MATH 132 FINAL EXAM (solutions) 132F12.4sol.1

1) Use substitution to evaluate foﬂm tan®(z) - sec?(r) dx
A)0 B)0.15 C)0.25 D)0.35 E)0.45 F)0.55 ()0.65 H)0.75 1)0.85 J)1
4|]

solution: (u = tan(z), du = sec*(x)dx) = fol wdu=%| =1.(C)

2) Use integration by parts to evaluate || le 2?In(z) dx.
A)4.08 B)4.16 C')4.28 D)4.34 E)4.42 F)4.57 G)4.69 H) 4.74 I) 4.82 J) 4.93

solution: (u = In(z), dv = 2’dz, du = 1dz, v=11*) = iz’ln(z) — § [2°dx =

3
ldin(z) — L% = (5 —9)—(— 1) = 2L ~ 457, (F

1
3
: )

§.’E

3) Using partial fractions, find a solutionto [ = dz. (z > 1)

2—x

A) arctan(Zx —1) B) (2* —z)? O)in(z* —z) D)in(z)+In(z—1) E)in(%)

B mety Oin(E)+e H)inGE) -1 D "5 J) iy
solution: = [1 — —L- dz (partial fractions) = In(z) — In(z — 1) = In(-%;). (E)

4) Find what becomes of the integral [ \/;i?
r=3sin(f), —5 <0<7.

A) 3[sin(8) df B)3 [cos(0) d9 C)fsm do D)fws df E)3[sec?(0)do

F) 3[csc?(0) dO G)9[sin?(0) dd H) 9fcos ) do I)f\/m de

D) [/9 — cos%(0) db

solution: (z = 3 sin(f), dv = 3cos(0)dl) = f\/zsgli 3cos(0)db =

93ii;;2((9'9)) 3cos(0)dd = [9 sin®*(0)do. (G)

5)Find the area of the region enclosed by the curve y = 2 — 22 and the line y = 2 — 2 .
A)1 B); C)3 D)3 E)I F)2 G H)F DY J)E
solution: 2 — 2? = 2 — 2z = 2% = 22 = x = 0 and z = 2 (intersection points).

A:f02(2—332)—(2—2x)d93 :fOQQZL‘—QL‘Q dx :$2—%3|§ =3. (D)
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6) Find the volume of the solid obtained by rotating the region enclosed by the curve
2 the lines y = 1, y = 4, and the y-axis,  about the y-axis.

r==:
A B C)m D) E)F F)F G)2r H) 5 D)3 J)F

y7

solution: V = 7Tf1 )2dy = 7rf1 ; dy = m(— %) || =3m. (1)

7) Find the arclength of the curve z = 3y%2,

0
A3 B)5C)F D)3 E)7 F§ G)F H)y

—
N~ .
|5

1 3 33
E=y, (B)y=y. L=[[V1+tydy=3501+y)| =% (O)

solution:

8) Find the value of the improper integral fo 132—2)2 dz, if it converges.

+
A)0 B)2C)4D)6 E)8 F)¢ G) 1 H) i )2 J) diverges

solution: (u =2+ 2, du =2xdz) = §[,° Hdu= — 5| = 1. (G)

9) Find the solution to the initial value differential equation % = t2y, y(0) = 2.

Ay =262 B) y= 26" )y =23 D)y = (t+1/2)?
E)y =In(t?+1)+2 Fly =2In(t+e) Gy = (t+1)2+2
Hy=@t+2) Ny=1t+% Jy=t+4

solution: [ dy = [t*dt = In(y) = B+ 0 =y=Ke' (K =e).
y0)=2 =2=Ke" =K = y=2¢"3 (C)

10) Find the sum of the infinite series 2n3;1
n=1
A5 B O3 DY BRI G B DL )2
solution: = Z%—Z— 23—%:12_%—11__?1:2_%:% (@)
— 3 3
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11) Approximate the sum > ( — 1)" & with an error of less than 2x 1072
n=0

A)0.367 B)0.371 C)0.384 D)0.396 FE)0.408 F)0.414 G)0.429

H)0.437 1)0.4458 .J)0.452

solution =1- 1+2,—§+%—§+é— ...... . 4 =.0083 >
1 =.001388 < Approx = 5 — 3+ 1 — 4 ~ ~ 0.367. (A)

500 ’
500

12) Find the complete interval of convergence (either absolute or conditional) of the

2" (z—4)"
n-3"

power series Z
n=1

Al<az<id B)li<a<ld O)f<a<iD)i<a<l pica<cld
F)3<z<¥ G)d<a<yP H)3<z<P I)-co<z<oo J){4}
. . 2n+1 74n+1 n
solution: Ratio Test : (nﬁ)?)n‘ﬂ s = GGz =4l 3z -4 < 1=
5 . 2 gn(3yn o .
|z —4] <3 = 5 <z < 4. Endpoints: (z = %) Zl 2n(,§2 = 21% (diverges) ;
n= n=

o 3 o
(x_ ) Z — 3n = Zl(— 1)”%(converges). Therefore interval is gg x < 12—1.(B)

n=1 n=

13) Find the Taylor polynomial of order 2 for f(z) =121 at z=1.

