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CALCULUS AB
SECTION II

Time—1 hour and 30 minutes

Number of problems—6
Percent of total grade—50
SHOW ALL YOUR WORK. INDICATE CLEARLY THE METHODS YOU USE BECAUSE

YOU WILL BE GRADED ON THE CORRECTNESS OF YOUR METHODS AS WELL AS
ON THE ACCURACY OF YOUR FINAL ANSWERS.

Notes: (1) In this examination Inx denotes the natural logarithm of x (that is, logarithm to the
base e). (2) Unless otherwise specified, the domain of a function f is assumed to be the set of all real
numbers x for which f(x) is a real number. |

1. Let f be the function defined by f(x)=7 — 15x + 9x2 — x3 for all real numbers x.
(a) Find the zeros of f.
(b) Write an equation of the line tangent to the graph of f at x=2.

(c) Find the x-coordinates of all points of inflection of f. Justify your answer.

: ? _ 9x2—36
2. Let f be the function given by f(x) = S ey

(a) Describe the symmetry of the graph of f
(b) Write an equation for each vertical and each horizontal asymptote of f.

(c) Find the intervals on which f is increasing.

‘=2
(d) Using the results found in parts (a), (b), and (c), sketch the graph of f on the axes below.” 5 v,

3. A particle moves along the x-axis so that at any time 7= 1 its acceleration is given by a(t)= %
At time =1, the velocity of the particle is v(1) =—2 and its position is x(1) = 4.
(a) Find the velocity wv(z) for r=1. _ i
<\ gb) Find the position x(¢) for ¢= 1.

)
ﬁ\"ij;,@ What is the position of the particle when it is farthest to the left?

4. Let f be the function defined as follows.

f?\‘ e S fon sl
o1 5s Jis) =

ax?+ bx, for x=1, where a and b are constants.
(@) If a=2 and b=3, is f continuous for all x ? Justify your answer.
(b) Describe all values of a and b for which f is a continuous function.

(c) For what values of @ and b is f both continuous and diffesentiable?
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