Practice Final - M601

Disclaimer: This practice test DOES NOT serve as an indication of the contents of the actual test. It only suggests a possible format. It is also longer than the actual test – a larger number of questions is included for practice.
Please print your name clearly!!!

Name: ____________________________________________________

Make sure to show all work, that is explain every step of your solution. When asked to prove a statement, make sure to provide reasoning behind each claim you are making in the process of proof. You can refer to theorems in the book or those that were covered in class. The use of calculators and any other electronic devices, as well as any supplementary materials is prohibited during the test. Good luck!

#1. Let S be a subspace of C[0, 1] spanned by 
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a(f(x),g(x)) = 
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a) Only one of these operations is an inner product on S. Which one? Explain.

b) For the operations out of a and b that is an inner product, find a corresponding orthonormal basis. Explain.

c) Let Q(x) be a matrix whose column vectors are elements of the orthonormal basis you found in part b, and let A = Q(0). Suppose that x is a vector in 
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such that ||x|| = 
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= 5. What is ||Ax|| equal to? Explain.

d) Let A be as in part c. Find
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. Explain.

#2. Let 
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 be the plane in 
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 that passes through the origin and contains the line l given by vector parameterization  
x(t) = (t+1)i – (t-1)j + tk.

a) Find an equation for
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. Explain.

b) Prove that 
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 is a two-dimensional subspace of 
[image: image11.wmf]3

R

and use Gram-Schmidt process to find an orthonormal basis for 
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with respect to the usual scalar product on
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. Explain.
c) Find the distance between the point P = (1, 1, 1) and the plane
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. Explain.
#3. Let F(x, y, z) = -i - yj + 3k be a vector field on
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. 
a) Find the flow line x(t) of F that passes through the point (0, 1, 0) when t = 0. Explain.

b) Find the moving frame for x(t) at t = 0. Explain.

c) Find the curvature and torsion of x(t) at t = 0. Explain.

#4. Let 
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 be a vector field on
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a) Compute
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. Explain.

b) Let D be a region in 
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 bounded by the lines x = y, x = π, y = 0. Compute the integral
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#5. Let D be the disk 
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a) Evaluate the integral
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b) Consider the variable substitution x = u/3, y = v/2 in
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. Is this a coordinate transformation from
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 onto
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? What is the image of D under it? Explain.

c) Consider the following variable substitution in 
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:

x = u + v + w, y = u – 2v – w, z = 2u – v
      Is this a coordinate transformation from
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 onto
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? Explain.
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