9-9:50am Exam 2

Fall 2011 Math 0240

100 points total Your name: S&é{,{ WL[O//I S

No calculators. Show all your work (no work = no credit). Explain every step. Write neatly.

1. The goal of this problem is to find the volume of the region F under the

cone z = /22 + 32 and above the disk 22 + ¢% < 4.
a) [10 points] Define the region E in rectangular coordinates and sketch it.
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b) [10 points] Define the region E in cylindrical coordinates.
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c) [10 points| Using appropriate coordinates repfesent the volume as an integral
and evaluate it.
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2. Using Lagrange multipliers find the maximum and minimum values of the
function f(z,y) = 4zyz subject to the constraint 2z% + 3y? + 22 = 6.

a) [5 points] Write the Lagrange equations.

L/)/z = 4aX (1)
Xz = 6XY - (2)
Lyxy = 2xz (3

2x2+3Yy*%+2%=6  (4)
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b) [10 points] Find points where the function has possible extreme values.
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¢) [5 points] Find extreme values.
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3. [10 points] Evaluate the integral [ (2 + z2y) ds, where C is the upper half of
C

the circle z2 + y* = 4.
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4. [1‘0 points| Find the gradient vector field of f(x,v, z) = sin(22/2) cos(y?/z) |
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2 2 :
5. Consider the ellipse % + 2—2 = 1. It is known that the area enclosed by this

ellipse is abm.

a) [10 points| Set up a double integral in z and v variables to find the area
enclosed by this ellipse.
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b) [10 points] Now transform the above integral via the transformation z = au,
y = bv (that is, find the Jacobian, integral, and the new region of integration).
Sketch the new region in uv-plane.
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¢} [10 points| Evaluate the integral to find the area enclosed by the ellipse.
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bonus problem {7 pomts extra] Evaluate the integral [ f e"™¥dA by making

an appropriate change of variables, where R is the reglon given by inequality
| + [yl < 1.
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