Math 026L.04 Spring 2002
Test #3 Solutions
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1. Let f(z) = e,
(a) LHS= 3£(0) + 5 £(1/2) = (1 +e~9/%)
(b) RHS= 3f(1/2) +1f(1) = L(e¥/* +e79)
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(c) LHS= 100§ £(k/100) = 100§ e K?/20000 — 857587,

100 100
(d) RHS= - Z F(k/100) = —Z —k?/20000 _ Q53659

(e) Since the f(x) is strictly decreasing on the interval [0, 1], we have

1 z2
853652 < / e 2 dr < .857587.
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2.
(a) /x2+\/15dx:;x3+2\/5+0
22 22 ) 22
(b)/ (In 2(ln:n) /mln:ndx—2(lnm) —<2lnaj—
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(c)/ —1 dx 1 1 -4z +C
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=3 arcsin(2x) + C

3.
b
(a) FTC Part I / F(t) dt = f(b) — f(a).

(b) FTC Part II: jx/a f(t) dt = f(x).

4.

(a) F(6) /f

(b) F'(x / f(t) (z). Thus, F'(1) = f(1) = —1.



(c) 9(4) /f Yt = f(4) — f(0) =1 (~1) =2.

(d) ¢z / £t (x). Thus, ¢'(2) = £/(2) = 1.
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(a) / 2f(x)—3g(x)+4 dz = 2/ f(z) de— 3/ g(x )da:+/1 4dr =2-5—3-9+4(4—1) = —5.

(b)/f —/1 f(x):—</1 f(:zc)d:zH—[l f(x)d:z):—(5+_3):_

2 [ 1
(C) / g(x) dx = 6/ g(x) dox = 3 9 = 3 since g(z) is even.
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0. / dr = / d:c+/ dr = lim dz+ lim dx
oo L+ 22 oo I+ 22 0o 1+ a2 a——oc J, 1+ 2 b—oo Jo 1+ 22
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Since / dx = arctanx + C, we have
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lim / 5 dv = lim [(arctan0+ C) — (arctana + C)] = — lim arctana = T
a——o0 J, 1+2x a——00 a——00 2
Also,
b s
lim 5 dr = lim [(arctanb + C) — (arctan 0 + C')] = lim arctanb = .
b—oo J +x b—oo b—oo 2
. <1 1
Combining gives dxr = m so that K = —
o+ 1+a2 T
7.

(a) Draw two straight line segments: one connecting the points (0,0%/2) and (1,1%/2), the
other connecting the points (1,1%2) and (2,2%2). Then,

(~ \/(1 —0)2 + (13/2 — 03/2)2 + \/(2 —1)2 4 (23/2 — 13/2)2 a2 3.498.

(b)kzn:1 1+<§il’z>2m ~ /:de

(c) If f(x) = 2%/2, then f'(z) = 2./z, so that

o= [ i+ dgg_/ i feas= 35 (14 32) e
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