Final Exam Calculusl 804-231-001 Fall 2003 /200
Name

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

9 f@)= ['(@) =

b f()= e f(@) =
9 fla) = In(8a%e ) f(2) =
) fla)=tari(e) f(z) =
9 @)= /55T f(@) =

f) f(z) = cosH(1 — =?) flx) =
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9 f(w):fx cos(26)

o VA+ 62 df

2. Evaluate the following integrals. (40 points)

tan(z)
3 J cos?z 40
1 5
b) fmdz f0r|Z|<§
z
C) fmdz fOf‘Z|<§

1
d) / 55-9, 4%
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f)

9)

h)
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301
fo 95+9.2 4%

In2 6‘7"
j;) 9+4-e® dz

8 .6 4 0.2
f9x 6 ;493 2x de

2 e-sin(g)do

5 sin(z)cos(x)
o Tsw ¢

) a 1
Mo Jo TR de
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3. Evaluate the following. (28 points).

3 lim 1—002(23:) _
z—0 z
B _
b  lim &1 _
r—0 7
. In(1+z%)
C lim =
) r—0 r
d) lim 27 =
x— 0"
, ngﬁe’f2 dt
€) lim =
x—0 z

f) _lim_ tanh(4z) =

. Verr+4z+10 .
9 LM 1000z =
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4. (20 points)
a) Find the slope of the curve defined by 2% — 3? + 2y + 1 = 0 atthepoint (—2,1).

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

, d?
c¢) Find d_x?é a(—2,1).

5. (20 points)
The displacement s from the origin of a particle is given by the following function of time¢ :
(A negative displacement means a position to the left, a positive displacement is a position to the right.)

s(t)=5+12t —3t> ;for 0<t <3

a) Determine the velocity, v , asafunction of time. v =

b) Determine the acceleration, a , as afunction of time. a =

€) What isthe net displacement, As ,from ¢t =0 to t =37 As =

d) When isthe particle moving to the left ?

€) 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)
d .
a L — _ f(a) with £(0) =4

7.(20 points)
Given y = f(x) = xze™™

2

a) Compute f'(x) =

b) Compute " (x) =

c) Locate theroots of f(x) .

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

e) Find the location of all the inflection points of f(x) .

f) Sketch f () on the next page.
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0.1

0.1

8. (20 points)
a) Calculate the area of theregioninthe = — y planebounded by thecurves z =2 , y = 2% , and y =0 .

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

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



