Final Exam Calculus|l 804-231-005 Spring 2009 /200
Name

1. Given the following functions, compute the derivatives. (32 points)

9 fl@)=v1-2’ fla) =
y  fla) = Eles) flz) =
9 flz)=In(8s%r) fiw) =
Q) flz)=sn(e7) fiw) =
9 flo)= {5 f(@) =

f) fz) = tan~(z?) fz) =
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2. Evaluate the following integrals. (40 points)

) [ i da
b) f v 251—9Z2 dz
C) f \/%Z_Wdz

1
d) f25—9z dz

for | z | <%
for | z | <%
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31
fo 35192 4% =

2 o
fo e 0T =

8 p 6 4 0,2
f9:v 6x —2456 2x dr

xT

4 _—tan(0 1 -
fo et cos () 40 -

dx =

1sinh(x)cosh(x)
Jo “Trsnre)
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3. Evaluate the following. (28 paints).

a  lim 1-co8(2z) _
z— 0 z
. Bz _
b lim &=L =
z—0 <
. In(142?)
lim =
o z — Ve
d) lim z%* —
z— 0F
_ foxe’tht
€) lim S—— =
z— 0 z

) lim_ tanh(4x) =

I Ve 44x4+10 .
9 M 1000z =
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4. (20 points)
a) Find the slope of the curve definedby z? — y* + 22y + 1 = O atthepoint (—2,1).

b) Find the equation of the tangent lineto the above curveat ( —2,1).

. d*y
¢) Find 75 a (—2,1).

5. (20 paints)

The displacement x from the origin of a particleis given by the following function of time< :

(A negative displacement means a position to the left, a positive displacement is a position to theright.)
Distance is measured in meters, m, and time is measured in seconds, S.

z(t) =5m+12Tt - 33¢* ; for  0s<t <3s

a) Determinethe velocity, v, as afunction of time. v =

b) Determine the acceleration, a , asafunction of time. a =

€) What isthe net displacement, Ax ,from ¢t =0s to t = 3s? Ax =

d) When is the particle moving to the | ft ?

€) When isthe particle not moving?

f) When isthe particle moving the fastest?
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6. Solve the following differential equations and sketch the solution. (20 points)

g L= _ofa) it £(0)=4
Al
2
VI B B
4
4]

7.(20 points)
Given y = f(x) = ze”

1.2

a) Compute f'(x) =

b) Compute f"(x) =

c) Locate theroots of f(z) .

d) Find the location of al the maixma and minima of f(z) . Indicate which points are maxima (and whether they areabsolute or only
which are minima (absolute or local).

€) Find the location of all theinflection pointsof f(zx) .

f) Sketch f(z) on the next page.
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0.4+
0.3
0.24

0.17

=01+

=027

=03+

-0.4+

nr
8. (20 paints)

a) Calculate the area of theregion in the  — y planebounded by thecurves z = 2 , y = z°

,ad y=0.

b) Calculate the volume of the solid generated when the region in part a. is rotated about the x axis.

¢) Calculate the volume of the solid generated when theregion in part a. isrotated about the i axis.



