MATH 141 ExaM #1 KEY (SUMMER 2017)

1 By the Inverse Function Theorem we have (f~1)'(f(x)) = 1/f'(z) for all  in an interval I
on which f is one-to-one. Since f(2) =6 and f’(z) = 62* + 1, we have
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(Note that f'(2) =25 > 0, so f is strictly increasing on some open interval I containing 2, and
thus f is one-to-one on 1.)

2a Applying the Chain Rule twice,
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2b Note that g(z) = e@"") = em®)?* g4
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2¢  Note that h(t) = e’ (tant) g
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= t(tant)" [2In(tant) + tsect csct].
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2d Could use (log, z)' = (Inz)/(Ina):
/ 1 3/ r
riz) = \3/8x1n7( Bz) = 3zIn7

2e By the Chain Rule:
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(,0/(2) — _W,<1/Z>/: 1_'_22.

2f By the Chain Rule:
y = 3sinh?(e™**) - cosh(e™*) - (—4e™**) = —12e %" sinh?(e**) cosh(e**).
sin

3 Here f = z50® <— +cosxInz ). At x = 1 we thus have iy = sin1. So the tangent line
x

has slope sin 1 and contains the point (1,15"!) = (1,1). The equation of the line is then
y=(sinl)z —sinl+ 1.



4a Let u = 4e* + 6, so idu = e%dx, and we get
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/4ef+6dx:/%du:Zln|u|+c:zln(4ex+6)+c.

4b Let v =In(Inz), so du = ﬁdw, and the integral becomes
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4c Let u =sinz, so du = cosxdxr = dz. Integral becomes

/eudu =e"+c=e""4c.

4d Letting u = cosht, and noting that cosht > 0 for all t € R, we have
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/Sm—dt:/ du=In|u+1]+c=In|cosht+ 1| + ¢ =In(cosht + 1) + c.
1+ cosht I+u

5a Let u=1Inx, so du = %dx. Integral becomes
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5b Let u = €”, so du = e®dx. Integral becomes

/1 ! du = [tan_l(u)]i/\/g = tan~!(1) — tan"'(1/V/3) =
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6 First we note that if we take 2*/@*% to be (2*)Y(*5) then evaluation of the expression is
always possible for x < 0 without straying from the real numbers system. However, for z < 0
we must write In(z?) = 41n|z|, since in any case z* = |z|*. Now, with LR indicating use of
L’Hopital’s Rule, we have
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recalling that (In |z|) = 1/z.



