
Math 191 Prelim II Solutions

1. a. Let u = 1 + ln
√
x. Take a derivative w.r.t x to get du = dx

2x . By our substitution, we have∫
2udu = u2 + C = (1 + ln

√
x)2 + C

b. Use the Logarithmic Derivative. Firstly, take ln on both sides to get ln y = ln x
ln 2 lnx = (ln x)2

ln 2 . Take
a derivative w.r.t. x to get 1

y
dy
dx = 2 ln x

x ln 2 . Multiplying by y, we have y′ = 2
x log2 x · xlog2 x.

2. a. True: e−xx3+5x2

x2 = x
ex + 5 < 6 for large x.

b. False: limx→∞
2
x

1
x + ln x

x2
= limx→∞

2
1+ ln x

x

= 2 6= 0

3. a. α = cos−1(− 1
2 )− π

2 = 2π
3 −

π
2 = π

6 . Hence sinα = sin π
6 = 1

2 , cosα = cos π6 =
√

3
2 .

b. α = sin−1
(

2√
x2+4

)
indicates the diagram ⇒ tan

(
sin−1

(
2√
x2+4

))
= tanα = 2

|x|

α

√
x2 + 4 2

|x|

Figure 1: Problem 3: b)
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