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Midterm Solutions, Fall, 2024
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a. (5 pts) Sketch the graphof f [x) Label the x- and y-intercepts, the suture pomt(s), and the vertex of the

quadratic piece, if it’s in the picture. When I say “Label ” I mean an ordered pair, like (0, 5), next to the
point.
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b. (5pts) Onwhat interval(s)is f(x) continuous? Explain
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3. (5pts) Simplify mw for f(x) - x™=3¥
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4. The point P(2.—4)lies on the graph of f(x)= X1 -2x-4.

a. (5 pts) Write the equation of the tangent line to f(x) at P.
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b. (5pts) Sketcha graph of f [x) and the tangent line to f (1] at the pomnt P.
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5. (5 pts) Sketch a plausible graph of a mostly-smooth function f that has the following properties. (Note: That
very last condition is a later topic, “limits ar infinity.” So, 5 bonus points for the horizontal asymptote.)
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6. (5pts) Prove that lim(3x—7)=-1, using the & — & definition of limit.(5 pts)
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7. (5pts) Prove that the equation f(x)=x"—4xsin(x)+2 hasaroot in the interval (0.2), but do not solve!
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8. (5pts) The graph of a function f is given below. On the same set of axes, sketch a graph of /" This is the one

problem I wanr you to write on this test sheet. Do the rest of your work for all other exercises on the blank paper
provided by the proctors.
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9. Differentiate the following with respect to the indicated independent
variable. Do not simplify!
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b. (5pts) g(x)=sin(5x)tan(3x); x. ———?
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b. (5 pts) Fmd an equation of the tangent line to the curve at the pont f&'} NOAD)
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A man who is 6 feet tall is walking away from a street light at 4 feet per second. If the light is 20 feet off

the ground, how fast is the tip of the man’s shadow moving away from the light when the man is 10 feet
away from the light pole? Round your final answer to 3 digits to the right of the decimal.
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1. The state of New Hampshire wants to paint the outside of a hemispherical dome of its
capitol building with a coat of paint that is 0.005 inch thick. The radius of the dome is

25 feet. Use a differential to estimate the amount of paint it will take. Use the fact that

the volume of a sphere is - 4 ;,3 where r is the radius of the sphere.
3

(7 pts) Compute the volume in cubic feet. Round your final answer to two decimal places.
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b. (5 pts) in gallons. Use 1 cubic foot = 7.48052 gallons (approximately).
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Bonus
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3. (5pts) Seeif you can squeeze out a convincing argument to support the statement
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