
Comments on the 2016 Calculus
Challenge Exam

Question 1

(a) Many students had difficulty rationalizing the numerator and then canceling a factor of
√
x− 6.

Some students solved the problem using L’Hospital’s rule.

(b) Many students had some idea to first find the limit of the logarithm of the given function but
some had difficulty with the execution.

(c) This question was well done without much difficulty.

Question 2

(a) This question was mostly well done but there was some difficulty with applying the power rule
for derivatives.

(b) There was some difficulty with applying the chain rule correctly, especially when combined
with other differentiation rules.

(c) There was some difficulty with applying the chain rule correctly, especially when combined
with other differentiation rules.

Question 3

Overall this question was well done, though some students had difficulty correctly identifying the
domain of the derivative.

Question 4

Most students set up the initial value problem correctly but some had difficulty taking the an-
tiderivative.

Question 5

Overall this question was well done, though some students integrated [f(x)]2 − [g(x)]2 instead of
f(x)− g(x). Some also had difficulty identifying that

√
x− 1 was the upper function on the given

interval.

Question 6
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(a) A number of students did not express the definition of continuity in terms of limits.

(b) Most students were able to find the value of c but some had difficulty justifying their answer
and there were also many problems with using notation correctly.

Question 7

Most students were able to recall the iteration formula for Newton’s method but some had difficulty
applying it to find the roots of the given equation. Some used the incorrect formula xn+1 =

xn − f ′(xn)
f(xn)

instead of xn+1 = xn − f(xn)
f ′(xn)

.

Question 8

Overall this question was very well done. A few students forgot to analyze the concavity in part
(a).

Question 9

(a) This question was well done. Common errors were calculating g(2)− g′(2)(2.05− 2) instead of
g(2) + g′(2)(2.05− 2) or else using g′(2.05) in place of g′(2).

(b) Many students tried unsuccessfully to find an antiderivative of g′(x) =
√
x2 + 5 instead of

calculating g′′ and using the concavity. Some students that checked the concavity had difficulty
justifying their answer.

Question 10

This question was well done except that many students had difficulty with part (d), recognizing
that the object is speeding up when the velocity and acceleration have the same sign, and slowing
down when they have opposite signs.

Question 11

Overall this question was well done. There was some difficulty applying the chain rule or the
product rule correctly when differentiating implicitly.

Some students confused the derivative with the slope of the tangent line (i.e., they did not recognize
that they must evaluate the derivative at the given point to get the slope). Substituting the derivative
in place of the slope led to an equation that was not a line.

Question 12

This question was generally well done. Some students had difficulty presenting their solutions
clearly.

Question 13
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Most students used the relation d2 = x2 + y2 and differentiated implicitly, but some could not
complete their solution because they did not use substitute either y = x2 or dy/dx = 2x dx/dt.

Question 14

Most students were able to find the volume corresponding to the critical point, but many neglected
to verify that the volume was maximum.

Question 15

Many students did well on this question. Some misunderstood the question and tried to find the
equation of the tangent lines instead of the coordinates of the points P and Q. Some calculated
the derivative but could not go any further without recognizing that the tangent lines have slopes
±
√
3.
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