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Math 105: Winter 2013
Final Exam

Read directions carefully and show all your work. Partial credit will be assigned based upon the correctness,
completeness, and clarity of your answers. Correct answers without proper justification or those that use
unapproved short-cut methods will not receive full credit. If you use & caleulator to help find an answer,
you must write down enough information on what you have done to make your method understandable.

Good Luck!

Formulas for Common Geometric Shapes e Circle: A =772, C' = 27r o Trapezoid: A = %h(bl + ba}

1. (6 points) The following is a graph of f(z) on the interval {-3,7].
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(b) Use the graph to visually estimate f/(2). == [,5 —,15 35
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. (14 points) The following is a graph of f(x) on the interval [-3,7].
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Let F be an antiderivative of f.

{a) Find the z-values of the critical points of F. whWon F J—_—_- _p = oy
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(b) Classify your critical points from (a) as local maxima, local minima, or neither.
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(c} Find the z-values of the candidates for inflection points of F'. {You do NOT need to determine
whether or not the candidates are actually inflection points.)
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(d) On what interval(s) is f”(z) positive?
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3. (4 points) Imagine it is & hot summer day, and you grab a nice cold soda from the fridge and take
it outside where the temperature is 90 degrees Falrenheit. Let F(f) represent the temperature (in
degrees Fahrenheit) of the soda at time ¢ minutes after you take it out of the fridge.

(a) What units are associated with F'(#)?
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(b) Is F/(4) > 07 Explain your answer {use common sense}.
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4. (4 points) Suppose that y = —7x + 8 is the equation of the line tangent to the curve f(z) at z = 4.

(a) Evaluate f{4).
Tlm_ lrna. awd Sl ‘pu anction Hooch wihan )=
co Lcad= -7+ ¥
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(b) Evaluate f'(4).
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5. (15 points) Find the derivasives for each of the following.

(a) flz) = 2% arcsin(3z) — cos 2 [You do NOT need to simplify your answer.]

Q Zx) = §K~‘!Ba~rg§ m{gg{:) . XZ/s __,..__l___q £33

{b) A(r) = 4In{3" + cos(r?)) fYou do NOT need to simplify your answer.|

A= (1{) J \) (tn2+3" - sin () (2?))
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(c) glz) = / 7¢t” dt [You do NOT need to simplify your answer.]
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6. (5 points) Find 2 if ¥ 45z =T - 2.
dx T
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8. (8 points) The edges of a cube increase at a constant rate of 2cm/s. How fast is the volume of the

cube changing when the volume is 125 cubic cm?
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9. (9 points) Four equal sized pens will be built along a river by using 150 feet of fencing. What dimensions
will maximize the area of the pens? Be sure to confirm, using calculus, whether you have really found
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10. (8 points) Solve the following. Only use L’Hopital’s rule when appropriate. Show your work!
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11. (4 points) The following is a graph of f(xz) on the interval [—2,7]. f(z) consists of lines and a semicircle

Let A(z /f £)dt. Compute A6). A6 )= g Liddxe wheda is Fha
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12. (18 points) Let f(z) = 2x — 2.
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{a) Estimate / flz)dz using Mz, ie., 3 rectangles and midpoint sums.
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(b} Determine Ll f(z) dx using the FTC.
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(&)  (c) Use the limit definition of the definite integral to compute / f(z) dz, where f(z) =22 -2
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