Fall 2009 Math 152 6. A dy _ %(12 + 2)12(22) = zVa?+2.

dx )
Exam II Version B Solutions Therefore, s = / V1+22(z? +2)de =
2 - 2
= / Va4 222 4+ 1de = / (% +1)dx
1. B Let = = 3sech. Then dx = '10 2y -
3secftanfdf. Substituting into the inte- = 5;103 + x| = 3
V9sec26 — 9 0
gral yields f;ecio?)secHtanﬁdé’ = ,
sec
[3vsec20 — 1 tan6df = 3 [ tan? 0 dob. 7T E S = / 2rxds, where © = 3cost,
2. E There is a repeated linear and repeated ds ; \/(—3sin t)? + (2cos t)?, and [a,b] =
quadratic factor in the denominator; there- [O, 5} Therefore, the surface area is
A B
fore the correct form is + 5 + /2 5
z—1  (z-1) / 27(3 cos t)V 9sin” t + 4 cos? t dt
C Dx+FE Fz+G 0
13 + > 5 + 2 52 /2
(z—1) e+ (2% +5) = 67r/ cost\/9sin2t+4(1—sin2t) =
0
3. A The  integral is defined as /2
a 67 cos t\/4 + 5sin® t dt.
lim ze 3% dx. Integrate by parts, with /0
a—00 0
uw=ux dv=e3dr. Then du = dx, v = 8. B Using properties of limits, we obtain
1 “ 3)(—2 6 3
——¢73%. The integral is = aan;O ——ze 37 - ZS—)K‘S(TQ))Q ==
@1 1 1 “
/ S L e L AN T In(2n +1)] = lim In ( — n (1
0 ) ) . 0 . nLIr;O[n(n)—n(n+ )]—nl_)n;on mri) 2 l3)
= lim ——ae 3 — —e 3% — 0+ —. The first

a—0o0 8

term approaches 0 by L'Hospital’s Rule; the 19, E Expanding the series yields 24_ 4 4+ — 4
second term approaches 0 from the graph 9

2
of the exponential function. Therefore, the --+. This is a Geometric series with a = 9
1
limit is =. 2 .3 2
9 and r = —. The sum is s =
1-35 3
4. A Integral (I) diverges by direct integration
(lim In |1+ ¢ —In 2). Integral (II) converges 17 / dx _ / dx et
teo o 1 (22 + 4z + 13)2 [(x +2)2 +9]2
by Comparison with / —5 dz. Integral (III) z+2 = 3tanfd. Then dx = 3sec? 6 dé.
J1 T

o 1 sec? 0 df 1 9
. . e = | == 135 =55 [ cos"0do

converges by Comparison with e Tdx. 27 ) (tan*6+1) 27,
0 1 1

— [ (14 cos(20))d0 = — (0 + %sin(%) +C

1y 1 - 54, 54
—dr = 1 —p 1 .
5. Dpr;él,/O Ipdx ali]%l+ ; x Pdx :a(ﬁ—ksm@cos@)—l—C
_ +2 3(x+2)
= i —ptl —— — |tan ' (2 C
- L pa | 3 ) 3:2—|—43:—|—13]+
. 1 1 . . using the reference triangle below.
= hm+ 1—(1 —a " P), which is fi- ”,/
a—0 —p A2d "
nite when 0 < p < 1. If p = 1, (x"2+4x+13) 42
1
1
/ —dx = lim In x|L11= lim (—In a) =
0o T a—07t a—0t
400 . Therefore, the integral converges only 4@

when 0 < p < 1.



12.

13.

Using fractions,

/3:2—|—33—|—2
————dx
J z2(22+1)

2 1
=lIn|z| — ~ - 5111(902 +1) —tan™!

partial

(x)+C.

d —x
Y = —_— so the sur-

dr V1—22

14. .

face area is given by S =
a a 2
/ 27Tyd5:27r/ V1—a? 1—|—I—2d:c
Jo Jo -z
@ 2 1
:2#/ dr=2ma=-,s0a= —.
Jo 3 3T
2
(a) lim n?e™3" = lim —- Apply
n—oo n—oo e°n
L’Hospital’s Rule to compute the limit
2
of the real-valued function f(z) = xT
e xT
2
Therefore the sequence also approaches
0.
(b) Let ap, = nto nhm an = (7é 0),

therefore by ‘rhe Test for Dlvergence the

series E
3
n=1

5 is divergent.

15. .

< cos?(y/n) < 1

. The se-
n(n+2) _n2—|—2n € e

ries E — converges since it is a p-series
n

n=1
with p = 2 Therefore by the Compari-

cos?
son Test, Z

is convergent.
n(n —|— 2 &

(b) The terms of the series are all positive.

1 1
Let an, = w and bn = m
2/3
Then lim 2 = lim ——— =1

n—oo Oy n—oo 1 + n2/3 ’

which means the series > anand b,
are either both convergent or both di-

1
vergent. But Zl s
n=

is divergent since

2
it is a p-series with p = 3’ therefore

/ 1+2+—:17 1 d
= 4+ = x
; r x?2 2241

16. Since he

o0

1

Z W is divergent by the Limit
n

Comparison Test.

length of C is

/\/ "(¢))? dt = For
the new curve, d—f = 401 - (-1
d
and d_zf = f'(1 = t)(-1). Therefore,

the length of the new curve is given by
1

s = / VIO 0P+ ('L —0)2dt. Let
0

u =1—1t. Then du = —dt, or dt = —du.

When t =0, w = 1, and when ¢t = 1, u = 0.

0
Therefore,s — — /1 V@@ + (@) du

- / V@RS

g'(u))2du= L.



