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Q1 (20=5+15p.) Let T € L(BR?), T{z,4,2) = (2x+2,2—2,y+x) be a linear
trasnformation.

(@) First find the matrix M. . (') of T with respect to the standard basis e for R?.
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(b) Use the Change of Bases Theorem to find My (T} with respect to the basis f =
({1,0,1),(0,1,1),(1,0,0)) for R3.
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Q2 (15 p.) Let T‘: Pi(R) — R3 T(p(z)) = (p’ (0),p(-ﬂ1),j§2p (x) d:v) be a
linear trasnformation. Find its matrix relative to standard bases (1,z,z% 2% z*) and
e=1((1,0,0},(0,1,0},(0,0,1)), respectively.
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Q3 (15 p.) Let T € L(P3(R)), T(p{z)} = xp'(z). Show that T is a nilpotent
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transformation and find a basis f for P; (R) such that M, ; (T) = [ 3 } .
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Q4 (25=154-10 p.) Consider the plane W = {2z — y + 5z =0} in R>.

(a) Find the matrix M, . {P) of the orthogonal projection P € £ (R*) onto W with respect

to the standard basis e for R®. .
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(b) Find the matrix M, (P) of the projection P € £ (R®) onto W parallel to the vector
v =(1,0,1) (v ¢ W) with respect to the standard basis e for R*.
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Q5 (25 p.) Find the general solution Sol,;, (an affine subspace in R®) to the following

nonhomogeneous linear system

$1+.T2—$3+I52—I

:::1—51:2+$3+2m4—335=1

T+ 23— 3z — 225 = —1

To+ 223 — X4+ 25 =1

Express Sol,y, as a sum Sol, + xg of the general solution Sol, (a subspace in ]R5) to the
related homogeneous system and a special solution x5 to the nonhomogeneous one. Write

down the dimension of Sol},.
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