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v
MATH 1951 Final Exam

vome:_ 0|t i

Class time: (circle the one for your class) WSS 1:00 - 2:00

Instructions: This test should have 12 pages and 12 problems, and is out of
100 points. Please answer each question as completely as possible, and show all
work unless otherwise indicated. You may use an approved calculator for this
exam. (Approved: non-graphing, non-programmable, doesn’t take derivatives)

1. (6 pts.) Compute the derivative of f(x) = at r = —1 by using the

LIMIT DEFINITION of the derivative.
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2. (6 pts.) Find the absolute/global maximum an d minimum of the function

f(z) =22 — 32% — 122 + 1 on the domain [-2,0].
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3. (5 pts.) Use logarithmic differentiation to find the derivative of
fla) = (3z + 1)10evZ
© (sinz)®
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4. (15 pts.; 5 pts. each) Find the derivatives of the following functions. You do
NOT need to simplify your answers.

~ (a) h(z) = sin zsin(z?) sin(z?)
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5. (8 pts.) Find the intervals where the function f(z) = 4z — tanx is increasing
and decreasing within the domain [0, 27].
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6. (8 pts.) Find all horizontal and vertical asymptotes of f(z) = gire
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7. (15 pts.) A spotlight on the ground shines on a wall 12 m away. A man 2
m tall walks from the spotlight towards the wall at a rate of 3 m/s. How fast
is the length of his shadow on the building changing when he is 2 feet from the
spotlight?
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. (6 pts.) Use linear approximation to appro: ximate ¥/8.1.
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&% (15 pts.) A cylinder has surface area 24w square feet. What is the maximum
possible volume of such a cylinder? (Hint: the surface area of a cylinder is
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10. (8 pts.; 1 pt. each) Use the provided graphs of y = f(z) and ¥ = g(z) on

n the domain [0,5] to answer the following questions. y
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(a) For what values of z is f(z) discontinuous?
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(b) For what values of z is g(z) nondifferentiable?
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(c) Find lim (f(a) +g(c)). (d) Find lim (() +9(2).
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(g) Find the derivative of f{z)g(z) at z=4. (h) Find the derivative of f(g(z)) at z = 4.
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11. {6 pts.; 1 pt. each) Use the provided graph of y = f'(z) (NOT y = f(2)!!!)
on the domain [-3, 6] to answer the following questions.

{(a) On what intervals is f(z) decreasing?

F dec when F7<0: (I, 3

(b) At what z-values does f(z) have local extrema?
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(c) On what intervals is f(x) concave up?
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(d) At what z-values does f{z) have inflection points?
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12. (6 pts.) Show that the function f{z) = z° + z? + z + 1 has some tangent
line with slope 3. You do NOT need to solve for the z-value where this tangent
line occurs. (Hint: you can do this with either the Intermediate Value Theorem
OR the Mean Value Theorem)
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