MATH 132 FINAL EXAM SOLUTIONS FALL 2008

1) Use substitution to evaluate ff {2z — 1) - cos(z® — z) dx .
A)0 B)0.14 €)0.23 D)0.31 E)0.45 F)0.53 G)0.66 H)0.72 I)0.84 J)0.91

Solution: (u=z2—=z): = [ cos(u)du = sin(u)[ = sin(2) ~0.91 (J)
(du=(2x-1) dx )
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2} Use integration by parts 1o evaluate fnl re® dr .
A)0 B)1 C)-1 D)2 E) -2 Fle G)e* H) 5 )& Jle—-1

Solution: { u=x , dv=e* dz, du=dx, v=e®): =x e|, -fﬂle*dm =
x €, - e, = 1(B)
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3} Use partial fractions to evaluate [ E!-:-.i:_-! de (z > 0)

A)aretan(2z +1) + C B)(z*+z2—-2)2+ C C)in(z*+2) + C
D}in(z —2)+in(z+2) + C E)In(ZEl) + C Flarcsin(2z+1) + C

)22 +1 +C H)Va—-1—-+/z+2+C Iz*- /2 +C

Solution: Eﬁ'f:ﬁi = ;'ET - ;% = H= -4 2A-8B=3 =

A=1,B=-190 [gisde=[-t— s dz = In(%EL) + C(E)

r42 =7
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4)  Find what becomes of the integral [ ﬁ“’:ﬁd’“ when you make the
substitution x=3sin(d) , —-I <@ <3 .

A) 3 sin(6)df B) 3fcos(8)dd C) [ mmdl D} [ ogdb E) 3] sec’(6)do

F) 3[ esc®(8) d8 G) 9f sin’(#) df H) 9fcos*(8)d8 I) [ +/9— sin®(f)dd

J) [ /9 — cos?(6)d6

Solution: { x =3 sin(f) , dx = 3cos(d) dff ) = IVE?——% 3 cos(f) dff =

f%’% Jcos(f) df = 9 sin®(#) df. (&)



A

5) Find the area of the region enclosed by the parabola y =2 — z* and the line
y = —I.
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Solution: Intersection when 2 — 2= —z = ¢ -z-2=0=
T = —1,2,A=f31[?_.-:,2+z'_|dm =2;:;—£;--|_§ : -
4-3+2)~(-2+3+] = § (@)
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6) Find the volume of the solid you get by revolving the region between the y-axis
and thecurve z= 2 , 1< y <4, aboutthe y-axis.
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Solution: For any v between 1 and 4, the cross section will be a circle with the radius
being the x-coordinate on the curve , which means r=x= 2, ie. A(y) = = fg :

Then volume is "v"=1rf:1—'l,%dy — —E|: =m{d4-1) = 37 (I)
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7) The base of the solid S is in the x-y plane, it is the area inside the triangle having
vertices (0,0), (1,0) and (0.1). Ifthe cross-section of the solid, for each
0<y <1, isasemicirclewhose diameter is that part of the cross-section that lies
inthe x-y plane, then find the volume of that solid.
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Solution: The line connecting (1,0} and (0,1) has equation y=1— x. So for each

0 < y < 1, the diameter of the semicircle has length = =1 — y. That gives us that
Aly) = 1w (15%)?, half the area inside the full circle, with radius 3%, Then the volume
s Ffi(-w+N)dy=F@w-v¥+5), = % (4)
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&) Find the length of the curve with parametric equations
x=P ,y=232, 0<t< /3.

A)1 BY2 C)3 D)4 E)5 F)6 G)T H)8 I)9 J)10

Solution: (%£)? = (3t*)? and (§)? = (3t)% So the length is

L=V Vori198dt = [3t A+ 1dt (u=1+1,du=2tdt) =
. : %uidu = uj” =7 (G)
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9) Determine whether the improper integral [ 2y dz  converges,

and if so determine its value .
A)0 B)2 C)4 D)6 E)8 F)I G)F H)& I)¥ J)diverges

Solution: _j' o TioT dz= Enmtun{x}l =i-(-§=%. ()
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10) A spring has a natural length of 4 ft., and the work needed to stretch it to 12 fit
is 64 ft-lb. How much work (in ft-lb) is needed to compress it from 4 ft to 2 ft 7

A)2 B)4 C)6 D)8 E)I10 F)12 G)14 H)16 I} 18 1) 20

Solution: In general the force F(x)=kx, where kis a constant and x1s size of stretch
or size of compression. We are given that W =64 fi-lb for a stretch of 8B ft so we have

64=[kxdr = 64 = kZ [ = 32k = k = 2. So the work to to compress the
spring from 0 to 2 is given by W=_fn22:cu!m = 7 |: = dft-lb. (B)

11) Find the solution to the differential equation f—jf = 2x%. /y . with initial condition

y(0}=0.
Ay=(x+2)" Bly=32 C)ly = (z+2)2 D}y=§ E)y = 4z°
Fly=% Gy=% Hy=% Dy=% Jy=3%

Solution: | y~idy = [2zdz = 2y} = 22" + C. The initial condition
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12) Find the sum of the infinite series =

At B2 )i D)l E): F)i gl ﬂ':LI I)§ J) seriesdiverges
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Solution: By rules of series ) &=l = 3 £ E W= ) — 2 e
=1 n=] =1 n=l
Both are peometric series. The firsthas a=

Ea
"
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<, and the second is a=
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The the sumis v — 1—!—; =2-4=14. (B)
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