
Math 141 Exam #1 Key (Fall 2020)

1 By the Inverse Function Theorem (f−1)′(f(a)) = 1/f ′(a), so find a such that f(a) = 3:

f(a) = 3 ⇒ a3 + 4a+ 4 = 9 ⇒ a = 1.

Also

f ′(x) =
3x2 + 4

2
√
x3 + 4x+ 4

⇒ f ′(1) =
7

6
.

Then

(f−1)′(3) = (f−1)′(f(1)) =
1

f ′(1)
=

6

7
.
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]
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2 + ex
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d
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e2t ln(1−3t) = (1− 3t)2t

[
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1− 3t

]
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d
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(−r log6 r) = − d
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(
r ln r

ln 6

)
= −1 + ln r

ln 6
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+
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√
y)2
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2
√
y
=
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2
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y − y2
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3 For y(x) = 2ex − 1 we have y′(x) = 2ex, so y′(ln 3) = 6 is the slope of the line. The line
contains point (ln 3, y(ln 3)) = (ln 3, 5), so equation is

y = 6x− 6 ln 3 + 5.

4a With a long division we have∫ 3

0

2p− 1

p+ 1
dp =

∫ 3

0

(
2− 3

p+ 1

)
dp =

[
2p− 3 ln |p+ 1|

]3
0
= 6− 3 ln 4.

4b Use a given formula:

1

2

∫
dy

y
√

y2 − 52
=

1

2
· 1
5
sec−1

∣∣∣y
5

∣∣∣+ C =
1

10
sec−1

∣∣∣y
5

∣∣∣+ C.

4c Generally
∫
eaxdx = eax/a, so,∫
4−2xdx =

∫
e−2x ln 4dx =

1

−2 ln 4
e−2x ln 4 + C = − 4−2x

2 ln 4
+ C.
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4d Let u = 3 + 2ex, so ex dx = 1
2
du and the integral becomes∫ 11

5

1/2

u
du =

1

2

[
ln |u|

]11
5

=
1

2
ln

(
11

5

)
.

5 f ′(x) = 0 implies e−x2
(1 − 2x2) = 0 implies x = ± 1√

2
, the critical points for f . Since

f ′(−1) < 0, f ′(0) > 0, and f ′(1) < 0, the Intermediate Value Theorem implies f ′ < 0 on
(−∞,− 1√

2
), f ′ > 0 on (− 1√

2
, 1√

2
), and f ′ < 0 on ( 1√

2
,∞). By the First Derivative Test f has a

minimum at x = − 1√
2
and a maximum at x = 1√

2
.

6a With L’Hôpital’s Rule,

lim
x→0+

(e3x + x)1/x = exp

[
lim
x→0+

ln(e3x + x)

x

]
LR

= lim
x→0+

[
3e3x + 1

e3x + x

]
= e4.

6b Use L’Hôpital’s Rule twice:

lim
t→1+

exp

[
sinπt

2
· ln(t− 1)

]
= exp

[
lim
t→1+

ln(t− 1)

2 cscπt

]
LR

= exp

[
lim
t→1+

sin πt tanπt

2π(1− t)

]
LR

= exp

[
lim
t→1+

cosπt tanπt+ sin πt sec2 πt

−2

]
= e0 = 1.


