Math 166: Honors Calculus 11

Final Exam Solutions

Problems 1 and 2 are definitions and theroems that can be found in the text or class notes.

d tan(x)
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exp(t\/1 + 2) dt = exp(tan(z)y/1 + tan?(z)) sec?(z) — exp(log(x)1/1 + log? (x))%

log(x)
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b) f(z) = /% = ¢°8(®)/% ig increasing when fl(x) = elog(z)/m(ﬁ - Oi(zz)

z < e, and decreasing (f'(z) < 0) when 1 —log(x) < 0 or > e. Therefore, f(e) = €/ is the maximum of f(x).

) > 0, i.e.,, when 1 — log(z) > 0 or

1
¢) y = arcsin(z) < sin(y) = z. The formula for derivatives of inverse functions gives arcsin’(z) = — ™) =
sin’(y
1 1
. Since —m/2 <y < /2, cos(y) > 0, so cos(y) = 1/1 —sin*(y) = v/1 — 22 and arcsin’(z) = —.
cos() /2=y <m/2, cos(y) = )= ) =V @)= ==
d d 2(u—1
4. a) Substitute u = 1 + /z, du = ﬁ, or dr = 2v/x du = 2(u — 1) du, to get / . +:c\/5 = (uu ) du =
1
2/1——du=2u—210g(u)+C:2(1+ﬁ)—?log(1+\/§)+0.
u
b) Integrate by parts with u = z, du = dz, dv = e"%dx, v = —e™ ", to get
o0 [} o0 o
/ e Tdr = —xe " +/ e Pdr=0-0—e? =0+4+e"=1
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¢) The partial fraction decomposition has the form _rer 4 + =+ L Solve for the constants to
x2(x?24+1) =« 22 2241
get A= B =1and C = D = —1. Therefore,
x+1 11 T 1 1 1 9
2du 1— 2 2u dx
d) Substitut =1t 2), de = ——, si = — = —7F., ¢t t =
) Substitute u an(z/2), dx 1_’_uz,sm(z:) 1_~_u2,cos(a:) T2 tose /1+sin(m)+cos(az)

/ ﬁdu / 2du / du log(1 + u) + C = log(1 + tan(z/2)) + C
= = - U = o '
1+ 2 + 1% T+u2+2u+1—u? l+u i ’

cos(2x3) — exp(—2z9) 1—3(22%)2 + L (22%)* + o(z'7) — (1 — 22° + £(225)? + o(2'7))

5. a) li = li
2) 200 x6log(1 + x9) 200 x6(ab 4 o(211))
) (% — )22 4 o(2'7) 2 4
= lim =-—-2=—C
2—0  x!2 4 o(x17) 3 3
1 — i —(y— 59° + o(y*
b) Substitute y = 1/z to get lim (:c2 — 2% sin 7> = lim ugn(y) = lim 2 g 3!?; &)
=00 ) g0ty y—0+ y
.1 1 A .y —sin(y) . 1—cos(y) . osin(y) 1
= ylir& 30 +o(y) = g OF use L’Hoépital’s Rule, yli%l+ g = yli%h 32 = yIE& o =3
o) lim 3zt —8z3 + 120 -7 i 1203 — 2422 +12 i 362° — 48z 3648 | [L'Hopital’s Rule]
z—1 4 — 4z +3 T a—l 423 — 4 T a—l 1222 12 P
2n -1H" 1 -1/2) 1
d) + (=1 = lim L+ (=172 = —, since lim (—1/2)" = 0.
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6'a)nz:anJr?m:nz;(n_nJr?)):;{(n_n+1)+(n+1_n+2>+(n+2_n+3)}
:<%70>+<$70>+<$70>:% [three telescoping sums]

a4 ()t & a " -1 \»  a/(a+1)? 1/(a+1)?
b); (a+1)2n n=1((a+1)2) ;<(a+1)2> *1—a/(a+1)2+1+1/(a+1)2
- L d Codyd~,_ dsd 1N\ d z ~z(l+4w)
O Yontet e dona =g (e 30) <o (=) =0 (ap) = ey
= (1-n\" .. _ o |1=n" (1 —-1/n)"  e?
7. a) Z (1+n) diverges since nh_)rr;o‘1+n = 7}1—>H<§om = # 0.

n=1
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=" . : - : ,
b) Zz \/ﬁ is alternating and converges by Leibniz’s Rule since the terms decrease to 0. The convergence is
o

1
conditional since lim /n

1 = 1
————— =1 and — diverges, so ————— also diverges by LCT.
n— oo ]_/1 /m2 — 1 ngl n g ,,;1 /TL2 _71 g Y

oo 71 n oo 1 [ee) 217“ 00
c) Z (=1 converges absolutely by the Integral Test: /2 dr =2 / 27%du = — < 0.
n=1

V/n2vn T2V V3 log(2) l2
1 1 I 1 o nl
8. a) 1+§z+mx2+ 6-5-4I3+ 8.7.6.5x4+...;(2nn)!z" converges for all z, since
1)! ! 1
li MM"“/ o |z|" = lim (n+1) |z| = 0 for all .
n—oo (2n + 2)' (Qn)! n—oo (2n + 2)(2n +1)

[e%e] n n+1 n 2
b) Z i—zx%. nler;O (ng_’_il)ﬂx\%”/%m% = nllrr;o3(nLH) |z|* = 3|z|?, so r = 1/V/3 by the Ratio Test. At

1320 N1
—) = Z 3 < 00 by the Integral Test, so the interval is [—1/v/3,1/v/3].

o0 3n
the endpoints, E —2(
n=1 n \/?; n=1

x o x 0 1 . o] 71 n B . . .
9. a)/o et dt:/o Z%m(—tz) dt_z(Qr(H—)l)n!xQ 1 [termwise integration]

1 oo
—t2 5 (=1)" . . . _ 1 4
b) /0 et dt = nz::om Since the sum is alternating, |s — s,| < |ant1]| = (e <107% &

(2n 4+ 3)(n + 1)! > 10* & n > 6. Therefore, the integral is approximated by

1 1 1 1 1 1 1
+—— + + = (.746836 with an error < —— = 1.32 x 107°.

3'5.2 7.3 9.4 11-5 ' 13-6! 15-71




