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Department of Mathematics — University of Tennessee
Math 251 Matrix Algebra I
Test 2 Practice

Name: SC)LA‘I’?OV\ s

Time allowed: 50 minutes

Instructions:
e Calculators are not allowed.
e All electronic devices must be put away.

e Answers with insufficient or incorrect working will not receive full credit.

o Simplify answers whenever possible.

Page | Points | Score
2 10
3 10
4 10
5 10
6 10
Total: | 50
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1. (10 pts) Decide whether each statement is TRUE or FALSE. No Justification is required.

a
e The determinant of the matrix is ad — be.
c d

Teuwe.

e The determinant of an upper triangular matrix is the sum of the entries on the main diagonal.

Fodse. [ T’A?s should be u\e, f,ro—(x_lkf,(' oo Hw, ol{‘aﬂml ev\l'ﬁes -_(

o If det A = 5 then det {24) = 10.

False, [‘Lp ﬁ S an nxn m*l-rfx, H\Av\ dzl—(kA»= kﬂdz"'A-l

e If A is an n X n matrix, then A (adjA) = (det A) I,.

True.

o If 7+ 7 =1+w, then ¥ = .
True.

° Ifﬁ-?’)’:O,theneitherﬁ:60r6=6.

=}

Fabe. [ 10 2-(10) ad 3:(0), Hon R3:0]

e If 7 and ¥ are vectors in R”, then || + 7| > ||@]| + ||

Falie. [T drimge ingualily sas  IZSTUEARN + o
e The vectors (1,2,3) and (—3,2, —1) are orthogonal.
Fale, | (L20-(-2,2,-)7 -144-3:-2 %0

e A vector equation for a line can be determined from any point on the line and any nonzero vector
parallel to the line.

True.
e If @ is any vector in R3, then @ x @ = 0.

True.
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2. (5 pts) Find the determinant of the matrix A.
1 3 3 1
0 3 2 1
A:
1 3 -1 0
2 -2 1 0
I T Il o t [o)
dlpg=10 3 2 U] . |o 3 2! expund along
1 %3 -1 o {3 - colowma G
L1 -2 t o0 2 -2 1 \o
,f/__—_-‘o"
- Q_o//r z _l ‘ ‘;
- ( T - = 4 7 -2
2 -2 | B
: (3—(+zﬂ+(—2-g) : -7
—
3. (5 pts) Use Cramer’s Rule to find the value of y given the linear system below.
z+3y—z=2
2r —4y+ z=0
2e4+y—8z=5
? -1 ( 3 -\
dbA= |2 ¢ t|=]|0 10 3= 60%5 =75
: g 6 -5 -6
‘ r - ol -
dob ,43: o 1| |0 -4 3|= 2-% =1
LY -8 0 \ -6
oot '45 Y N
5 . Aot A 75 25 .
o —
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4. (10 pts) Let @ = (2,-2,1), ¥ = (3,3,1), and @ = (0,4, —2). Compute each of the following, or explain
why it is not possible.

(a) -7 = (7-,—1, |)-(?,3,\) = -6 +\ = |

c——

m
w

= (e (O (O 2 @

Y
(c) projzv = "Muuz T T?(Z."‘, l) =( _ .
o —

(@ @+ @7 = nob Fossib(’; ,
TLL Q‘rs" "‘U'W\ he a Vw(ﬂf anﬂl ‘I’Ll. SECG"J '|'fJ'W‘ T a Sca(ar.
YOc—s cmw\o(' ab(O( a UQth)r ano( a S'ealar .

3 303
() T+ (TxT) = (z,—zlﬁ» (({;(()x(o,h,—l)) o 4 -1 [ o ¢
= (z,-2,0) * (—|o‘s,|z) 260 +RK-6V 46

~ (-10, 6,12)

= (-84 13).

——————
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5. (5 pts) Find the component of @ = (1,2,3,4) that is parallel to @ = (1,1,1,1) and the component of &
that is orthogonal to 4.

T}-’a‘f z (l‘z,zla).(tiilc‘ l): o ﬂ&""=ﬁ=2

o w-a —_— |O( '\_ (E s £ _s:)
Prya 4T W"G -T ottty ={2.2, 2, 2 /.
A

. s g g). (543
'(;’-Fmng:(“zfg'(‘3—(1‘ 2) 1' 1 11 -L, l, L)

- . £
Tl Commponant porall fo @ B (2'%'

Th  compoment wruuagml b = S ('{'{r%,f).

6. (5 pts) Conisder the plane in R® that is parallel to the vector ¥ = (1,1, 1) and contains both of the
points Zy = (2,6, —1) and #; = (—1,4,0).

(a) Find a vector equation for the plane.

Tla F(an& 1] Fu‘anf,( fo [)o“o\ (\.f’|> awd (?'6’-1)-(-|‘q’o)=(3lz'-.)‘

I =1 ~) -2
’; ;20 +{7.V+{‘z(7(,—"o>

y 4
= (2,6,-0) + £ (1,00 + l—z(’s’,z,n).
e

(b) Find parametric equations for the plane.

2 = Za—é.+’$[—1’ 3:6;—(:‘1'2%1' 2—=—l#€,—fz,

I———
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7. (5 pts) Find the volume of the parallelepiped in R? determined by the vectors @ = (1,0, 1), b=(1,1,-1),
and ¢ = (0, —1,1).

Uo(uw\n, = l a - (.{:"?)I

)
=1

Qo -
'
-
-

8. (5 pts) Let @ and ¥ be unit vectors in R®, and let @ = 4 + ¥. Show that the angle between % and W is

equal to the angle between ¥ and .

Hint: it is enough to show that the cosines of the angles are equal.

b © b He anle behvean X and T .
o = 28 RARN)  RR vV ] lla’HerT}-z: [+R-V
S RS 120 =0 20 =y
Lot # ke Hu ange bohweon V oand T
g 33 V-(263) 32499 @+ WF 43T
$ : : : : — —
N sl i 13U (3 B

’rLMS 609@ = o ¢, so g = ¢’ (t)ecaug LDH'\ © a-dA ¢

e ehecen ©O° and 18’0“’).



