Math 1151, Final Exam, Fall 2014 Name Kg Y

Instructions: Show all work. Answers without work may only receive partial credit. If you are asked for
an explanation, explain as completely as possible. Use exact answers unless specifically asked to round.

1. Arectangle is constructed with one side on the positive x-axis and one side on the positive y-
axis, and the vertex on the line y = 10 — 2x. What dimensions maximize the area of the
rectangle? What is the maximum area? (10 points)

y=10—-2x
A= x(lo-24) = \
[OX - 2x*

(x,y)

K= lo-uy=0

[0-4¥ =0 y
[0 = 4

b{

e

%
—.;S X
K 2

A J

\/: IO"Z(SZ, = 2z i -Z_S

[o—S=5

7
*
N
ll
N

2. Make a sketch of the function f(x) = In(2x) on the interval [1,e]. Determine whether the
Mean Value Theorem applies on the given interval. If so, find the point(s) guaranteed to exist by
the theorem. (8 paints)
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3. Use L'Hopital’s Rulle to find the indicated limits. Be sure to chej'k that L’Hopital’s applies before
proceeding. (6 points each)
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4. Find the antiderivatives for the following functions. (7 points each)
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6. Use the Fundamental Theorem of Calculus and properties of defihite integrals to evaluate the
following. (5 points each)

fr-vrax | [0y x P gy

\ 2 3L ( { (N ?/7— _ -
S BB s -3 o s 2-5 5
|

b. ff2x2—4dx Loen = ZLL’C’"‘(M = 2 [;ngxg -"(’1\(:_ =

[g-3-0)= 2(%)+-%F

| Y
I

c. ffnsin(x) dx edd =0

8
7. Use the graph of the velocity
function of an oquct below to L 4 V
approximate the dlsplacement of 6 : N/ o S
the function from time t = 0to t = ///}V
9 (with nine rectangles). Then use 3 ] 7/)(
the same graph to determine where velocity 4 YATa
any points of mflectlon are on the (mfs) 5 é’/‘%
graph of the posmon function. (10 ¥/ ;'/\
2 e s ‘:
Pl | o=
. . TP I AVA
\nkQKjBr\\oeﬂnh ok N t=25 o f/_/"/ 44%
t =415 / | TS
426.3 0 1 2 3 4 5 6 7 8 9 10 11 12 13
time (s)
n OM'S %"MM"
t \ -
Lt T2t 1 2% +92+%= 2ys =12

(o simdligr y&:@wu‘) <




8. Use Simpson’s Rule to approximate the area under the function f(x) = In x on the interval
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9. Find the derivatives of the following functions. (5 points each)
a. f(x) =secx+tanx
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10. Find the equation of the tangent line to the graph of f(x) = x3 — 4x? + 2x — 1 when x = 2. (6 points)
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11. Use the limit defirluition of the derivative to find the equation of the derivative of the following
function f(x) = x — x2. (8 points)
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12. Shown below is the graph of f(x). Find the limit at the indicated values. (2 points each)
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13. Find the limit algebraically of the following. (5 points each)
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14. Is the function f(x) = {—Ex gk 5l continuous on its domain? Check for continuity at
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15. An inverted conical water tank with a height of 24 ft and a radius of 12 ft is drained through a hole
in the vertex at the rate of 2 ft3/s. What is the rate of change of the water depth when the water

depth is 6 feet? [Hint: use similar triangles. The volume of a cone is V = —;-nrzh.] (10 points)
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16. Find the absolute maximum and minimum of the function f(x) = 2x — 15x* + 24x2 on
[—2,7]. (8 points)
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econd derivatives and use that information to determine whether each
aximum or a minimum. Sketch the function. (10 points)

f1x) = 2x e - 2o -xe*(2-n) = e (2x-%)

=0, *~2

£10 = & () + €7 (2729

= o7 (caxe R 22) = €7 (- -4 x2)

4rle-% _ 4xIR | yalz o
2—— - o
L6, 34
”P’ <:-_ i - : -
6 2
W "t' b 1 "\_
5" —— >
b
2w 34

2 +0L
— T ) e _\_1_“ _'_"‘ -
b

z 3.4




