
HOMEWORK VII Calculus I Solution

1. Find the limit

(i). lim
x→∞

2−x
2

Solution: If x→∞, −x2 → −∞, so 2−x
2 → 0

(ii). lim
x→∞

e3x − e−3x

e3x + e−3x

Solution:

lim
x→∞

e3x − e−3x

e3x + e−3x
= lim

x→∞

e3x − e−3x

e3x + e−3x
× e−3x

e−3x

= lim
x→∞

1− e−6x

1 + e−6x

=
1− 0

1 + 0

= 1

(iii). lim
x→3+

log 1
2
(x2 − 9)

Solution: x→ 3+, x2 − 9→ 0+, so log 1
2
(x2 − 9)→ +∞

(iv). lim
x→∞

[ln(1 + x2)− ln(1 + x)]

Solution:

lim
x→∞

[ln(1 + x2)− ln(1 + x)] = lim
x→∞

ln
1 + x2

1 + x

= lim
x→∞

ln
1
x

+ x
1
x

+ 1

= +∞

2. Prove that f(x) = 1−e
1
x

1+e
1
x

is an odd function.

Solution:
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f(−x) =
1− e

1
−x

1 + e
1
−x

=
1− 1

e
1
x

1 + 1

e
1
x

=

e
1
x−1
e
1
x

e
1
x+1

e
1
x

= −1− e
1
x

1 + e
1
x

= −f(x)

3. Find the inverse function of f(x) = 4x−1
2x+3

Solution: Let y = 4x−1
2x+3

, then (2x + 3)y = 4x − 1, we get x = 3y+1
4−2y , so

interchanging the role of x and y, we get

f−1(x) =
3x + 1

4− 2x

4. If f(x) = x5 + x3 + x, find (f−1)′(3)

Solution: f ′(x) = 5x4 + 3x2 + 1, and f(1) = 3, so f−1(3) = 1.

(f−1)′(3) = 1
f ′(f−1(3))

= 1
f ′(1)

= 1
9

5. Compute the value of 2 log3 10− log3 18− log3 50

Solution:

2 log3 10− log3 18− log3 50 = log3 102 − log3 18− log3 50

= log3

102

18× 50

= log3

1

9
= −2
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6. Differentiate the following functions:

(i). f(x) = 101−x2

Solution:

f ′(x) = (101−x2
ln 10)(−2x) = −2x101−x2

ln 10

(ii). f(x) = x2e−
1
x

Solution:

f ′(x) = 2xe−
1
x + x2( 1

x2 e
− 1

x ) = (2x + 1)e−
1
x

(iii). f(x) = ln(ln x)

Solution:

f ′(x) = 1
lnx

1
x

= 1
x lnx

(iv). f(x) = log2(sinx2)

Solution:

f ′(x) = 1
sinx2 ln 2

(cosx2)(2x) = 2x cosx2

sinx2 ln 2
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