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M20580 L.A. and D.E. Tutorial
Worksheet 3
Sections 1.5, 1.7-1.9

1. Determine if the system has a non-trival solution. If yes, describe all solutions in para-
metric form.

(@) z —2z9+23=0 (b) =z — 2z, =0
2z + 4z + 23 =0 2z, + 4z +23 =0 (¢) za+azo+23=0
3zy + 225+ 23 =0 3z, 4+ 225+ 23 =0
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2. Describe all solutions of Ax = |2/, where A = |2 4 L.
3 3 2 1
S | ) -2 0 ! [ a +t )
olva
T 4 12 - 6 & 1@
30| A 6 o © Y 4
¥y 's —‘—wu. ’;(»--')57‘; ) x,:\-‘,.'*.'ﬁs
4
ST -4
SQ Colutims Gy -% %y S I e B 60 '-‘i‘
0 | .'



Name:

I Date: 01/30/2020

T 0 0 ()

0 2 0 0 1 2 3
(a') 0 ¥ [} ' 1 ] “ (b) 3 1 ? t 10
p 9 5 7

_” _“ () r‘F- A

0

0

E
Y

o & & 6

©
0
0
L‘-

S O o -

Tluw; 's ou\~6 Twvuel goh—t«‘m) S o M Cune [,Cvuavb}
\\V\o(z\z‘zwiu\-t.

3 T o | 26 v 1O
1—5'(0 O ©° 0 ©O_

LB)SL b2 3 o -JoloJ
o LV

Sner Xy s o —Fm Vowable . ¢o ‘tbﬂ-\} VY (/\Ma.v‘«a :V.o)zzw“-t



Date: 01/30/2020

Neme: S
1 3 2 *

4. (a) Let A = [2 1 2}, u = |3| and define a transformation T : R® — R? by
4

T'(x) = Ax. Find T'(u), the image of u under the transformation T".
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(b) Let T': R® — R? be a linear transformation. If T'(u) = [2

|

] , u,v,w € R, Find T(x), where x = 2u + 3v + 4w,
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(c) Continuing from part (b), if we know u =
0

1}

A such that T'(z) = Az for any z in R®.
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5. Let T': R? —s R? be a linear transformation given by:

1| _ |®2 2 2 x| _ |2m; Z1 2
@ o=l rElex o o] Gl v en
Find the standard matrix for the linear transformation T, i.e., find a 2 x 2 matrix 4
such that Tz = Az.
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6. (a) Let T : R? — R? be the transformation that rotates each point in R? about the
origin through an angle 4, with counterclockwise rotation for a positive angle. We know
that T is linear. Find the standard matrix A for this transformation. (Hint: draw the

unit circle and think about what T does to the vectors [(1)] and [(1)} )
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(b) Now let 7'(x) = Ax be a rolation of § in connter-clock wise dlirection on the Euclidean
plane R?, where A is a 2 x 2 matrix. Then fhe matrix A is equal to
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(c) Let A = cf)s(w) —sin(y)) and T is a linear transformation: R? — R? Prove
sin(¢)  cos(¥)

that for any angle 1), the map T'(x) = Ax is one-to-one and onto.
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