
Math 1A: Homework 5

Due: July 23

1. Prove the following identities.

(a) sinh(x+ y) = sinh(x) cosh(y) + sinh(y) cosh(x).

(b) tanh(x+ y) = tanh(x)+tanh(y)
1+tanh(x) tanh(y)

.

(c) sinh(3x) = 4 sinh3(x) + 3 sinh(x).

(d) sinh(cosh−1(x)) =
√
x2 − 1 for x ≥ 1.

2. Find the absolute maximum and minimum for each the following functions on the given
interval.

(a) f(x) = 2x3 − 3x2 − 12x+ 1 on [−2, 3].

(b) f(x) = sech(x)
1+tanh(x)

on [1, 5].

(c) f(x) = x+ 1
x

on [0.5, 4].

(d) f(x) = 2− |x| on [−4, 1].

(e) f(x) = |x|+ cos(x) on [−2π, 2π].

(f) f(x) = x
√

9− x2 on [−1, 3].

(g) f(x) = ln(x2 + x+ 1) on [−1, 1].

(h) f(x) = x− 2 tan−1(x) on [0, 4].

(i) f(x) = xe−x2
on [0, 4].

(j) f(x) = 2 cos(x)− 5 sin(x) on [0, π/2].

3. Two sides of a triangle have lengths 12 m and 15 m. The angle between them is
increasing at a rate of 2◦/min. How fast is the length of the third side changing when
the angle between the sides of fixed length is 60◦.

4. The angle of elevation of the sun is decreasing at a rate of 0.25 rad/hr. How fast is the
shadow cast by a 400-ft-tall building increasing when the angle of elevation of the sun
is π/6?

5. The volume of an ice cube is decreasing at a rate of 2 cm3/min. How fast is the surface
area decreasing when the length of an edge is 5 cm?

6. The minute hand on a watch is 8 mm long and the hour hand is 4 mm long. How fast
is the distance between the tips of the hands changing at one o’clock?
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7. Gravel is being dumped from a conveyor belt at a rate of 30 ft3/min, and its coarseness
is such that it forms a pile in the shape of a cone whose base diameter and height are
always equal. How fast is the height of the pile rising when the pile is 10 ft high?
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