A+ @z-1)+x-1)* Bl-(z—-1)+@x-1)* Ol+(x—-1)—(z—1)>
D)il4+3(z—1)+(z—1)?2 E)l—-(z—-1)+1i(z—1)? F)l-i(z—-1)+(z-1)
G)l+iz-1D)+3(x-1?% H)1-iaz-1)+3(x-1)?
N14+3z—1)—3(xz—-1)? J)1—3(x—1)— 3(z—1)?|

solution: f(1) =1, ¢ =1; f'(z) = —m%,f’(l)z -1, ¢ = -1 f/,(x):f—:s,

0

ff)y=2¢=4%=1 P(z)=1-(x—1)+ (z—1)% (B)

o
14) If the Maclaurin series for = - e** is > ¢, 2", then find c,.
n=1
A)3 B)3C)5 D)3 B)y F)§ G)3 H)3 I)§ J)5
solution: e$:1+x+‘§—?+§+%+....
=14 2p4+ EE L @8 GO op 2?4 A 2t 4
ve = v4+20 + 228+ q2t + 225+ ... ¢, =3 (D)
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15) Using the Maclaurin series for In(1+ x), approximate fo n(l+z)dz,
with an error < 0.002.

A)0.109375 B)0.210432 (') 0.342871 D)0.465732 E)0.543876
F) 0.623149 ()0.743987 H) 0.841762 1) 0.954129 J) 1.097658

solution: In(l+x) = z — %2 + “%3 — %4 + “% — 00'5ln(1 +z)dr =
2 a P a 03T _ 32 (08, (05) _ (05 , (05)
Tr—_"‘ﬁ 20 T 30 |0 - 2 6 12 _r320 +M3o T
O3 < 0.002, &35 > 0.002. [*In(1 + z)do ~ 25 _ QAT 057 _ 109375 (A)
2

16) Find the Maclaurin series for the function x? — x - tan™!(x).

o0

o o o
(71)71 1‘2"+2 (71)n x2n+4 (71)n x2n+2 n 271+4
A) ZO 2n+2 B) ZO 2n+2 C) ZO 2n+1 ) ZO 2n+3
n—= n—= n— n=
o 0 o o
(_1)71 1.3n—1 (_1)n x37z+2 (_1)71 1,3n+3 n 3n+1
p) $ S ) 20 SRt e Rt m L
n= n= n= n=
o o
(71)n ( 2 2n+1 271+2
I) n;o 4n+1 ) n=0 4n+2
solution: tan~'(z) = r—o 4o 2 . z - tan~'(z) = e SRR L L
—_— - 3 5 7 o - 3 5 7 "
_ 4 6 8 —1)" 2n+4
2 —xotan N (z)= L L 4T = Zo%' (D)
n=

17) Find the Taylor series for f(x) =1+ x + 2? centered at a = 3.

A)13 +5(x—3)+(x—3)2 B) 12 +5(x —3) +2(z — 3)?
C)13 +6(z—3)+ (x—3)° D) 12 +6(z —3) + 2(z — 3)°
EY13 +7(x—3)+(z—3)? F)13 +7(x —3)+2(x —3)?
G)13 +8(x—3)+ (z—3)2  H)12 +8(z —3) + 2(z — 3)?
)13 +9(z — 3) + (z — 3)* J) 12 +9(x — 3) + 2(z — 3)?

1+ 2z, f(): ) 62:7;

solution : f(3) =13, ¢, = f(z) =
)=0 forall n>2 = ¢, =0 forall n > 2.

Fa) =2, 0= 2 =1, g

Taylor series = 13 + 7(z — 3) + (z — 3)%. (E)
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18) If sin(x) =) c, (x— T)", is the Taylor series for the function sin(z),
centered at  a = %, then find the coeficient, c,, of (z — 7)?.
Mo BE 0L g B - Ry 6§
H) 15 I) - % ) 3
B2 f@) = sin(@), f'(2) = cos(a), f'(x) = — sin(a)

19) From the formula of the Binomial Series, we get that

oo
(1—-2z):=Y ca", with cz= :
n=0
4 _ 4 {]) 1

)=t D)} B) -

D=

A)0 B)3

. 1 3(-3) 2 3(=3)(3) 3
solution: (1+x)z = 1+ 5o+ 252 0" + S22+ ... .
(1-22)7 = 1+ 3(—22)— (=222 + &(—22)° + ... =
2

—p— L2 1,3 = —
1x2 &7+ e .=

20) Using the Alternating Series Estimation Theorem, and the Maclauren Series for e

estimate foo'l e v dz, with anerror less than or equalto 1x 1076

A) 0923367 B).0932765 C) .0943876 D) .0957627 E).0963333
F) .0976667 G).0987433 H).0996667 I).1095233 .J) .1136667

x> z° x? xP
ST TR i i i e pPP

solution: e* =1+x + '
(7‘%2)3 + (71.2)4 + (71,2)5 + =

. _2)2

_2—1"‘( 2)"‘(2')"‘ 31 a 5
JG 118 ]0

1;1.’17 +2_F+2§1 120"’; ..... .0 ; N

bo e _Edfﬁ_f)%ﬁ ff_f)r;_mf)ll??ﬁ """ b =

. 0.1)° 0.1 0.1 0.1
0.1 + 10~ 42 216 1320 e
01" _ 10 6, so approximationis 0.1 — %1 = 099666666 (H)

10



