
A calculator is permitted.
Use the following information for Questions 1–3:
The rate at which water flows into a tank, in gallons per hour, is given by a differentiable function R of time t. The table below gives the rate as measured at various times in an 8-hour time period.
	t (hours)
	0
	2
	3
	7
	8

	R(t) (gallons per hour)
	1.95
	2.5
	2.8
	4
	4.26


1. Use a trapezoidal sum with the four sub-intervals indicated by the data in the table to estimate [image: ]. Using correct units, explain the meaning of your answer in terms of water flow. Give 3 decimal places in your answer. 
1/ 8 - 0 8 integral 0 R(t) dt = ⅛  8 integral 0 R(t) dt
½ [left area + right area]
½ [1.95(5) + 2.5(7) + 2.8(11) + 4(7) + 2.5(5) + 2.8(7) + 4(11) + 4.26(7)]
= 95.985
1/ 8 - 0 8 integral 0 R(t) dt = ⅛  8 integral 0 R(t) dt
⅛ 95.985 
= 11.99 gallons per hour


[image: ]
2. Is there some time t, 0 < t < 8, such that R′(t) = 0? Justify your answer.
No, because since it is increasing that can’t exist.
3. The rate of water flow R(t) can be estimated by W(t) = ln(t2 + 7). Use W(t) to approximate the average rate of water flow during the 8-hour time period. Indicate units of measure.
W(t) = ln(t^2 + 7)
Just like before:
⅛ 8 integral 0 ln(t^2 + 7)dt
Integral u dv = uv - integral v du
Integral ln(t^2 + 7) dv = ln(t^2 + 7) v du
Use the following information for Questions 4 and 5.
f is a continuous function with a domain [−3, 9] such that
[image: ]
and let [image: ].
4. On what interval is g increasing? Justify your answer.
G is increasing on interval 0 <- (lesser than or equal to sign) x <- (lesser than or equal to sign) 6 because it is going up from 0 and onwards.
5. For 0 ≤ x ≤ 6, express g(x) in terms of x. Do not include +C in your final answer.
g(x) = 6 integral 0 f(t) dt
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