Section 5.3 The Fundamental Theorem of Calculus
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68. Find the derivative of the function. g(z) = ., tsintdt.
Solution:
1422 0 142 1-2¢ 1422
g(m):/ tsintdtz/ tsintdt—l—/ tsintdt:—/ tsintdt+/ tsintdt =
1-2z 1-2x 0 0 0

g (x) = —(1 — 2z)sin(1 — 2z) - %(1 —2z) + (14 2z)sin(1 + 2z) - %(1 + 2x)

= 2(1 — 2x) sin(1 — 2x) 4+ 2(1 + 2z) sin(1 + 2x)

74. Let F(x f , f(t)dt, where f is the function whose graph is shown. Where is F' concave downward?
y
f
7‘1 0 1 t
Solution:
If F(z) = [ f(t) dt, then by FTC1, F'(x) = f(x), and also, F"'(z) = f'(x). F is concave downward where F"’ is

negative; that is, where f’ is negative. The given graph shows that f is decreasing (f’ < 0) on the interval (—1, 1).

76. If f(z) = [o7 VI + 2dt and g(y) = [Y f(z)dz, find ¢" ().

Solution:

=[] fx)de = g'(y) = f(y). Since f(z) —fsmg”\/l—ﬁ—t?dt " (y) = f'(y) = \/1 +sin’y - cos y,
sog" (%) = = /1 + sin? (§)-cos% %2 *ég ‘f ‘f ‘/_

78. Use I'Hospital’s Rule to evaluate the limit. lim 25 [y In(1 + e*)dt.
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Solution:
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93. Find a function f and a number a such that
T f(t
6—|—/ %dtz%/g forallz >0

Solution:
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To find a, we substitute © = a in the original equation to obtain 6 -+ / % dt=2vVa = 6+0=2vVa =

3=va = a=09.

Using FTC1, we differentiate both sides of 6 + / % dt =



