UNIT 3 Basic Differentiation
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| Given f(x) on a given interval [a, b], find a value c that satisfies the Mean Value Theorem
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| Find the derivative of the following
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| Find the following
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| Write the equation of the tangent line and the normal line at the point given.
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| Particle Motion

12. The position of a particle moving along a coordinate line is s(t) = 2t3 — 6t , with s in meters and  in
seconds. Find the particle’s velocity and acceleration at t = 6.
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13. The figure shows the velocity v = % = f(t) of a body moving along a coordinate line in meters per second.
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a) When does the body reverse direction?
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b) When is the body moving at a constant speed?
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¢) What is the body’s maximum speed?
[A-bs.ue, valu £ m) 2 wekes Pec Seco-d

d) At what time interval(s) is the body slowing down?
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| Use the information to find the following.

14. The table shows the number of stores of a popular US coffee chain from 2000 to 2006. The number of stores
recorded is the number at the start of each year, on January 1%

t (year) 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
S (stores) 1996 | 2729 | 3501 | 4272 | 5239 | 6177 | 7353

Approximate the instantaneous rate of change in coffee stores per year at the beginning of 2003.
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15. The amount A(t) of pain reliever in milligrams in a patient’s system after # minutes is given by A(t) = 8te~t/50 .

a. Find A(60). Explain what it means in a sentence. ! | . '
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b. Find A'(60). Explain what it means in a sentence.
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d. What is the average rate of change of students from 60 minutes to 180 minutes?
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e. What is the instantaneous rate of change at 180 minutes?
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f.  When does A'(t) = 0 ? What is happening at this point?
AICS'OS -0 A+ SO m:mlas, e max‘mum amount of Pain velieves
coken A'(£) =20, Fhg s Tvi e Mv'M‘S SyStewr.
(s @ hocizontal tengad.

g. Find gim A(t). Explain what it means in a sentence.
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TEST PREP
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1. A particle is traveling along the x-axis. Its position is given by x(t) = % at time t > 0. Find the

instantaneous rate of change of x with respect to  when t = 1.
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2. The line 2x — y = 9 is tangent to the curve f(x) at the point (4, —1). What is the value of f'(4) ?
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3. If f(x) = e*, which of the following is equal to f'(e) ?

. eXth \
(A) }lgr(l) h (Defg‘/\ GQ ﬂt
. ex+h_ee
(B) lim—r7p : ‘ \ () \X—Cx)
e+h _ ; G(Sl el '\/\
© lim=—— N7 x
h—0 +:Ll . _ '\((Vk < ~Cc
eeth _ =
(D) Jim—— n»o M
e
ettt —ef = |iwm Q__’_ﬁ_
B mmt) Sl S

4. The graph of f(x) is shown below. What is the value of f(1) + f'(1) + 2f'(4) ?
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