MATH 132 EXAM II (Solutions) FALL 2010

1) Evaluate [ cos®(z)dz

A]m I:I + 3 : cOs 1:;} + E'} E.ﬂ-EI:I::I - 1:-5-53{:} +
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solution: =IEGS?I:I:|EEI-E|:I:IEEI= f{l — zin® {:Ejl][cﬂsfﬂ:]zl dr (u = sin(z)

du ={:r5-3|::|::|d'I::| = fl —uwlduy =u — %ua = sm{:} — —.-;m. 1.7;} + I:E']

2) What is the form of the integral [ f,:‘_— d z, after we make the trizonometric
substitution, = = sin(f).
A:I fsinl:E]dE B] fms{ﬂ]dﬂ E‘}fsmi{ﬂjda D}fﬂﬂf[ﬂ]dﬂ E:I- fsinl:ﬂ:lcﬂslfﬂjdﬂ
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solution: fv;'“ St cos(8)d8 = [sin?(8)d6 +C (C)

3) Use partial fractions to evaluate [ 3= dz (z > 0).

A} In(2z+1) B) In(" + z) C)arctan(z) D) ur-.:t::nl'::'l E)(2z +1)*
F)in(=£) G) InIZII—_El} H)Iln(2;) I)in(arctan(z)) J)arctan(lan(z))

4) Approximate |, f 2 d z, using the Trapezoidal Rule with n = 4, to 4 decimal places.

A)0.69350 B)0.6961 C)0.6953 D)0.6940 E)0.6932 F}n 6922
G)0.6917 H)0.6911 I)0.6970 J)0.6900 (Az =323, &= _ 1)

solution: =2(; + 2(g7;) + 2(555) + 2(557) + 3) = 0.6970238092 (I)




[

5) How large should n be to guarantee that Simpson's Rule of approximation for
J e*=dz is acurate to within 0.0001 7 (recall: [E,| < 55355
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AY7T B)8 C)9 D)10 E)11 F)12 G)13 H)14 I)15 J)16

solution: f*)(z) =162 <16 0n [0,2] = K =16.We want 1o

*2 | < 0.0001.
Then n* > mpsen = = (mpaen)® = 12.9867 = n = 14. (H)

6) Evaluate the improper integral f; :—lx e~id r, if it 15 convergent. If not savy it 1s
divergent.

A)Z= B)x C)yfe D)€ E)gr F)&” G); -1 H)z—1

I'Né —1 J)diwergent

. . 4 i . 1
solution: [~ 5 e =dz = €7=| = e7f — &=, lim 7% — ¢
= z—

7) Find the area of the region enclosed by the curves y = z* and y= —z° + 4z
A); B); C); D); E); F); G)3 H); I)3 J)}5

solution: Intersection points are (0.0) and (2.4). f{z) = — & + 4z. is upper curve, and
glz) = 27 is the lower curve. Then Area= [( — 2% +4z) — * dz =
Fdz—272dz = L. (H)



3.

11) Use the method of cylindrical shells to find the volume of the solid obtained by
rotating the region bounded by the curve y = 3+ 2z — 7 and the line
r+y=3 aboutthe y-axis.

A)r B)Z= ()2x D)EZ E)ix F)¥E=z G)E=-

H)40x I)2= J)48w

solution: For cylindrical shell about the y-axis you must describe the region in terms of
functions of x. f(z) = 3 + 2z — z° is the top curve and g(z) = 3 — z, is the bottom
curve. The intersection points are (0.3) and (3.0). Foreach x between 0 and 3, the
distance to the v-axis 15 X. Therefore the volume is given by

ET:'II}E r((3+2z—2*)—(3—z))dz = E*Tf;ﬁf —rfdr = ::; | B)

12) Use the method of cylindrical shells to find the volume of the solid obtained by
rotating the region bounded by the curve y =,/ andthelines y =0, z =1,
about the line y = — 1.
A)yr B)ET C)2rx D)EE E)drx F)iE= G)i= H)dor INE= J)48w

g

solution: About the line y = — 1, we must use the region between function of y.(1.1) 1s
the intersection point of £ =1 and z =y°, with z = 1, the top, and z = y°, the
bottom. For each v between 0 and 1, the distancetoy = — 1 is y + 1.

V= E'.'r_,l::;'[y +1)(1—g*)dy = Z*Tfﬂly +1—y* —y'dy ==, (B)

13) Which of the following integrals gives the length of the curve
r=f—§ , y=ZS87, 05t<3"7
A) P/ 3+42dt B)[P\/1+482 dt C) 7/ 3+ 52 di
D) [/ 1458 dt E) [/ 3+3¢ dt F) [0/ 1+38 dt
G) [PV 3+ dt H)Y [P\/1+8 dt I)[C/3+222 dt J) [JV/ 14282 di

solotion: 95 =1 —2¢, (352 =1 — 4t +4£2, F =2t1 , (FP =4t

a2t
3 [rdr e dy v q 2 ST A :
L=\/(&p+ (2rat= fV1+ade (B)

14) Find the average value of y=x" overtheinterval [1.3].
A B C)d D)2 E)E F)5 G)2 H)yF I)6 J)2

3

- 3 =9 F o
solution: average value =: [J dz = 3. (D)



