
Math 250 Final Exam Name:

This test is closed book/notes. Show all work clearly and in order, and circle your final answers. There
are 9 questions on this test for a total of 75 possible points.

(6 pts) 1a) Use the definition of the derivative to find f ′(x) for the function f(x) =
√
x− 2

(3 pts) 1b) Use your answer from part (a) to find the equation of the tangent line to the curve f(x) =√
x− 2 at the point x = 11



(6 pts) 2) Find a value for the constant a that will make the function g(x) =

 x2 − a2

x− a
if x 6= a

8 if x = a
continuous at all values of x.

(6 pts) 3) Find
dy

dx
given that cos(xy) = −4x+ y



(6 pts) 4) Sketch the graph of a function that meets the following parameters:

f ′(x) > 0 on (−2, 3), f ′(x) = 0 at x = −2, 3, f ′(x) < 0 on (−∞,−2) ∪ (3,∞)

f ′′(x) > 0 on (−∞, 0) and f ′′(x) < 0 on (0,∞)

(6 pts) 5) Find the absolute maximum and minimum of the function f(x) = ex sinx on the interval [0, π]



(9 pts) 6) A boat is being pulled into a dock by means of a winch 12 feet above the deck of the boat.
The winch pulls in rope at the rate of 4 feet per second. Determine the speed of the boat when there are
13 feet of rope out.



(12 pts) 7) Sketch a complete graph of the function f(x) =
1

1 + ex

For full credit you must have critical points and inflection points labeled, have the graph increasing and
decreasing on the proper intervals, have the correct concavity on the proper intervals, and have all vertical
and horizontal asymptotes (including horizontal to the left and horizontal to the right) labeled.



(9 pts) 8) A rectangular page is to contain 36 square inches of printing. The margins on each side are to
be 1.5 inches. Find the dimensions of the page such that the least amount of paper is used.



(3 pts each) 9) Evaluate the following integrals:

a)
∫ √

x(9− x)dx b)
∫

ln
(
e2x−1

)
dx

c)
∫ 1

−1

x(x2 + 1)dx d)
∫ √2

0

xe−( x2
2 )dx


