1
I= dz
'[ v dx = sec™w duw

I— - S Séczu J-UL
Vaaniu + 1 /X\
+ A

I = SSCc.u.olu |

L | sec w ++anu]

4
]

L\\/;—"TT +)<\+C

4. [10pts] Use partial fraction expansions to evaluate:

2z
I*/(x+1)(x+3) dz

A + B =
(x+ 1) UIx+3)

Ax+3) + B{x+1)
(X4 1Y(X+3)

2%
(%4+1)Ux+ 3)
Hence . A4B =2 and ABA-&-E =0 I> A'—'*‘)B:

roe (2
- (x+ 3) (X *+1)

T 2 34 (x+43) L (x+1) + C



5. [15pts} Conversion Problems: answer all three questions below

a) The curve given by z = %,y = 3e* lies on the graph y = f(z). Find f(z).

2.
a: 364‘{: = 3(61.&) = 3%2

(Tech-ﬁca”), ahf)/ X>0)

y=f(z)= 3%

b) Express the polar equation r = .:Tisé in cartesian coordinates

rcos O

i

X

(

ANSWER:._ X = |

c) A circle has cartesian equation z* + y* = 2z. Rexpress this in polar as r = f(§).
=
X%+ y o = 2x
r* = 2rcosé

T = 2¢o0s P

r=f(0) =225 &




6. [10pts] What is the slope % of the line tangent to the curve

c(t) = (z(t),y(t)) = (sin(St), Vi +‘4)

att=0.
j—i = 3cos(3£)l = %
E=p + =0
dy - ! L
dely_, 2VE+{ [L., 4
%x) o) l
- ittt — d'y e
x4:o (3) ' o~ —&
7. [15pts] Find the length of the curve defined by:
c(t) = (3t,4¢%2) . 0<t<2
ay= (3,6t %)
e = vV a +3ct
2
| A
L=S\/°l+36+. dt = 72 (1+44) /
o d D
l 3 3
L=%149%-1] (9 *=2%)



8. [10pts] Find the total area enclosed by the three-petal rose r = sin 3. Note the area is
three times the area of the first petal.

Sin3 0 = 0
= 27 ..
36 a)‘!T) H}_
- )
6 =0, 3’)5,_7[
3

Fff‘s-} 'Peﬂaﬂ-— has

L
0< b6 <%
Vs
A = 3/8 sin1390‘9
2
(]
17/3

A = —3-. L‘_co.SGQ)JH
T

y
%

Yoetsn.
A =2 (6-7s se)l

0

AT
!



9. [10pts] A closed curve called a cardioid has polar equation r = 1~ cos# with 0 < 6 < 2.

a) Write out the definite integral whose value is the length of the cardioid.
T

2 S V 1y +379)* 46
(4]

W
A = ?-% \/(t—cose)"+sin‘e 40

0

m
2 % VL =-2c050 1o
[#)

;l.htg »}-cos‘-g ;/

b} Evaluate the integral in part a). Hint: use common trigonometric identities including the

half angle formula sin® (%) = £ (1 ~ cos z) to simplify the integrand.

:1\{—8 \/\ - 0S8 Ja

™ Zsmi( )
A =4 sin(b) do

6]

T
1]

T
- 8 COS(%)lo

A =8



