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Math 2153, Exam #3, Summer 2015 Name (\ 6 ]/

Instructions: Show all work. Justify answers as completely as possible. If you are asked to prove
something, mere computation is not enough. You must explain your reasoning. Be sure to state your
conclusion clearly. Incomplete work or justification will not receive full credit. Use exact answers unless
specifically asked to round.

1. Write an expression (an integral) for the length of the curve ;(t) =;+12}' +t3l_é;[0,2] on the given
interval. Evaluate|the integral numerically and round your answer to 4 decimal places. (7 points)
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2. For the function 7(t) = 3sin2t{+ 3cos2t ] + 4atk, find the following: (8 points each)
a. The unit tangent vector
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b. The unit normal vector
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c. Find the equation of the tangent line at t = 0. Write your answer in parametric form. R ‘-(Jb\(.
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3. Find the directional derivative of the function f(x,,z)=xy+yz+ xz;P(l,l,l);; =i+ }—I_é
in the specified direction, at the specified point. (8 points) '
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4. Use the function above to find the direction in whidh the directional derivative is a maximum. (5 points)
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5. Find the equation of the tangent plane to the equation ylnxz* =2, P(e,2,1) at the specified
point. (8 points)
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6. Find the equation of the tangent plane to the surface at the specified point.
r(u,v)=2cosui+vj+2sin ul;,P(2,4,0) (9 points)
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7. Find the total differential of the function g(x,y,z)= x’yz* +sin yz at the point g(1,2,0) and
use it to approximate the value of the function at g(1.1,1.8,0.3). (8 points)
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8. Find the curvature of the function #(t) = sint{ + sin 2t . Evaluate itatt = (10 points)
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9. Set up a double integral to find the surface area of the surface 7#(u, v) = 2ucosvi+

2usinvj + u?k,0 <u < 2,0 < v < 2w over the indicated region. You do not need to
integrate it. (8 points)
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10. Find the value of the line integral in the specified field over the specified curve
J.F dr,F(x,y,2)=yzi+xz] +xyl;,C :line from (0,0, 0) to (5,3,2) . Check that the field is

conservat|ve and if it is, use the fundamental theorem of line integrals to find the value of the
integral. (12 points)
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11. Evaluate the line integral j2xydx +(x+ y)dy aroynd the region bounded by the curves
C

y=xy= \/gc_ using Green'’s Theorem. (8 points)

aN _‘ M 1)( @.ﬂ T {-Lx

2 o N
! = %
\;ad’i
\ TG I-/

Eﬂ |-2x dy b= L%U—Zx)‘xcﬂxf | /\

o vx

{

So‘ UF = 2xdx padn = § xPpotcr s dx

3/ . ‘
BXTm 22yl Ly ”3-;(”\-

12. Use the Divergence Theorem to find the flux through the closed surface ﬁ(x, y,z) =
Qx — )i+ (z —2y)j + zk,S:plane 2x + 4y + 2z = 12,z = 0,x = 0,y = 0. (8 points)
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13. Use Stokes’ Theorem to find the value of the line integral fc F -+ d7 through the specified field
and over the given path F(x,y,2) = x2{ + z%f — xyzk,S:z = \/4 — x? — y%,z = 0. (8 points)
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14. Find both implicit partial derivatives of the function X’ —xvz+z = In[ ] (12 points)
¥

F(X \\Ir‘?;) = x‘j _'X\]i; +2't- h’lﬁ“tlku{

B L | S¥-yr - (%) -Sxtevyr el

; H C:& | )(\14-‘-!&5 )Z'\} +4 vz’
P o kB < ) ey |
21T H T e VY TRy



15. Find %‘fforw = xsin(y),x = e',y = w — t. (8 points)
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