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1. (15pts) Find a basis for W = {pe P3(R) | p(2) =p(5) = 0}.
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2. (10pts) Show that if {v1, vy, ..., v,,} is a linearly independent set in ¥, then dim(V) = n.
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3. (12+13pts) In the parts below, T : R? — R? is defined by T(z,y) = (az + by, cz + dy),
where a,b, ¢, d are fixed real numbers.

(A) Show that T is a linear transformation.
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(B ) Show that T is an isomorphism if and only if ad # bc.
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4. (5+10pts) The parts below use the linear transformation T : R® — Fun({s t}) with
= x¢ and T(0,1,0) = x, + X:.

(A) What are the dimensions of im(T) and ker(T)? (Justify your answer.)

Hint: this can be answered without any serious computation.
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5. (10+5pts) In the parts below ‘T is a linear transformation T': V — V and T?=ToT.
(A) Show that ker(T) = {0} if and only if ker(T?) = {0}.
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(B) Is it always true that ker(T) = ker(T?)? (Give proof or counter-example.)
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6.(16+9pts) Let T : R* — R* be the linear transformation given by

T(z,y,z,w) = (’LU)Z)an)-
(A) Find the matrices [T] and [T o T] (with respect to the standard basis for R*).
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T] idempotent? Nilpotent? Singular? Explain your answer
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(B) Is the matrix

question.

e [T-S I's g’- f&#cywr),,«/—eu-},. becawse [T'z‘g = [T—&?:—?é [T:(.

. II’L 'S ﬂ:l?o+&t~“" L(_c,a.u.sc T—()(,:)‘?’UD: (u‘ 2‘.))‘0\ b
T
2
T (xy,2,0) = (‘3)0,0, z) .DT_
T3
(X,u‘)‘z‘,w) :(i‘, 0, 0,0 ) T
o
T (x,t{,,?,u) = (0,0) ©,0)

ITT s Sl\l‘éulﬂs’: L¢cg_wsq, IT’! s ./\.'Irgicu;l

P
——

("“‘)f"‘”te""* mateice Cavune}  have -\nverse.>

BONUS
If V is not finite dimensional, then V* = 2 (V,R) is not isomorphic to V. Why not?
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