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-1 ,x<0
1) Doesthe graphof f(x)=<4 0 ,x=0 have a vertical tangent at the origin?

1 ,x>0

Justify your answer using one-sided limits.
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2) The given graph shows the temperature 7 in *F' at Davis, CA on April 18, 2008 between 6 a.m.

and 6 p.m.
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a. Estimate the rate of change in the temperature at 9 a.m.
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b. At what time is the temperature increasing most rapidly?

~ 180 em
6(,005 (5 LaRLES T

c. Estimate the rate of temperature change at that time.
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d. At what time is the temperature decreasing most rapidly?
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e. Estimate the rate of temperature change at that time.
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3) Based on the data from the U.S. Bureau of Public Records, a model for the total stopping
distance of a moving car in terms of its speed is,
. s(v)=1.1v+0.054*
where s is measured in feet and v in miles per hour. The linear term models the distance the
car travels after the driver perceives a need to stop and before the driver applies the brake. The
quadratic term models the distance the car travels with the brakes applied.

and interpret its meaning.
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4) A weight is attached to a spring and reaches its equilibrium position (x = 0) .Itis then set in

motion resulting in a displacement of
x(t)=10cos¢

where X is measured in centimeters and ¢ is measured in seconds.

me
Wy

1
\Mr

.f&f[,i

MM

!

=~ —HJ

Equilibrium
—(0  position
atx =20

S

— 10

X

/s
Find the spring’s velocity when ¢ = ?

Is the weight moving up or down at this time?
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For oscillations of small amplitude (short swings), we may safely model the relationship
between the period T and the length L of a simple pendulum with the equation

T=27z\/z
g

where g is the constant acceleration due to gravity at the pendulum’s location. If the pendulum

is made of metal, its length will vary with the temperature u as

LI
du

where k is a proportionality constant determined by the particular metal and geometry of the

pendulum.

T
Show that the rate of change of period with respect to temperature is 7
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6) The voltage V' (volts), current I (amperes), and resistance R (ohms) of an electric circuit like
the one shown here are related by the equation /' = IR . Suppose that V' is increasing at a rate

1
of 1 volt/sec. while I is decreasing at a rate of — amp/sec. Find the rate at which R is

changing when V' =12 voltsand 7/ =2 amps.
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7) Find the linearization of f(x) = (1 + x)k at a =0 and then use that linearization to
approximate 3/1.009
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