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Here are two facts you may find useful:

For problem ONE:
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For problem TWO:
-1 5 18|11 0 0 O 1 00({0 -3/4 -2 -3/4
=2 5 101 0 8], - 010|0 R -1
T R Rl Sl O G T
—2 @ 101040 0.1 00O0f1 11/4 6 -1/4



Math 205A Exam II, page 1 March 7, 2008  FIRST NAME Guﬂnfz{ fdﬂ;-)

1. Suppose T : R? — R is a linear transformation and it’s given that
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1A. Express x; = lﬂjl as a linear combination of [ ‘J [5] and |: ] or explain why you can't.
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1B. Find T'(x;) or explain why you can’t, based on what },r:n know abput T.
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1C. Express x; = {5 jl as a linear combination of . [5 and l}t] or explain why you can’t.
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1D. Find T'(x3) or explain why you can’t, based on what you know about T
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2. Suppose T': R* — R! is a linear transformation with standard matrix 4 = _f g _13
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2A.Find T -3 = H -3 = -
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2B. Is T onte R*? Explain your answer. * :
A/O; Since. .Sabr::j A% = E i mt W fﬂzéé S flz KREF
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2C. Are there any conditions that a vector b must satisfy in order to be in the image of T7 If so, what
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2D. Give an example of a vector which is not in the image of T', or explain why this cannot be done.
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2E. Is T one-to-one? Explain your answer.
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2F. Give three different vectors vy, vy, v;, each satisfying T'(x x) = 0, or explain why this cannot be
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3. Suppose an economy is modeled with four sectors 4, B, C, and D. Suppose that the output of D
is evenly divided (consumed) by all four sectors, while A and B each buy 75% of each other’s output yet

keep none of their own (respectively). Suppose the remainder of A’s output is purchased by C. Suppose
that none of C’s output is sold to B and vice versa, while A4 and D each use 40% of C’s ouput.

3A. Find the exchange table for this economy. You may assume all columns sum to one.
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3B. Find the complete set { P4, Py, Po, Pp} of equilibrium solutions for this economy. Write down any
system of equations and augmented matrices you use in solving this problem.
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3C. Suppose Pp is 100 dollars. Rank all four ethhrmm prices from least to g;reatpst
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4 a 0
4, Let M=|0 3 b |.

g 01

4A. In terms of a and b, find the inverse of M using the “[A|I] ~ [I|A™']" algorithm discussed in class
and show all your steps.
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4B. Find the determinants of cax;h(of )the following matrices and write your answers in the hoxes. = "v"‘"“-"
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5. Consider the vector space F of functions f : R — R which are continuous everywhere, as discussed
in class. Let H consist of all members of F which are differentiable at £ = 1 and furthermore, the line
tangent to the graph of any member of H is horizontal at z = 1.

5A. What does this last condition say that #'(1) equals, for any member u = h(z) which belongs to H?

5B. Which, if any, of the following functions belong to H? Explain!
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b) p(z) =22 — 4z + 8
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5C. PROVE that H is a subspace of F.
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6. Let P3 be the vector space of polynomials of degree three-or-less, and let H be all members of P,
which have a slope of 1 when x = 1.

6A. Find three members of I, one of degree one, one of degree two, and one of degree three.
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6B. Show that H is not closed under vector addition. (4 é’? he 4 "’*‘:’)
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