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Multiple choice

No partial points will be given.

1. Let a > 0 be some constant. Then the derivative of y = ax · ex is

(A) xax−1 · ex (B) (xax−1 + ax)ex (C) (1 + ln(a))axex

(D) (a + e)x (E) ln(a)axex

2. Shown in the figure below is a function y = f(x) and its inverse. Also shown are two lines. One of
these lines is tangent to f(x) at the point (1,2) with a slope 2/3. The other line is tangent to the
inverse function and goes through the point (2,1). At what point do the two tangent lines intersect?

(A) (3,3) (B) (5,4) (C) (4,5) (D) (4,4) (E) (5,5)

3. A robin arrives at a new garden plot at time t = 0 to feed on earthworms. Which of the following
graphs represents the quantity of worms eaten by time t given that, at first, it takes time to dig
until worms are found. Then after feeding for some time, the feeding rate slows down as it gets
harder to find worms.
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Enter your answers to these three questions here:
MC.1 [2 pts] MC.2 [2 pts] MC.3 [2 pts]
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Multiple choice (continued)

4. Which of the following functions satisfies the differential equation
dy

dt
= y2?

(A) y = (et)2 (B) y =
1
3
t3 (C) y =

1
1− t

(D) y =
1

1 + t
(E) y = 2t

5. Two researchers are arguing over which model best fits the data set consisting of the points (1,2),
(2,4), and (3,5). Researcher A thinks the best model is y = 2x (Model A). Researcher B thinks the
best model is y = 3

2x + 1
2 (Model B). Which one of the following is a reasonable claim?

(a) The sum of squared residuals for Model A is 1 while the sum of squared residuals for Model B
is 1/2 so Model A is better than Model B.

(b) The sum of squared residuals for Model A is 1 while the sum of squared residuals for Model B
is 1/2 so Model B is better than Model A.

(c) The sum of squared residuals for Model A is 1 while the sum of squared residuals for Model B
is 1/4 so Model A is better than Model B.

(d) The sum of squared residuals for Model A is 1 while the sum of squared residuals for Model B
is 1/4 so Model B is better than Model A.

Enter your answers to these two questions here:
MC.4 [2 pts] MC.5 [2 pts]
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Short-answer problems

A correct answer in the box will get full points.

1. Find the tangent line of y2 = ex2
+ 5x at the point (0,−1).

Answer:
[4 pt]

2. Two populations are known to satisfy the differential equations
dy1

dt
= k1y1,

dy2

dt
= k2y2

with k1 > k2 If they start out at equal levels, when will y1 be twice as large as y2? Your answer
should be in terms of k1 and k2.

Answer:
[3 pt]

3. Psychophysics experiments indicate that the perceived intensity P of an electric shock is related to
the actual intensity A by a power law. That is, P = CAn where C and n are constants. When the
data is plotted with ln(P ) on the vertical axis and ln(A) on the horizontal axis (a log-log plot), it
lies on a line with slope 3.5.

(a) Which of the two constants C and n can you determine from this result and what is its value?

Answer:
[2 pt]

(b) Does this mean that humans overestimate small shocks and underestimate large shocks or

that they underestimate small shocks and overestimate large shocks? Place an X in the
box in front of the correct interpretation. [1 pt]
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Long-Answer Problem #1

A piece of wire 10 m long is cut into two pieces. One piece is bent into a square and the other is bent
into an equilateral triangle (all sides having equal length). How much of the wire should go to the square
to maximize the total area enclosed by both figures? (Area of a triangle = 1

2base×height.) [8 pt]
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Long-Answer Problem #2

A police officer is standing 30 m away from a highway with a radar gun pointed at passing cars. One of
the passing cars is traveling at a speed of 40 m/s. What is the rate of change of the distance between
the car and the radar gun if the measurement is made one second before the car passes the point on the
highway closest to the officer? [7 pts]
Show your work and reasoning.
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This page may be used for rough work. It will not be marked.
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