MaATH 141 ExaM #1 KEY (SPRING 2022)

1 By the Inverse Function Theorem (f~!)'(f(a)) = 1/f'(a). By trial-and-error we find that
a =1 is such that f(a) = 2. Since

fllx)=3+37,
we have
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3 Let f(z) = ze*” and find f'(3). Have: f'(z) = (2z+1)e*”, so f'(3) = 2e. Tangent line has
point (3, <) and slope 2e, so equation is y = 2ex — ¢/2.
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4b Let u = —t? to get

4c Change of base formula can help, then let v = In z:
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4d Let u = 24/ to get
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5 f(x) = 0 implies e (1 — 222) = 0 implies z = i\%, the critical points for f. Since
f'(=1) <0, f(0) > 0, and f’( ) < 0, the Intermediate Value Theorem implies f’ < 0 on
(—o0, — \1[) f'>0on ( f \[) and f’ < 0 on (\}5, 00). By the First Derivative Test f has a

minimum at x = f and a maximum at x =
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6a With L'Hopital’s Rule,
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6b With L’Hopital’s Rule,
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