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Exercise 10.1

(35) lim
x→∞

x− 3√
4x2 + 25

= lim
x→∞

1− 3
x√

4 + 25
x2

=
1

2
.

(36) lim
x→−∞

4− 3x3√
9 + x6

= lim
y→∞

4 + 3y3√
9 + y6

= lim
y→∞

4
y3 + 3√

9
y6 + 1

= 3.

(83) lim
x→−∞

2x+
√

4x2 + 3x− 2 = lim
x→−∞

4x2 − (4x2 + 3x− 2)

2x−
√

4x2 + 3x− 2
= lim

x→−∞

−3x+ 2

2x−
√

4x2 + 3x− 2

= − lim
y→∞

3y + 2

2y +
√

4y2 − 3y − 2
= − lim

y→∞

3 + 2
y

2 +
√

4− 3
y −

2
y2

= −3

4

Exercise 3.6

(37)
dr

dθ
= 2θ cos θ2 cos 2θ − 2 sin θ2 sin 2θ.

(45)
dy

dt
= 10t9 tan9 t(tan t+ t sec2 t).

(55)
dy

dt
= 6 tan(sin3 t) sec2(sin3 t) sin2 t cos t

1. (1) When x > 0, f(x) = x2, f
′
(x) = 2x. When x < 0, f(x) = −x2, f

′
(x) = −2x

(2)

f
′
(0) = lim

h→0

f(h)− f(0)

h− 0
= lim

h→0
|h| = 0

(3)

lim
x→0+

f(x) = lim
x→0+

2x = 0

lim
x→0−

f(x) = lim
x→0−

−2x = 0

lim
x→0+

f(x) = lim
x→0−

f(x) = f(0) = 0

So f
′
(x) is continuous at x = 0.

2. Proof: If x = y the inequality holds obviously. Then assume x > y, f is continuous in [y, x],

and differentiable in (y, x). By the Lagrange mean value theorem, ∃ξ ∈ (y, x) such that:

f(x)− f(y) = (x− y)f
′
(ξ)

i.e.

| sinx− sin y| = |(x− y) cos ξ| ≤ |x− y|

When y < x, interchange the role of x and y, can get the same result.
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3. Proof:
f(x+ h)− f(x)

h
=
f(x)f(h)− f(x)

h
=
f(x)(f(h)− 1)

h
= f(x)g(h)

f
′
(x) = lim

h→0

f(x+ h)− f(x)

h
= lim

h→0
f(x)g(h) = f(x)
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