
Math 2L53, Practice Final Exam, Fall2Ot2 ,rr" KEY
Instructions: Show all  work. Answer al l  parts of each question. Use e4act values unless specif ical ly
asked to round or do the problem numerical ly. Some problems wil l  asfi  you to complete the question in
its entirety and some to merely "set up". Read the instructions on the problem very carefully.

L For the scalar function f (x,y,z) = 3xy3 + z2 + xtanh(z) and the vector f ield d(r, ! ,2) =
ln(xy)t + zj - 4yx3E, calculate the following:
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2' Determine if the vector f ield F (x,y,4 = (- # 
- t)t +;j + (22 - Dfr is conservative. tf so,

find the potentialfunction. (10 points)
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3. Using the line integral [, p(x,y, z)d"s calculate the mass of the wire for p(x,y, ) -lxfland
a longthe  pa th  C:  F( t1  =  4cos( r )7+as in ( t )  i+Z t i , k>  0 ,q  <  r  <  4n . (ZOpo in ts )
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4' sketch the path of the helix in Problem #3, by plott ing the len$th of the wire measured in the
l i ne in teg ra l (2 tu rnso f thehe l i x ) .  Youshou ldp lo ta t l eas tgpp in t s .  youw i l lwan t tosca leyou r
z-axis differently than your x- and y-axes. (10 points)
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s. Calculate the vatue of the tine integrat I, F . d"F for F(*,y,2) r f;# t)t+ 6* *>j atong the
path C: circle (x - L)' + (y + 3)2 = 9 clockwise from (4,-3) tp (-2,-3). tnint: is the field
conservative?l (20 points)
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6. calculate the value of the rine integral I, z arctanE) o. + tn(rc2 + y2)d.y on the path
C: boundary of the region lying between x2 * y, = I and. x2 + y2 = 9. (2O points)
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7. Consider the surface described parametrically by i(u,u) = ucos(u) i + +vj * u sin(u) i,O <
u 3 tt ,0 < u < 2n. Find the fol lowing:
a. f f  to the surface, and evatuate i t  at the point (1, 

", |).  
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The equation of the tangent l ine at the given point, and the equation of the normal l ine at
the same point. (5 points)

-2 lz(x- I ) -  E\-rr )  +) , {z(z- ' /D=o 
W

--=t z\

rk> = Qs[v-L*Y-)t + (-gr -trr)J + (r[zt * Yr) lc

o , r * : t 7 . ) = #
c. Find the area of the surface with the given l imits in u and v. (10 points)
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8. Evaluate the flux integral [[, tr . ffd.S, for the field F(x, y, z) + 3yi - azj - xi and for the
sur face  S:Zx . *3y I4z= 'J .Z , in the f i rs toc tan t .  (20po in ts )  
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9. Recalculate the f lux integral in problem #8 using the Divergenpe Theorem. (12 points)
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10. Use Stokes'Theorem to calculate the l ine integral I ,  F . d. i  for the f ield F(*,y,2) = Zyi +
+3zj + xk alongthe path c:tri.angle withverticls (0,0,0), (0f,.2), (l,r,L). (20 points)
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L1. Find an equation for the curvature of the cycloid i(t) - cos3qi + 2sin3tj. (8 points)
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13. Find the part ial derivative f"*yrfor the function f (x,y,z) = x3ln(yr). (12 points)
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14'  F ind the normalvector to the graphz -  * ty '  *  l  a t the point  ( r ,2 ,s t . ls th isvectoror iented to
the outward surface or the inward surface? Then give the eqrJation of the tangent plane. (15
points)
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L5. Find arupritical points for the graph f (x,y) = IZ - 4x - 2y - x, * y?. Characterize the critical
po in t sEsare la t i vemax imum, re la t i vemin imum,asadd lepo in t ,o rcanno tbede te rm ined .  (12
points)
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16. lntegrate. (7 points each)
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17. Find the volume of the region bounded by the cone z = ^W,and the sphere. \

x2 +y2 *  z2 = 25.  (15 points)
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