
 

(a)    𝑓′(𝑡) ∙ 𝑣𝑃(𝑡) + 𝑓(𝑡) ∙ 𝑣𝑃′(𝑡)

𝑑

𝑑𝑡
[𝑓(𝑡) ∙ 𝑣𝑝(𝑡)]|
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= 𝑓′(1) ∙ 𝑣𝑃(1) + 𝑓(1) ∙ 𝑣𝑃

′ (1) = 𝑓′(1) ∙ 𝑣𝑃(1) + 𝑓(1) ∙ 𝑎𝑃(1) = (2)(−29) + (1)(−10) = −68

(b)  ∫ 𝑣𝑃(𝑡)𝑑𝑡 ≈ 
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       ≈ 3.068 or 3.069 

(d) 2 ∫ 𝑓′(𝑡)

5

3

𝑑𝑡 + ∫ 4

5

3

𝑑𝑡 = 2(𝑓(5) − 𝑓(3)) + (4)(2) = 2(0 − (3 − √5) + 8 = 2 + 2√5 ≈ 6.472

(e)  𝑔′(𝑡) = 𝑓(𝑡) Candidates for a continuous function on Extreme Value Theorem: Endpoints and where 𝑔′ = 0. 

𝑔(𝑡) 𝑔(5) = 11 −
9

4
𝜋 ≈ 3.931

(f)  𝑔′(𝑡) = 𝑓(𝑡);   𝑔′′(𝑡) = 𝑓′(𝑡)

        𝑔′′(3) = 𝑓′(3) < 0. The rate of change of 𝑔 is decreasing at 𝑡 = 3.

(g)  lim
𝑡→1

𝑒𝑡 − 3𝑓(𝑡)

𝑣𝑃(𝑡) − cos(𝜋𝑡)
=

𝑒1 − 3𝑓(1)

𝑣𝑃(1) − cos(𝜋1)
=

𝑒 − 3(1)

−29 − (−1)
=

3 − 𝑒

28
≈ 0.010

𝑡 𝑔(𝑡) 
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(a) diameter is 6, so 𝑟 = 3;  𝑉 = 𝜋(3)2ℎ = 9𝜋ℎ

𝑑𝑉

𝑑𝑡
= 9𝜋
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|
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(b) asking about the rate of the rate,
𝑑ℎ
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𝑑𝑡
 is positive for all ℎ > 0, the rate of change of the height is increasing when the Since the rate of change of 

of height is 8 m.
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