MATH 132 SOLUTION FOR FINAL EXAM FALL 2009

1) Evalvate [ &= . cos(z) dz .

A)0 B)1 C)e *D)e—1 E)e?—1 F)£22 Q)ei! H)e' -1 )& -1

Solutions: (u = sin(z)du = cos(z)dz) = Lle“d.u = g* |: =e—1 (D)

2) Evalvate [ zsin(2x) dz .

Ao BYE o)1-1 B B)n FE_1 @)—21 B)L 1 N7

5 o
ula ule

Solutions: u = z, dv = sin{2z)dz ,du =dz, v= ;EGE(EI:I-EEI
[ zsin(2x) dz = — Jzeos(2z) + [ = Qzldr = — :zeos(2z) + — 2z)
So J; zsin(2x) dr = — Zzeos(2z) 4+ = Sl - _?1 (D)

3) Use partial fractions to evaluate [}’ =% dz.

A)124 B)138 C)146 *D)156 E)162 F)1.75 G)1.80 Hy191 I)2.14

Solutions: =%} =2+ 5 = SI2EXR o 4 — 4 ond B=-3
T hen f]"’E ﬁ} dr= [ £ — ==dzr=dn(z)-3n(z+1)[ =

4In(2) — 3in(3) + 3In(2) = TIn(2) — 3In(3) = 1.556 ~ 1.56 (D)

4) Find what becomes of the ml.&gral | %= dz , when you make the
substitution x=2tan()) . — 7 < } :r:

|-,'||_1.

.- )4] tan*())d) B) 1f sec’())d) C) [ sec(2))d) D) 4f cof ())d)
s [esc?())d) F) 3[ sec?()) —1 d) G) 2 [tan®()) d)
H] f]— tan*())d) I) 214 cot®())d) J) [1 4 csc?(}))d)

Solution: Then dx=2 sec?())d). [;Erdz e [ Sinth 2sec®())d) oo
sf =AY d) = 4 tan®())d) (4)



2.

5) Find the area of the region|s) enclosed by f{z)=(z— 1) and
flz) =1—=

A BiC)1 D) E)2F); &E H)E I3 J1)é

Solutions: (z— 1) =1—z for z=0and z=1. On [0,1], lincisabove.
So A=[ (1-z)—(z—1Pdz=J, z—2Pdz=S - = L (F)

G

6) Find the volume of the solid yvou get by revelving the region enclosed by
the curve = = v’ry-* the lines r=0and y=4, aboutthe B-axis.

A)12.61 B) 144.1 C)17.21 D)19.81 *E)25.61 F) 2841
G)31.41 H)33.81 I)35.61 J)38.21

Solution: Region of revolution in x-v plane is enclosed by v = =° and y =4 with
0< z <2 Bydiscmethod V=1[ 16— z'dz=1{16z— )], = 25.61(E)

T}y Suppose 5 15 the solid whose base in the region bounded by the parabola
y=4 — z* andthe line v=10 and whose cross sections perpendicular to the y-axis
are squares. For each v between 0 and 4 find a formula for the cross section A(y).

A)Y B4y C)dy D)2y E)8—2y FNy +4 G4y + 2 H)12— ¥
IN2y+4 *J)le—dy

Solution: Theregion has itstopat thevertezof y=4 — *, (0,4), and itsbottom
onthe r — arxis, sotheintervalis 0 < y < 4. Foreach y thesideo f the square
haslength 2z, where z isthez — coordinate ofa point (z,y)ony=4— =
Therefore Aly) =4z =4(4 —y) = 16 —4y (J)

&) Calculate the arc length of the curve v = 3x*%, 0« x < 3.

A)} B):C)2D)Vs E)V2 F)1G)E H)/; )% I)4

3

Solution: ¥ = zi, (£) ==z, solengthis 1= [[\/1+zdz
5

(u=1+z,du=dz) = fludu—i |: =§|_“_E—1:I=-j!_—‘i (I
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9) Determine whether the improper integral JI'UE L _ dzr converges andif so

-E E—r

determine its value .
A)0 B)2 C): D)4 EI{}G .F]E-g '‘Gl6 H)8 I): J)diverges

Solution: [ (8 —z)'dz = —2(8— z)*" = J"DE = dz =

'.I_-' =
—3(8—2)7, =0—-(-18") =6 (G)

10) A force of 20N 1s required to hold a spring stretched 5 m beyond 1ts natural
length. How much work is done in stretching it from > m to 10 m beyond its
natural length ?

A)507 B)90T C)1107 DY1307 *E)1507 F)1707 G)1907 H)2107
I) 2307 I)2501]

Solution: Given 20 =5k = k=4 and F(z)=4z.Therfore W = [, dzdz =

22 |0 =150 (E)

11) Find the solution to the initial value differential equation Z—”’ = —y*, y(0

+_:—1_"_|y === |:f_|_;r:|—1 E}y =t + ;: ,::""ly = I::t_v"'a‘-l—f.:‘ D]y = I"f_l_ Fl.-" :Ig
Ely=(#+1F - Fly=(t+2)"'-1 Gy = (t+2)* -1
Hyy = ™8 Dy = sin(2t) +1 J)y = cos(t) — 2

Sﬂlﬂtiﬂ-ﬂ:f—;dy=ffff +C. Then ;=f—C'. y(0)=3=C =
Soweget y=(t+2)" (4)
12) Find the sum of the geometric series 3—2+

A)% *B)2 C)2 D)t E)i F) 3

E
J |

¢)% H)Z 1)Z 1)

Solution: 3_§_§_5;5+;235_ """" - 3{1_§+;5_1§5+““]'
Wehave gecometric serieswithe =3 and r= — % Therefore it converges

to

2 _ 15 ¢
=7 1B)

kil



