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Problen-^ l C)onsidcr thr: svstcrn of cquatiotts:

.xt - .Iz -'- .I3 : (J'

2r1 l.r2 f r"3 : ().

'r1 - 2t2l- .s.r" : 0.

3a:r *.s.r2 * 1.r'" : 0.

where t1, fr2, and r;3 are unkno$rns airci r attd ,s t-tuitrl:ct's.

(15 points) Find all valnes of s ancl I such that this sl,-stcln has a nontrivial soiution.
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Problem 2 Let 7 : lR." -+ IR.- be a linear transformation.

a (10 points) Prove that T is one-to-one if and only if lrful(T) is trivial, i.e., Nu1(7) : {0}
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(10 points) Show that the range (image) of 7 is a subspace of IR.-.
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Problern 3 Consider the row operation that replaces the second. row of every 3 x n matrix
by the sum of this row and twice the first row.

a (10 points) For n : 1 this defines a function E : R3 -+ IR.3. Give the formula for['' I
E(l ,, l;, urra show that E is a linear transformation.
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b (5 points) Determine the standard matrix for E.
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c (5 points) Fincl the inverse of E. i.e., give the lbrrnula a, ,-,, I
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Problem 4 Consider the matrix

a (10 points) Use elementary row operations to find all values of o for which A is invertible.
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: fo (10 points) Use elementary row operations to determine A-1 for a: O.
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deflned by
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Problem 5 Consider the linear transformation 7 : IR.a -+ lR.3
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a (5 points) Find a basis for Nul(7).
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c (10 points) Let S : IR.3 -+ IR.a be the linear transformation defined by S(x) :: ATx, where

Ar is the transpose of A. Find a basis for the range (image) of S.
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d (5 points) Determine whether S is one-to-one, and explain why.
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