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Show all your work!

Linear Algebra— Exam 3 Name:
MAT 335, Spring 2012 — D. Ivansic

1. (10pts) Explain which of the following are a basis for the listed space, No computation
is needed.

a) vi = (1,-2,1), va = (0,1,7), va = (0,0,1) for R?

b) vi = (=2,1.5,0), va=(0,3,3.3), va = (—2.1,0,-3) for R!
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2. (12pts) Use matrix multiplication to find the matrix of the linear transformation
T:R* — R? that is the composition of a rotation by 90° around the @ axis, followed by

a projection to the rz-plane.
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3. (12pts) Let A be a 4 x 6 matrix. Answer the following and justify your answers.
a) What is the biggest rank(A4) could be?

b) What is the smallest nullity(A) could be?

) Give an example of a 4 x 6 matrix whose nullity is 3.
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4. (14pts) Find the standard matrix of the linear transformation given by the equations
below and determine whether it is a) one-to-one, or b} onto. -
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5. (22pts) A matrix A is given below.
a) Find any basis for row(A4).

b) Find any basis for null(A).
c) Find a basis for col(A) that consists of some of the columns of the matrix. Then express

the remaining columns as linear combinations of the basis vectors. 4 3
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(12pts) Let W be the subspace of R? spanned by vectors (3,1,7,8) and |[1 —2.0,4).
Fmd a basis for -,
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7. (18pts) Are the following statements true or false? Justify your answer by giving a
logical argument or a counterexample.
a) If the rank of a 4 x 3 malrix is 3, its columns are lincarly mdepﬂudem

b) If the rank of the augmented matrix [A|b] is the same as the rank of the matrix A, then

the system Ax = b has infinitely many solutions.
¢) For a linear transformation T4 given by a symmetric matrix A (recall this means AT = 4)
ker Ty = (range T4)—.
] Pt )
a) AT & | A= 2] Hnwbi.%'—' g"?iﬂ’ ALy A)E'O £ ﬂ. ha f
' |m-, “_ Jraalc [T T 2,
r'!"—-'m‘}

| % \ ¢ el 3 7 : \

{I‘\f '-l“nu?é.j Ic/g.»[féﬁ{’,\ i A (o l;,. 6{(_ (F:.-CL-L-F--'.;G. c:':-,_f il g
o e ey el
A o, '-Iu'_d"’_lrﬁ_.uﬂuxfrq,?):? ;

LA, il

L=t =0, 1€ e Ghlasy & 9
Bl e, e PO AL i s i
22 f‘fvﬁc{ 1 I(L iy o r . i

5 y while ek .|f'-{'"j.LLJ - ..,; :
A {551 L
st R

Cj (;r_m.a_L’, Tﬁfﬂ_ E “"L““LEA (W”A) -}:
Ko ;,.I‘:,I"_

- 1) i N L
|Cc/€ﬁj = 6"5*;}’/5‘)

I'




-3 -} -
a 7o 2 A
Bonus. (10pts) Vectors Arrow, Bearing, Course and Direction walk into a J-dimensional bar.
“] am glad T am not a zero vector. A cousin of mine is — he leads an aimless life,” says Arrow.
“If it weren't for me. you girls could not span this bar.” says Bearing.
“Well, overBearing, had you not mentioned it, [ wouldn’t have said anything, but the rest of you

cannot span this bar without me, either,” says Course.
“] can't say the same for myself, I am afraid, although I am not a zero vector, Since you don’t

really need me, maybe I'll go home after one drink,” says Direction,
All of the vectors spoke the truth. What configuration are they in? Justify vour answer. Give an

example for such a configuration in coordinates.
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