
Graph of 𝑓 

Sample Question 1 

Allotted time: 25 minutes (plus 5 minutes to submit) 

𝑡 
(hours) 

0 0.3 1 2.8 4 

𝑣𝑝(𝑡) 

(meters per hour) 
0 55 −29 55 48 

𝑃 𝑥 𝑣𝑃(𝑡) 𝑣𝑃(𝑡)

𝑡 𝑣𝑃(𝑡)

𝑃 𝑡 = 0 𝑃 𝑎𝑃(𝑡), 𝑡 = 1 

𝑎𝑃(1) = −10

𝑓 −6 ≤ 𝑡 ≤ 5

𝑓 (5, 3)

(3, 3 − √5) 𝑓

𝑑

𝑑𝑡
[𝑓(𝑡) ∙ 𝑣𝑃(𝑡)]|𝑡=1

[0, 0.3]  [0.3, 1] [1, 2.8]

 of ∫ 𝑣𝑝(𝑡)

2.8

0

𝑑𝑡.

(c) If ∫ 𝑓(𝑡)

5

−6

𝑑𝑡 = 7, find the value of ∫ 𝑓(𝑡)

−2

−6

𝑑𝑡. Show the work that leads to your answer.

(d) Evaluate ∫(2𝑓′(𝑡) + 4)𝑑𝑡.

5

3

(e) The function 𝑔 is given by 𝑔(𝑡) = ∫ 𝑓(𝑥)

𝑡

−2

𝑑𝑥. Find the absolute maximum of 𝑔 on the interval

−2 ≤ 𝑥 ≤ 5. Justify your answer.

(f) Using 𝑔(𝑡) from part (e), is the rate of change in 𝑔 increasing or decreasing at 𝑡 = 3?

Explain your reasoning.

(g) Find lim
𝑡→1

𝑒𝑡 − 3𝑓(𝑡)

𝑣𝑃(𝑡) − cos(𝜋𝑡)
 .
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Sample Question 2 

Allotted time: 15 minutes (plus 5 minutes to submit) 

A cylindrical barrel with a diameter of 6 meters contains collected rainwater, as shown in the figure above. The 

water drains out through a valve (not shown) at the bottom of the barrel. The rate of change of the height h of

dh 1 

dt  5 
the water in the barrel with respect to time t is modeled by  

 
= −        h , where h is measured in meters and

t is measured in seconds. (The volume V of a cylinder with radius r and height h is V = pr 2h.) 

(a) Find the rate of change of the volume of water in the barrel with respect to time when the height of the
water is 10 meters. Indicate units of measure. 

(b) When the height of the water is 8 meters, is the rate of change of the height of the water with respect to time 

(

for h in terms of t.

increasing or decreasing? Explain your reasoning.

6 m

h meters

c) At time t  = 0 seconds, the height of the water is 16 meters. Use separation of variables to find an expression
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