


First Midterm Math102, March 27, 2008

1. (a) f ′(x) = ex + etan−1 x

1+x2 > 0 for all x, so f is increasing. Therefore f−1

exists.
limx→−∞(ex + etan−1 x) = 0 + e−π/2 = e−π/2 and
limx→∞(ex+etan−1 x) = ∞+eπ/2 = ∞, so Df−1 = Rf = (e−π/2,∞).

(b) f(0) = 2 ⇒ f−1(2) = 0, so P (2, 0) is on the graph of f−1.
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3. (a) y = sin−1 x ⇔ sin y = x ⇒ cos y · dy
dx

= 1 ⇒
dy
dx

= 1
cos y

= 1√
1−sin2 y

= 1√
1−x2 .

(b) Let θ = sin−1 x ⇒ sin θ = x and so
cos(2 sin−1 x) = cos(2θ) = cos2 θ − sin2 θ = 1− 2 sin2 θ = 1− 2x2.

4. (a) Let u = ln x, then
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(b)
∫
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∫
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∫
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(c) Let u = 2 cosh x, then
∫
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(d)
∫

sec x
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dx =
∫
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∫
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