Solutions 5.3

1. One process undoes what the other one does. The precise version of this statement 1s given by the Fundamental Theorem of
Calculus. See the statement of this theorem and the paragraph that follows it on page 387.

2. (@) g(=) = [y £(t)dt,s0g(0) = [ f(H)dt =0
g(1) = [1 f(#)dt=2-1-1 [aeactuwiangte] =3
9(2) = [P F()dt = [} F(t)dt+ [ F()dt [below the x-axis]
=1-1.1.1=0
93) =92+ [ ft)dt=0—-1.1.1=-1
a(4) =g(3) + [ f(H)dt=—1+1-1-1=0.
9(5) =g(4) + [ F(t)dt =0+ 1.5 =15.
9(6) =g(5) + [} f(t)dt=15+25=4
) g(7) = g(6) + [, F(t)dt ~ 4+ 2.2 [estimate from the graph] = 6.2. @
(c) The answers from part (a) and part (b) indicate that g has a minimum at q
z = 3 and a maximum at = = 7. This makes sense from the graph of f

since we are subtracting areaon 1 < = < 3and addingareaon 3 < = < 7. —
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7. £ = gy do(e) = [ g dt 0By FICL ¢/(e) = (=) =

real number greater than —1 and not affect this answer.

Note that the lower limit, 1, could be any
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12. G(x)=f cus\:"?dt=—f cosVtdt = G'{x}:—d—f cos Vt dt = —cos\/z
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17. Letw:l—ﬂx.Thenj—w=—3.Also
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19. f (xz — 2::':} dx = [— — :r:z]
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5. [l o5 de = [gngﬁ] —5_0=
1]

— (2_:—22)—((_4—”4—(—1)2)=(4—4)—(i—1)=0—(—§ =2
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M. [[/*sec?tdt = [tant]]/* =tanE —tan0=1-0=1
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Solutions 5.3

19 I_l'l ¥t gy — [eu+1]1_1 —e? 2 [or start with gt — euel]

43. f(x) = =~ * 1s not continuous on the inferval [—2, 1], so FTC2 cannot be applied. In fact, f has an mfinite discontinuity at
x =0,s0 [ 2% dx does not exist.

Page 2




