Math 3A Homework #35 solutions

4.4:66 Assume that the radius r and the area A = 772 of a circle are differentiable functions of t.

Express dA/dt in terms of dr/dt.

Answer:
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4.4:70 Suppose that we pump water into an inverted right-circular conical tank at the rate of 5
cubic feet per minute (i.e., the tank stands point down). The tank has a height of 6 ft and the
radius on top is 3 ft. What is the rate at which the water level is rising when the water is 2 ft deep.

(Note that the volume of a right-circular cone of radius r and height h is V = %mgh).

Answer: We know dV/dt (5 ft3/min) and we want to find dh/dt. So we need to express V as a
function of h. We notice that the radius of the tank at a given height h is r = %h. So we can right

V = ir(h/2)?h = L7h3. Then

av 1 N
1 ,dh
il
Solving for dh/dt we get
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= 3.18ft/min

4.4:76 Find the first and second derivative of h(s) = 1/(s? + 2).

Answer:
H(s) = %(32 +2)7h = (—1)(s* +2)72(25) = <82_+282)2
W) = %(_23)(32 +2)77 = (=2)(s* +2)F = 2(=2)(s* +2) *(25) = — (2 +22)—2 = f82>-3

4.4:80 Find the first and second derivative of f(z) = z/(x + 1).

Answer:
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4.5:28 Differentiate f(z) = v/sinz.

Answer: Let u = g(z) =sinz and h(u) = y/u. Then ¢'(z) = cosx and h'(u) =

fl@) = H(u)-g'(x)

- 24/cosx FOOSE
1
= ix/cosa;
4.5:38 Differentiate f(z) = tanx cotx.
Answer: Since tanz = ——, f(z) = 222 — 1 So f'(z) = 0.

4.5:66 Differentiate f(z) = cosva? + 1.

Answer: Let u = g(z) = V2?2 + 1 and h(u) = cosu. Then ¢'(x) =
So we get

flz) = Csinu. 2%
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4.5:72 Differentiate f(z) = sec?(22% — 2).

L So we get

5

57— and h'(u) = —sinu.

Answer: Let u = g(z) = 22? — 2 and h(u) = sec?(u). Then ¢'(z) = 42 and h'(u) =

2sec(u)-L sec(u) = 2sec?(u) tan(u). So then
fl(x) = 2sec?(22% — 2)tan(22? — 2) - 4z
= 8rsec?(22? — 2) tan(22? — 2)
4.6:10 Differentiate f(z) = 2ze3®.

Answer:

fl(z) = —(2z)- e 421 - %(63”)

= 263 4 6xe’®

4.6:34 Differentiate f(z) = 3*.

Answer: By rule 4.9, we get f'(z) = (In3)3".



4.6:44 Differentiate f(z) = 3V*+l.

Answer:

; _ (In3) sy
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4.6:56 Compute limy_,q %
Answer:
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Now let u = hIn(2) and notice that as h —
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