MAT 201, Final Exam, Fall 2016 Name KE.Y

Instructions: Show all work. Answers without work required to obtain the solution will not receive full
credit. Some questions may contain multiple parts: be sure to answer all of them. Give exact answers
unless specifically asked to estimate.

1. Find the average value of f(p, 6, ) = 5p cos ¢ over the sphere x2 + y? + z% = 9.(8 points)
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2. Find the position vector of a particle with d@(t) = 2ti + 6t%f 4 1263k, $(0) = k,7(0) = . (8 points)
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3. Use Lagrange multipliers to find the extrema of the function f(x,y,2) = 2x + 2y + z subject to
the constraint x7 + y + z2 = 16. (9 points) a = A'-»q-\l?--t.i,"'a Ib
T}
(%, 95, %)

Vf""‘QZr 2, 1>

2 C2x, 2 Vo= Ky = x=y ¥, =,
& . i W=z % X=22 =y (9’3 *?’%I“/:))
LA y K i (C To 95,43
2.2 2A% AF Iy . t '
2 =27y 2 MK KX+ (2R =6 (<93, 73, Y3)
=Zh% T2 2 = (-3, T»,73)

%ﬁ“ﬂb X} 13, %, 73)

=*3 =2
g XT3 VN g )
! =14,



4. Find the center of mass of the lamina bounded by y = x2, x = y* with density p(x, W=l
Set up the three integrals needed. [You do not need to evaluate it. ] (8 points)
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5. A probability densny function f(x,y) = cx3y forx > O,y = 0,y <2 —x. Find ¢, and then use
it to calculate P(X <1,Y £1). (10 points)
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6. Set up the four|integrals needed to find the center of mass of the volume bounded by the cone

P =- and below the sphere p = 4 cos ¢, with density p(p,6,¢) = ph. [You do not need to
evaluate them.] (10 points)
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7. Find the mass of the wire with density p(x, ¥) = x2 over the curve P(t) = 2sint i+t —
2costk,[0,7]. (8 points)
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8. Find the work done through the field F(x, ¥,z) = (x + Vi + (v — 2)] + 2%k over the path
R(£) = £20+ ¢3] + t2£, [0,1]. (8 points)
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9. Evaluate the mtegralf e 2 dx. [Hint: Use polar coordinates.] (7 points)
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10. Find the equation of the tangent plane to the surface (u,v) = usin2vi+u?f + ucos 2v k at
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11. Find the curvature of the function #(t) = tInt i+ tj + e"tk. Evaluateitatt = 1. What is the
radius of curvature at the same point? (8 points)

O (Yt « 15+ (DT

re) = (Kt to) + ¢kl

Tk (e | 1 '3k A
Wttt 1 ¢t | = (e o)t~ (e tlutre )] - ,J-CL k
€
Y | 4

“(”“”:\Ef""ar(e*&(ntre‘*)‘*ﬁ:l%" T2V eNr 1), T Jze

lieee - U (it +)* (-4 = ATttt = Jzeet
i Wy
K = ”@%\ gL (2
()™ | V2e* |

12. Sketch the regic‘[m boundedbyy =2x — 1,y =2x+1,y=1-— X,y =3 —x. Set up a change
of variables for the region. Solve for x and vy in terms of u and v, and sketch the region after the

transformation.{ (8 points) y__ 2%=-| U= y-2x L"‘l ‘—.{
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13. Consider the function f(x,y) = %y?— xy + 4y — %xz + 6x — 11. Find f’)f. Sketch the graph
of the gradient field by graphing the curves f, = 0 and fy = 0. Find any critical points and use

the direction ﬁ$|d to determine if each critical point is a maximum, a minimum or a saddle point
(or cannot be determined). Verify your results with the second partials test. (14 points)
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14. Set up an integrﬁi to find the surface area of the function 7#(u, v) = u? cosv i + u? sin v+ vk

for0 <u < 1,0 <v < m. [You do not need to evaluate it.] (8 points)
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15. Use the Dlvergence Theorem to calculate the flux through the field F(x y,z) = x* — x32%] +

4xy?zk for S: the surface bounded by the cylinder x2 + y? = 1 and the planes z = x + 2 and
z =10. [You do\not need to evaluate it.] (8 points)
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16. Find the a) velocity, b) acceleration and c) speed of a particle defined by the position vector
7(t) = tant +Hsectj + In(1 + 5t)k. (8 points)
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17. Verify that u(x,ly) = sinx coshy + cos x sinh y satisfies the equation u,, + Uy, = 0. (5 points)
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18. Set up a double or triple integral to find the volume bounded by z = 2x? 4+ y2,z = 8 — x? —
2y? inside the gylinder x? +y? = 1. [You do not need to evaluate the integral, but it should be
as easy to evaluate as possible.] (8 points)
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19. Evaluate foﬁ m foxzx2 siny dydzdx. (8 points)
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20. Find the potential function, if it exists, for the vector field F (x,y) = 6y3/2{ + 9x,[yj. If it does
not exist, expialn why not. (5 points)
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21. Find the volumT of the parallelepiped determined by the vectors (4,1,2), (3,3, —1), (5,8,1). (5 points)
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24. Match each fun

ction to its set of level curves. (3 points each)
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25. Find the limit. (7 points each)
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26. Match the graph to its equation. (3 point each)
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27. Describe the dlfference between a sink, a source and an incompressible fluid in the context of
the Dlvergence’ heorem. (6 points)
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