MATH 141 ExaM #1 KeY (FALL 2016)

1 By definition the slope of the tangent line equals (f~!)'(—3). We have f(4) = —3 and
f'(x) = 2z — 4, so by the Inverse Function Theorem we have

FY(3) = (Y () = — S

T ) 2(4)—4 4

2a Since (Inz) = 27!, by the Product Rule we have
Inz 1 1-Inx

flx)= (' Inz)=—2? Ino+a -2 = - n ==
2b We have
g'(x)= < CXp [ln(4 + 2)396] = a4 exp [320 1n(4 + 2)} = exp [3m 1n(4 + 2)] 4 [Sx In(4 + 2)}
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= (4+2) [3x-4+2~(—x—2)+3ln(4+;)}—(44—;) {3ln<4—|—5)—2x+1].
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2c¢c  We have

h'(t) = %[6111(51111:)51“] = (sint)™*[1 + In(sint)] cost.

2d A formula could be used. Or let y = r(x), so

1 In(3x)
pumy y = = — =
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and hence 4 [n(3a)
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2e In general (cos™! ) = —(sin~' )/, where the formula for (sin™!z)" is given. Thus:

1
/
¢(2) = ——F—=.
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Aufpassen: by definition In? z = (In )2
1 4 sech!(In z) tanh(In )

2f y = 4sech’(Inw) - [~ tanh(Inz)sech(lnz)] - — =
I T

3 Note (22)* = 2?*. Let f(z) = 2**, which has domain (0, 00), and find z € (0, 00) for which
f'(z) = 0. That is, find > 0 for which

(2+2Inz)z* = 0.
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This leads to 2 4+ 2Inz = 0, giving Inx = —1, and finally 2 = e~!. Therefore y = (22)® has a
horizontal tangent line at the point (e~ (e72) ).

4a Let u=4e” 46, so %ldu = e”dx, and we get

r 1/4 1 1
/4654_6(&5:/%(@:Zln|u\+c:zln(4ex+6)+c.

4b We have

3 4 1
- dp=3Inlp—6/—=In|8p+ 1| +c.
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4c Let u = 2%, so by the Substitution Rule we replace 27 dz with %du to get

1 1 8¢ gz
7oxd u
/x v 8/ U= S s "¢ T 8 €

4d Letting u = cosht, and noting that cosht > 0 for all t € R, we have

inht 1
/Ldt:/ du=Inlu+ 1|+ c=1In|cosht+ 1|+ ¢ =1In(cosht + 1) +c.
1+ cosht I+u
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5a Let u = 2%. Now, since 2% = e*" = ¢*"% we have

du
dz
Thus we formally have du = (1 + Inx)x” dx when we apply the Substitution Method, giving

2 1
/(1+lnx)x1d:c:/ du = 3.
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5b Let u = y?, so ydy = sdu:

V2 2 u 72
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6 With LR indicating use of L’Hopital’s Rule, we have

1 1 i .1 _
lim 2'/?72%) = lim exp< ne ) :exp(lim il > :eXp(hm ﬁ) — e 1/2,
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=" (lny +1) = (1 +Inz)r"




