Math 151
Group Final (Spring 2009)
Solutions

1. We set u = arcsin (2z) and dv = dz so that

du = ———=dz and v = .

V1 —4z2

/arcsin (2z) dx = /udv = uv—/vdu

i [o(

= xarcsin (2z

Thus,

) / 2z d
— | —=dx.
V1 — 4a2
We set w = 1 — 422 so that dw = —8zdx. Thus,
2z 1 1
——dx = — | —=)du
/\/1—4w2 /\/ﬂ( 4>
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Therefore,
/arcsin (2z)dx = xarcsin(2z) — / de
V1 — 4z?
1
= zarcsin (2z) + 3 1 — 4a2.
2. We have
40> =8z +13=4(z— 1) —4+13=4(z —1)° +09.
Therefore,
1 1
———————dr = ——d
/4z278x+13m /4(x—1)2+9x
1
= / . 3 dz
9((3@-1)"+1)
We set
2 (x—1)=d 2d
u=-(r— u = —dz.
3 3
Thus,

/9((§(x—11))2+1>dx ) /9(“21“) <3>du
= %/%ﬂdu

1 1 2(z—1)
= —arctan(u) = = arctan | ————=
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4.
a)We set u = x and dv = e~%/*dx so that du = dx and

v = /e_x/4d33 = —4e~ /4,

Thus,
/xe”/‘*dx - /udv = wv— /vdu

= x (—467‘1/4) +4/67$/4d$

= —dze ¥/t —16e %/t = —4e~ /4 (z+4)
b)

b
/ ze "/ *dy = —4e7"* (b +4) + 16.
1
Therefore,
/ ze */*dy = blim (74647/4 (b+4)+ 16) = 20e" /4.
1 — 00

5.

a) The integral is improper since

2 3(2%9)

3 93
B 25 .

4 2
1 .
/ e :/ Py = 24203
2+4+¢ (l’ — 2) u=¢e 2 e

4 2/3
1 3(2 )
/ 7 dr = lim 7( ) — §62/‘3 = —13/3
2 (r—2) e—0+ 2 2 2

6. The length is

/01 \/1 + (;; cosh (m)>2daz = /01 mdaz = /01 cosh (z) dz = sinh (1)

Therefore,




dy 1
i (t) = cos (%)

ef 1/tdt _ eln(t) =t

dy
ta + 1y (t) = tcos ()
i(ty (t)) = tcos (t°)
dt
ty(t) = /tcos (t%) dt = %Sin () +C
1. C
y(t) = 2; i (%) + 5
b)
C
y(ﬁ)zl@\?zléC*ﬁ
G
I VT
y(t) = 7 5in (%) + e
8.
a)
dy_ v
dr /1 — a2
=
ldy 1
ydo  \/1— a2
- 1 d 1
W= |
7 dxdx / ﬁ_ﬁds&
=
/y*Qdy = arcsin (z) + C
- 1
—— =arcsin (z) + C
Y
=
(z) = I
y\r = arcsin (z) + C
b)
1/2)=1 & SN S
Y N arcsin (1/2) + C
6 1=t Tl 1e0=-1-T
6
- +C
6
Therefore,
1
y(z) =~




a)
r = cos(20) =0 and 6 € (0, 2n)
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10.
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Therefore the series converges.




11.
1 1 1

[E— > [—
vnZ—1 +/n2 n
and Y 1/n diverges. Therefore, the series does not converge absolutely. But

lim ———— =0
n—oo \/nZ — 1

and the sequence
1 n=oo
{ \% n2 -1 }n—Z
is monotone decreasing. Therefore the series converges by the theorem on alternating

series.
Thus, the series converges conditionally.

12.

1/n

1/n
lim (4% |z71\") — lim ”

n— 00 n—oo 4

1
\m71|:1|:p71\.
Therefore, the series converges if

1
Z|:Jc—1| <l |z—-1l <4 ze(-3,5)

Thus, the open interval of convergence is (—3,5).

13.

= 14+ @)+ @)+ @)+ (@)

= x2+x4+x6+~~+1‘2n+~~

Tl
F = —dt
@ = | =
1
= /(1+t2+t4+t6+---+t2”+---)dt
0
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