2008 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

5. Consider the differential equation % =2 _2 ! , where x # 0.
X

(a) On the axes provided, sketch a slope field for the given differential equation at the nine points indicated.

(Note: Use the axes provided in the exam booklet.)
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(b) Find the particular solution y = f(x) to the differential equation with the initial condition f(2) = 0.

(c) For the particular solution y = f(x) described in part (b), find lim f(x).
X—o0

6. Let f be the function given by f(x) = lnTx for all x > 0. The derivative of f is given by f’(x) = 1= 12n 2y
x

(a) Write an equation for the line tangent to the graph of f at x = e’

(b) Find the x-coordinate of the critical point of f. Determine whether this point is a relative minimum, a relative
maximum, or neither for the function f. Justify your answer.

(c) The graph of the function f has exactly one point of inflection. Find the x-coordinate of this point.

(d) Find lim f(x).
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WRITE ALL WORK IN THE PINK EXAM BOOKLET.

END OF EXAM
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Question 6

Let f bethe function givenby f(x) = InTx foral x > 0. Thederivative of f isgivenby

1-Inx

X2

f'(x) =

(a) Write an equation for the line tangent to the graph of f at x = €.

(b) Find the x-coordinate of the critical point of f. Determine whether this point is arelative minimum, a
relative maximum, or neither for the function f. Justify your answer.

(c) The graph of the function f has exactly one point of inflection. Find the x-coordinate of this point.
(d) Find Iim+ f(x).
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1: answer
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An equation for the tangent lineis y = -5 — —(x — €?).
e~ €
(b) f’(x) =0 when x = e Thefunction f has arelative maximum l:x=e
at x = e because f’(x) changesfrom positive to negative at 3: ¢ 1:relative maximum
X=e 1:justification
1.2
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© f7(x)=—X——— = 3F 200X o all x> 0 (20 (%)
answer
f”(x) =0 when -3+ 2Inx =0
x = &3/2
The graph of f has a point of inflection at x = €/? because
f”(x) changessignat x = €¥/2,
. Inx . .
(d) lim —— = —co or Does Not Exist 1: answer
x—0t X
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