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#1. (16 points) Parts (a) and (b) of this problem are NOT related and can be
solved independently from each other. If you don’t know how to solve part (a), you
should still attempt to answer part (b).

(1a) (8 points) For each question (I)-(II), there is only one correct response, please
circle it out.
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(II) (4 points) Given f(z) = —5—

, which of the following statements is true?
x?—x

[A] f(z) is continuous at = = 1.

[B] lim f(x) does not exists.
z—1

[C] lim f(zx) =2

z—1

[D] z =1 is a vertical asymptote of the curve y = f(z).



(1b) (8 points) Let f(z) = 322452 —7. Use the limit definition of the derivative
to find f’(x). (e.g. Do not use the power rule, etc.)



#2. (18 points) Evaluate the following limits:

T—00

1
(2a) (6 points) lim zsin (a:>
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(2b) (6 points) ill)% =



(2¢) (6 points) lim (1 + g)x
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#3. (16 points) Let f(z) = 3 — 322 — 182 + 100. We know that f is defined for
all real numbers and that: f'(z) = 322 — 3z — 18, f"(x) = 62 — 3.

(3a) (8 points) Find the interval(s) on which f is increasing. Find the interval(s)
on which f is decreasing. Determine the x-coordinates of all local maxima and local
minima.



(3b) (8 points) Using the same function, find the interval(s) where the function is
concave up. Find the interval(s) where the function is concave down. Determine

the x-coordinates of all points of inflection of the graph of f(x).

(For convenience, f(z) = 23 — 32% — 18z + 100, with f'(z) = 32% — 3z — 18, and
" (x) =6z —3.)



#4. (16 points) Parts (a) and (b) of this problem are NOT related and can be
solved independently from each other. If you don’t know how to solve part (a), you
should still attempt to answer part (b).

(4a) (8 points) A box with a square base and open top must have a volume of 500
cm?. Find the dimensions of the box that minimize the amount of material used.



(4b) (8 points) Find the absolute maximum and absolute minimum values of f(z) =
2% 4 32% — 9z + 11 on the interval [-5, 2].
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#5. (16 points) Parts (a) and (b) of this problem are NOT related and can be
solved independently from each other. If you don’t know how to solve part (a), you
should still attempt to answer part (b).

(5a) (8 points) A particle is moving with the acceleration given by: a(t) = et +2t+2.
Given that v(0) = 0 and s(0) = 0, find the position of the particle, s(t).
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(5b) (8 points) Since the function f(z) = x? is continuous on the interval [0, 10],
and differentiable on the interval (0, 10), the Mean Value Theorem applies, showing
the existence of ¢ in the interval (0,10) with certain properties. State the equation
which holds and find a value of ¢ demonstrating it.
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#6. (16 point) Parts (a) and (b) of this problem are NOT related and can be solved
independently from each other. If you don’t know how to solve part (a), you should
still attempt to answer part (b).

(6a) (8 points) Given a function f(z) = 1422, Write a definite integral representing
the exact area of the region under the curve y = f(z) on the interval [0, 1]. Evaluate
this integral using the definition of the definite integral as a limit of Riemann sums.
Do not use the fundamental theorem of calculus here. You can use the following
identities for sums of powers of consecutive positive integers.

- B . _n(n+1)2n+1)
Zl—n, 212— 5

i=1 =1
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(6b) (8 points) Evaluate the Riemann sum for f(z) = 1+ + 2%, -2 < z < 2 with
four subintervals, taking the sample points to be the right endpoints.
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