Math 20B First Midterm Solutions October 23, 2003

1. (a) Integrate by parts with u = z, dv = e**du:
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(b) Easiest is the substitution 2 + 9 = u:
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(c) Easiest is the substitution u = e~%, but u = e® or u = e* + 1 is more natural.
Using u = €%, du = e* dx:
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du = u1/2‘95 = 5-3 = 2.
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(d) Since the function f(t) = sin(#?) is odd (that is, f(—t) = —f(¢)), the integral

is zero.
(e) By the Fundamental Theorem of Calculus g(z) = F(2003) — F(x?) where F(t) is
an antiderivative of f(t) = sin(¢?). Thus

§(@) = —F(a*)@®) = —f(2*)(2x) = —2usin(a").

Alternatively, g(z) = —/ sin(t?) dt, so ¢'(z) = —sin((2?)?) (z?)" = —2zsin(z9).
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2. (a) The parabola is positive for —3 < = < 3, so the average is 6 / (9 — 2?) du.
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(b) The curves intersect at (0,0) and (1,1). The volume is

w/ol((xl/Z)Q—ﬁ) o = ﬂ/ol(m—ﬁ) da.

If you used the method of cylinders, which we did not discuss, you would get

1
27r/ (z — 2*)z da.
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END OF EXAM



