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M511: Linear Algebra (Fall 2017) uﬁ lVJVIslllc\Il.'E'LAS 3’3 ATE

Instructor: Justin Ryan
Chapter 4 Exam

Read and follow all instructions. You may not use any notes or electronic devices.

Part I: True/False [4 points each]
Neatly write T on the line if the statement is always true, and F otherwise {2 points]. In the space
provided, give sufficient explanation of your answer (2 points].

| 1. fL:V—=V is alinear transformation and x € ker(L), then Liv+x) = L(v) forallve V.

LE+%) = L@+ LK) = L(7) ¢ 0 = (7).

-
L]

2. LetL:R” — R” be alinear transformation. If L(x;) = L(x;), then x, must be equal to
X2.

Only e LB ot 1= M.

F 3. Let L:R" — R be alinear transformation, and let A be the standard matrix repre-
sentation of L. Then range(L) = row(A).

ruar (LB = COl (ﬂ') .

—] 4. Let L:R" — R™ be a linear transformation, and let A be the standard matrix repre-
sentation of L. Then ker(L) = Null(A).

UR)=B = Weoneays+ i) =0 ? al@rUarr al(G)=5
3 (L)) (B)-5 5 w(8)5

F 5. The transformation of 82 that reflects each point in the plane over the line y = 2x-4
is a linear transformation.

L)+ T |




Part I: Written Problems (10 points each)]
Follow all instructions exactly, and show enough work.

6-7. Consider the ordered bases U = {(_i] , (_g)} and V = {(i) s [“i]} of k2.
6.

Consider the linear transformation defined by L{u;) = 2u; - u; and L(uy) = u; + 3u;
Find the matrix representing L with respect to the basis U.

7.  Find the matrix representing L with respect to the basis V.

B> STAS
e SiuoU = W'V,




8.

Let Ry : R? — R? be the linear transformation that reflects each vector over the line
¢: y = x. Find the matrix representing R, with respect to the standard basis.
h

LetU = {(i) ) (_}] } and suppose L{u;) = 2u; and L{uy) = —4u,. Find the matrix rep-
resenting L with respect to the standard basis,

1), ()




10-11. Suppose L:R* — R? is given by

10. Find a basis for ker(L).

X ==X
X3z - X2
So Xy ° FYLL

11. Is L onto? Explain.
n=3 mnl nﬂu (M= ‘ ; S rk (K=1,
M{:wt a[lm ( Ay, [Lﬂ =2, nno{ TAngl {L) = 'Rl



12-13. Consider the subspace S = span {e * cosx, e™*sinx} of C(R).

12. Find the matrix representing the derivative D: f — f’ on S.

- - -
D(£%cosx)= -€ tosx -€"sinx = [_l]

K e - - WX . !
D(cxﬂnx)= e §0¥X }nglq\o > [-l]

- 1)
5, D= (_\ -

13. Use the Fundamental Theorem of Calculus to compute
fBe'xcosx ~5¢ *sinxdx

as a matrix product.

= s i
A=0 2l ")

v

$o S 3¢ s x5 i;w{"’"

A

— "X =X -
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