Math 172-504, Final Exam PRINT NAME

May 7, 2008 A Show enough work to support your answers and clearly indicate them.
. y .
The region R in Problems 1 and 2 is marked with a star in the drawing. 6.12)
1 (6 pts). Find the area of R.
= x— (¥ = = 3x —1¥ \ = 36 0 .
Aren &oIz (—woldx = 3x 4% | _ =3 X
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2 (6 pts). Use the method of cylindrical shells to write an integral expression for the volume generated by
rotating R about the y-axis.

6
Volvme = SO 2T x T2x—(x=4x/]dx

3 (6 pts). Findj'xcos(x)dx Dse PGS, U=X )C\V = (Cos ()()G(X, du':‘-C\X )V:SM (x)

{x coserran = % supa - &S\"(xldx = XSW (x) + Co5(x)« C

4 (6 pts). A force of 10 1bs is required to stretch a spring 4 inches beyond its natural length. How much
work (in fi-1bs) is done in stretching it from its natural length to 6 inches beyond its natural length?

F=kx= lo=k(ld = k=30 o/
ot Work = [ * zoxdx = 157y ft-lb

5 (6 pts). Give the formula for J tan(x)dx ; you need not derive the formula.

&‘\‘Anxdx: In |secr|+c = — l“‘C”S("”"'C

6 (6 pts). Write out the form of the partial fractions decomposition of 3 1 + ; do not determine the
X“+X

numerical values of the coefficients.
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7 (6 pts). Solv§ the d1fferent1al equation y'+2y = 4

2d x
/l("‘ =c "‘7L€ ﬂ < «j-\—é(c ‘j e =
e’ (j 3 TC = 9= a+xce X

8 (6 pts). Write an integral expression for the area of the surface obtained by rotating y=x2, 0<x <1,

about the x-axis.

!
Sorfac Aven = KOQ‘W(XZ)\Y\—(-(;W)Z 4X

9 (6 pts). Let M be the region in the first quadrant under the graph of y=3,/4~x . M has area 16. Write
an integral expression for the x-coordinate of the centroid of M. Y—-Axis

G
X = \65 X 3% —x 4X Jf _
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10 (6 pts). Give the sum of the geometric series Z ( ;)211 l )

(7s) (-t )h'—‘ o -_:_l__ n~ —————— T
2 == 2 ‘l'((a() = % |- (ya)~ 1©

h= 3 h =i

11 (6 pts). Does Z 77 converge or diverge? Name the test you use to decide

’D\VeT?)PS \Dq COWPAYISECn wrth ji \-th/L V\2+) rT
Also chucvqrs ,03 m‘(’cctb\l ‘(’es‘(’ & =50 = In(x *‘)‘x = b (V\ ‘”)’300
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12 (6 pts). Write the Maclaurin series for e*. CK - 2 . n
: h =0
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15. Each part refers to the plane 2x—y+2z=4 and/orline x =t,y=2t,z=1-t.
(a, 2 pts) Give a normal vector for the plane. 7{ — < ;2)__" _27

(b, 2 pts) Write the symmetric equations for the line. X = Y / h = |—Z

(c, 2 pts) Find the point where the line and plane intersect.

=2k - «2(-t)=a-2t = t=-1 = powt ::__»_VQ__“l__)’jz; '2-)
(d, 2 pts) Give a direction vector for the line. —I/\ = <\ ) 2,— W
10. Find the area of the parallelogram with adjacent edges a =i+ j and bb=i— j+k

at“g=o So 'H'\c ’Pmn”cloc]\mm s A rcr('?qnqtc wrfk -Swfc
lenqths  (Z1=0% and B [=0% . Aen =JZ2J3=]¢€

13. In each part find the indicated expression for the vectors 1 =<1,2,0> and v=<(,3,-4>.

(@2pts) 3u-v= < 3,607y ~<2,3 4ty =<3 3, ¥

®.2pts) w-v= 4 (OV+2(3) 4 O(—4) = ¢

@209 ul= | Paaeot = JT

T 3 ¢
(d,2pts) uXv= \ 2 O = <___% Y 37
' o 3 4 Y

14 (6 pts) Find the cosine ofthe.anglebetween a=<1,2,2> and b=<3,4,0>
R h=1a|5) ese = I\ = (RGE)ese = s = lyl§




