MTH 263, Exam #1, Summer 2023 Name KQ\(

Instructions: Work the problems below as directed. Show all work. Clearly mark your final answers. Use
exact values unless the problem specifically directs you to round. Simplify as much as possible. Partial
credit is possible, but solutions without work will not receive full credit.

Part 1: These questions you will submit answers to in Canvas. Show all work and submit the work with
Part 2 of the exam. But you must submit the answers in Canvas to receive credit. Each question/answer
will be listed separately. The Canvas question will refer to the number/part to indicate where you should
submit which answer. The questions will appear in order (in case there is an inadvertent typo). Correct
answers will receive full credit with or without work in this section, but if you don’t submit work and
clearly label your answers, you won't be able to challenge any scoring decisions for making an error or
any kind.

1. Find the indicated limits.
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b. Consider the graph of the function of f(x) below and then answer questions about limits of
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Consider the piecewise function f(x) x+b x>-1 etermine for what value(s) of b is

the function continuous? (5 points)
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3. A particle is moving along a trajectory defined by s(t) = 2t? — 4t + 10. Find the average
velocity on the interval [0,2]. (10 points)
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4. Find the value of the indicated derivative. (8 points each)
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5. Which of the following graphs is most likely to be the graph of the derivative of the graph of
f(x) shown on the right? (8 points)
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Part 2: In this section you will record your answers on paper along with your work. After scanning,
submit them to a Canvas dropbox as directed. These questions will be graded by hand.

6. Find the indicated limits. You may not use L'Hopital’s method for these problems. You may use
algebraic methods or numerical methods.
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7. Use the squeeze theorem to prove that }lri_l.l‘(l} x3 cos G) = 0. (15 points)
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8. A particle is moving along a trajectory defined by s(t) = 8 + 9t — t%. Find the instantaneous
velocity at the point t = 1 using the limit definition of the derivative. You should provide both
the general equation, and the velocity at that point. (15 points)
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9. Use the ¢ — § definition of the limit to prove that lln% (%x + 7) = 8. (15 points)
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10. Find the derivative of each of the following. If no derivative notation is specified, find the first
derivative only. If a derivative notation is specified with the function, find the indicated
derivative. (10 points each)
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11. Find the equation of the tangent line to graph y Vx3+6atx=1.(15 pomts)
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12. Based on the graph of f(x) shown, sketch a graph of its derivative f'(x). (15 points)
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13. Determine whether the Mean Value Theorem applies to the function f(x) = x3 + 2x + 1 on
the interval [0,6]. If it does not apply, explain why not. If it does apply, find the point in the
interval where the slope of the tangent line is the same as the average rate of change over the

entire interval. (6 points) Ao E' < W‘e““"’
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14. For the function shown in the graph below, identify the location of each discontinuity, and
classify it as a) a jump discontinuity, b) an infinite discontinuity, c) a removable discontinuity.
Since only two of these can be represented in this graph (since there are only two
discontinuities), draw a sketch of a function that contains the missing type. (10 points)
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