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Question 2

The temperature, in degrees Celsius (°C), of the water in a pond is a
differentiable function W of time ¢. The table above shows the water
temperature as recorded every 3 days over a 15-‘day period.
% @ A Use data from the table to find an approximation for W'(12). Show the
computations that lead to your answer. Indicate units of measure.
}bﬁ/ Approximate the average temperature, in degrees Celsius, of the water
over the time interval 0 < ¢t <15 days by using a trapezoidal

approximation with subintervals of length At = 3 days.

AE @A student proposes the function P, given by P(t) = 20 + 10te"*/3) | as a model for the

t W(t)
(days) | (°C)
0 20
3 31
6 28
9 24
12 22
15 21

temperature of the water in the pond at time ¢, where ¢ is measured in days and P(t) is

measured in degrees Celsius. Find P’(12). Using appropriate units, explain the meaning of

your answer in terms of water temperature.

Use the function P defined in part (c) to find the average value, in degrees Celsius, of P(t)

over the time interval 0 < ¢t <15 days.
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v(t)
% t v(t)
— (seconds) (feet per second)
T 0
o 70
>0 .5 12
g @ / 10 20
Sy % 7 15 30
LA a0 20 55
R 25 70
& 0 30 78
0 35 81
40 75
O1 5 1015 20 25 30 35 40 45 50 t - 45 60
50 72

Time (seconds)

3. The graph of the velocity v(t), in ft/sec, of a car traveling on a straight road, for 0 < ¢ < 50, is shown above. A
table of values for v(t), at 5 second intervals of time t, is shown to the right of the graph.

(2) During what intervals of time is the acceleration of the car positive? Give a reason for your answer.
A& (b) Find the average acceleration of the car, in ft/sec?, over the interval 0 < ¢ < 50.

(c) Find one approximation for the acceleration of the car, in ft/sec’, at t = 40. Show the computations you
used to arrive at your answer.

' 50
/() Approximate / v(t) dt with a Riemann sum, using the midpoints of five subintervals of equal length.

0
Using correct units, explain the meaning of this integral.
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The temperature, in degrees Celsius (°C), of the water in a pond is a ; W (t)
differentiable function W of time ¢. The table above shows the water (days) | (°C)
temperature as recorded every 3 days over a 15-day period. g ?)(1)
AB @Use data from the table to find an approximation for W’'(12). Show the g ;i
computations that lead to your answer. Indicate units of measure. 192 2
(b) Approximate the average temperature, in degrees Celsius, of the water 15 21

over the time interval 0 < ¢t < 15 days by using a trapegoidal

approximation with subintervals of length At = 3 days.

AB A student proposes the function P, given by P(t) = 20 + 10te"*/% - as a model for the

temperature of the water in the pond at time ¢, where ¢ is measured in days and P(t) is

measured in degrees Celsius. Find P’(12). Using appropriate units, explain the meaning of

your answer in terms of water temperature. C, ) (ﬁ/s’e. %ﬂfj@?ﬁ‘/ /I’M 7% o /Oﬁc.ﬂ)/jf‘m’éi P (/2 Q .

(d) Use the function P defined in part (c¢) to find the average value, in degrees Celsius, of P(¢)

, over the time interval 0 < ¢ <15 days.

(a) Difference quotient; e.g.

w(s) -w(2) _ 1

W'(12) ~ 513 3 °C/day or

W'(12) = W = ~§ °C/day or
W(15) — W(9 1

W/(12); ~ % =3 °C/day

; .

(b) 5(20 +2(31) + 2(28) + 2(24) + 2(22) + 21) = 376.5

Average temperature = 11—5-(376.5) = 25.1°C

(c) P'(12) =107/ — %te“t/ 3

t=12
= —30e™* = —0.549 °C/day

‘This means that the temperature is decreasing at the
rate of 0.549 °C/day when t = 12 days.

}ﬁf)/%fﬂw(zo +10te™*/% ) dt = 25.757°C
C CISQ /aﬁﬂ&lr m/opk&)ffmﬁ’ﬁ'}i?‘i”
2

¥ QJ 44/:}* ent /M2 Zﬁ%ﬂ j ’“’j; = m (X=X \)

¥ pleg in ddecmd v
p(idy= 22193
P(12)= -0.541

1 : difference quotient

1 : answer (with units)

1 : trapezoidal method

1 : answer

1: P'(12) (with or without units)

1 : interpretation

1 : integrand
1 : limits and
average value constant

1 : answer

Y- 22.108= -0.544 (x=12)
g = =0-549(x-12)+22.158

| 3233) x “0.549(12,3-12)22. 195 ﬁt{ﬁQ,OS’ji
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3. The graph of the velocity v(t), in ft/sec, of a car traveling on a straight road, for 0 <t < 50, is shown above. A
table of values for u(t), at 5 second intervals of time t, is shown to the right of the graph.

(a) During what intervals of time is the acceleration of the car positive? Give a reason for your answer.
(b) Find the average acceleration of the car, in 1t /sec?, over the interval 0 < t < 50.

(¢) Find one approximation for the acceleration of the car, in ft/sec?, at t = 40. Show the computations you

used to arrive at your answer.
50
(d) Approxiniate v(t) dt with a Riemann sum, using the midpoints of five ¢ “intervals of equal length.

0
Using correct units, explain the meaning of this integral.

(a) Acceleration is positive on (0,35) and (45, 50) because 1. (0,35)
the velocity v(t) is increasing on [0, 35] and [45,50] ' ’
3¢ 1: (45,50)

1: reason

Note: ignore inclusion of endpoints

v(50) —v(0) 72-0 72

(b) Avg. Acc. = 00— 50 "5 1: answer
or 1.44 ft/sec?
(c) Difference quotient; e.g. 1:  method
i 2
v(45) ;”(40) _ 60 ; 75 = 3 ft/sec? or 1:  answer
V(40) — v(35) 75— 81 6 Note: 0/2 if first point not earned
= = —— ft/sec® or
5 5 )
v(45) —v(35) 60-81 21 9
T TR TR A
—or—
Slope of tangent line, e.g. o
through (35,90) and (40, 75): 0-7 _ 3 ft /sec? -
~ 35 — 40
50 ; :
(d) /0 u(t) dt 1: midpoint Riemann sum
~ 10[v(5) + v(15) + v(25) + v(35) + v(45)] 3¢ L answer
=10(12 + 30 + 70 + 81 + 60) 1: meaning of integral

= 2530 feet
This integral is the total distance traveled in feet over
the time 0 to 50 seconds.
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