Math 251 Final Exam  Name

Do the problems on the paper provided. Present your work @ag nrganized and clear manner. Please don'’t
crowd your work together. Provide enough detail for me tolsme you're solving the problem.

1. Find each of the following limits. For infinite limits usieso as appropriate. You can use logital’'s
rule where it applies.

2x -1 sinax

(a) |irr31 1 (b) Iirrg) el b nonzero constants.
xX— X X— X
_x+2 (x + h)? — x?
c) lim im~ 7
( ) x—2- X2 -4 (d) Ll_r,rg)

2. Find the derivative of each function below.
(@) f(x) =3x*—2vx+ 3 (b) y = sinx + tan(x®)
() g(x) = x%* _ Inx
(d) h(x) = 2

3. The equation 2y + zsiny = 2z describes a curve in they plane.
(a) Show that the point (& /2) is on this curve.
(b) Use implicit diferentiation to find'|(1 »/2).

4. Use logarithmic dferentiation to find the derivative of y = xS"* and then evaluatg|,—, .

. , . . 4
5. A spherical snowball’'s volumF is related to its radiusby V = §m~3. Suppose that at the moment
thatr = 3cm, the volume is decreasing at a rate of 2¢sec. Implicitly diferentiate both sides of the
equation with respect to timeto find the rate at which the radius is decreasing when3cm.

2 _
al i be the derivative of a functiofi(x).

(o2}

. Letf'(x) =

x2 +
(a) Find all critical points off.

(b) Usef’ to find the intervals wher¢ is increasing, the intervals whefes decreasing and any local
extreme values.

(c) Usef” to find the intervals where the graph fis concave up, the intervals where the grapif of
Is concave down and any inflection points on the grapfi.of

(d) Suppose the point (2) is on the graph of . Find the equation of the tangent line to the graph of
f at this point.
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7. Find the most general antiderivative.

(a) J <% - 5sin(3>c)> dx (b) J <3e_x + %) dx

8. Consider the functionf(x) = —%x3 + 8 over the interval [(4].

(a) Finde(x) dx.

(b) Set up and evaluate a Riemann sum where the interv4] {® partitioned into: = 4 subintervals
and thec, are the left endpoints of the subintervals.

(c) Use the evaluation theorem (the second part of the FuedtinT heorem of Calculus) to evaluate

4
J f(x) dx.
0
(d) What is the exact area bounded by the grapfi ahd thex-axis over the interval [34]?

(e) Note that the number found in part (8b) is larger than ihgiart (8c). Draw a picture to show
why this is so.

9. Do one of the bulleted problems below. You must set up anogpate function and use the methods
of Calculus to answer the question.

e Find the area of the largest rectangle whose base is ox-#xés and whose upper vertices (cor-
ners) are on the graph of= —2x2 + 12.

e A hockey team plays in an arena with a seating capacity 000® spectators. With the ticket
price set at $12 per ticket, average attendance at a gameead h000 people. A survey shows
that for each $1 that the ticket price is lowered, averagsdtnce will increase by, Q00 people.
How should the owners of the team set the ticket price in deraximize the total revenue from
ticket sales? Hint: Revenue (price per ticket)(number of tickets sold).

EC The horizontal distance of an object shot up into the air at an angle of elevation @ngtasured up
2

from the horizontalp, 0° < 6 < 90° and with a velocityg is given byx = %‘Jsin(ZH), whereg is the
acceleration due to gravity. Find the valuegofin degrees) that maximizes the horizontal distance
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