
Math 2153, Final Exam,

Instructions: Show all
something, mere
conclusion clear ly.
specif ical ly asked to rou

L Find the mass of

Ztj + sin(t) ft,, p

/"= $;oai

.  Justi fy answers as completely as possible. l f  you are asked to prove
ion is not enough. You must explain your reasoning. Be sure to state your
ete work or justi f ication wil l  not receive ful l  credit.  Use exact answers unless

wire descr ibed by the path and given density funct ion i ( t )  = 3 cos(t)  0 +

,y ,z)  = kz,0 1t  < nby ca lcu lat ing ! "  p(* ,y ,2)ds.  (12 points)
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speed, acceleration and jerk of a part icle traveling along the path

+ (1- cosr) j ,(n,2). l f  a specif ic point is given, evaluate each derivative at

2. Find the veloci ty
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3. Find the accele velocity and position functiQn for a particle with d(t) = ett - 8ft.,i(0) =

2t+3j+f t ,F(O= 0. (12 points)
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4. Use the method Lagrange mult ipl iers to maximlze the functi,on f (x,y,z,w) = 3x2 + y2 +
2zz -  5w2 su t to the constraint to x * 6y * $z * 2w = 4. (12 points)
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5. Find the ave value of the function f =;l  [^ f  {*,y)dAfor f (x,y) = stnz(x) overthe
region bounded Y = x2, !  =  4.  (15 Points)
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7. Find a pa equation for the curve created from the intersection of surfaces
z = x 2  + y ' , x +
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8. Find a parametri

el

F( t r1  v )  =  t

9. Find the l imits,
You may need

they exist, or prove thatthey doinot. You wil l  need to check mult iple paths.
ordinatps. (10 points each)

j"; 4 = !r,,* Lla =L;*
l.Xo,, X'dF' )r.so t)0.t$x+o h ge

+ o
a .

lim ;
(x,y)+(0,0)  ;gJ

Y +
. Lv

K+o x, tid -

?"-iA g=k-{

l( 4o
= l";

Kao

t'l -- I\

t/
-/Urr*

lim
(x,y)-+(0,0) ly +2y'

z . _ L ,
IrK
3+zV7

LtC

"1"* 
q4'P4j,4 G I'z-w'" (o)

: - o



10. For the func s(x,y) = x2 + Axy * y2 - 4x * t6y * 3, draw the gradient f ield below by
indicat ing any where the part ial derivatives are zero, and at least one vector of the f ield in
each region of
saddle points.  (

graph. Use that to determine i f  any cr i t ical  points are maxima, minima or
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12. Use the second rtials test to find the extrema Of the function f (x,y) = 2x4 - 6x2y + y2.
Classify al l the tical points as a minimum, maxiinum or a saddle point. l f  this is not possible
with the second
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L3. Set up a double
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you.l (15 points
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14. Set up a double to f ind the volume of thersolid bounded by the graphs, in polar coordinates:

, =1o(*' * y') z =0,x' + y' >I,x'  + y' < 4 . ir ind the value of the integral. (15 points)
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L5. Change the

Y = t
of integration and find the value of the integral ft f i  x^lnSdydx.(12 points)
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f:c€o'{t \i ao:

,e+ (r*B) =

t7. For the function(t) = S sin 2ti  + 3 cos 2t j  + ktft , , f indthe equation of the tangent l ine at

16. Find a tr ip le I  to calcuf ate the volume of the solid inside the sphere x' + y' + z2 =16

, = r l* '  + y' .  Find the value of the integral. IHint: This wil l  be easiest to

I coordinates.l  (15 points)
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L8. Find the equa of the tangent plane to the eqUation ylnxz2 =2,P(e,2,1) at the specif ied
point. (10
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i f  i t  is, use the fundamental thqorem of l ine integrals to f ind the value of the
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20. Evaluate the l i
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