AP CALCULUS AB EXAM REVIEW
DERIVATIVES & THEIR APPLICATIONS
NO CALCULATOR
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For what values of x does the graph of y = 3x° + 10x* have a poin of infletion?
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Functions w, x. and  are diffeentible with respect o time and ar rlated by the equation w = x%y. If x is
decreasing ot a constant rte of | unitper minute and s increasing a a consian ate of 4 unts per minute, at
what rate s s changing with respect 10 time when x ~ 6 and y - 207
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Let f be the function defined by f(x) = 2x° = 312 = 12x + IS, On which ofthe following intervals s the graph
of f both decreasing and concave up?
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A particle moves on the x-axis so that at any time 1, 0 < 1 < I, its position is given by x(1) = sin(2a) + 2at.
For what value of ¢ is the partcle at est?
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Y

A particle moves along a straightline. The graph of the partcle’s velocity (1) at time 1 is shown above
for 0% 1 < m, where j. k. I, and m are constants. The graph intersects the horizontal axisat 1 = 0, 1 = .
and ¢ = m and has horizontal tangents at 1 = j and 1 = L. For what values of { is the speed of the partcle:
decreasing?
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Let £ be the function given above. What are all values of a and b for which f is differentiable at x = 17

@ a

RNV —

b+ 1, where b is any real number
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“The tabl above gives valuesfor th function  and g and theirdeivaives at x = 3. Let & be the functon
givenby k(x) = % where g(x) # 0. What s the value of K'(3)?
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Let f be the fonction defined by f(x) = 2x + ¢*
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‘The figure above shows the graph of the function ¢ and the line tangent o the
the function given by h(x) = ¢* - (x). Whati the value of h'(~1)?
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‘The function f is continuous for al real numbers, and the average rate of change of f on the closed interval
[6.9] .,_% For6<c <9,m“..mnmummx/'(‘):_% Of the following, which must
betrue?
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(D) f(x) <0 forall x in the open interval (6,9).
(E)  is not differentiable on the open nterval (6,9).
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Fortime 1 > 0, the height / of an object suspended from a spring is given by hmmnm(g) Whatis
heaverage heght ofthe oect from 1 = 0 10 1 =27
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‘The function f is defined by f(x) = sin x +cos x for 0 < x < 2. What is the x-coordinate of the point of
inflection where the graph of f changes from concave down to concave up?
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A partcle moves along a srightlne 5o tht at i ¢ > 0 the posiion ofth paricl s given by 1), the
velocity i given by v(1). and the acceleration is given by a(t). Which of the following expressions gives the
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The function f i differentiable and increasing for allreal numbers x, an the graph of  has exactly one point of
inflection. O the following. which could be the graph of . the derivative of 7
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The table above gives selected values of a function /. The function is twice differentiable with f(x) > 0.
Which o the following could be the value of f*(3)?
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The figure above shows the graph of . the derivative of function £, for -6 < x < 8. OF the following,
which best describes the graph of f on the same interval?

(A) 1 relative minimum, 1 relative maximum, and 3 points of inflection

(B) 1 relative minimum, 1 relative maximum, and 4 points of inflection

(©) 2 relative minima, 1 relative maximum, and 2 poiats of inflection

(D) 2 relative minima, 1 relative maximum, and 4 poiats of inflection

(E) 2 relative minima, 2 relative maxima, and 3 points of inflection
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The volume of a sphere is decreasing at a constant rate of 3 cubic centimeters per second. At the instant when the
radivs of the sphere is decreasing at a rate of 0.25 centimeer per second, what is the radius of the sphere?
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(The volume V of a sphere with radius r is V = 277%.)
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“The figore bove shows the graph of f, the dervativ of the function /. If £(0) = 0, which of the following
could be the graph of f?
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‘The derivative of the function f is givenby f'(x) = x* = 4sin(x’) + 1. On the interval (=25, 2.5), at which of
the following values of x does f have a relative maximum?
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‘What is the slope of the line tangent to the graph of y = In(2) at the point where x = 42
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For ~15 < x < S, let  bea funcion with first dervatve given by '(x) = e )
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A person whose height i 6 feet is walking away from the base of a streetlight along a sraight path at a rate
of 4 feet per second. IF the height of the siretlight s 15 feet, what i the rate at which the person’s shadow is
lengthening?
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“The function f has a first derivative given by f(x) = x(x = 3)° (x + 1). At what values of x does f have
arelative maximum?
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