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Assignment 2

1. (3 marks) Consider the following system of linear equations.

61 — 3x2 +2x4 =17
T2 + 2x3 + 54 = 15
3r3 — x4=-5

3x4 =06

(a) Construct the augmented matrix for this system. Is it in row echelon form (REF)? Is it
in reduced row echelon form (RREF)?

(b) Solve the system by using back substitution.

= o) = N
2N P2 s\ REF but not RREF
0 (0) 3 -\ -5 .
o O O 3| 6
:a = 5"
. §;3-2.=—'5 =2 3X3=’3 = 12

/)£2+;(vl)+5(z\=\5 =2 =1
(x, -3() +2(2)=7] = bx =24 = %124
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2. (3 marks) Solve the system of equations using the Gauss-Jordan method.

z—2y+ z=0
2r -2y —62=28
-4z + 5y + 9z = -9

| -2 1| o T -2 ‘g \ ;’_X
2 - - —> - 0 - -
2 -t 8 Ry 2R o -3 1z |-4

-4 5 4 |-9 R3+ 4R
q
o -1 8 R47R3 [ 1 o o 21 |
— 5 {l || 4 | > Rarurs| @) o U | RREF
R,+}R, o0 1173

3. (2 marks) For what value(s) of k (if any) is the system of linear equations having the following
augmented matrix inconsistent? ‘
1 k|2
[k 4|4

[\ K \ 7-_X -
T Ra-kR L 0 u-k2 | 42k ¥

Need Y-k*=0 (i.e. K=£2) and y-2k #£o (ie. I(#‘Z).

" k:—l.
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4. (5 marks) Consider the two planes z+3y—22=2 and 3z —5y+8z=-8.
(a) Find parametric equations for the line of intersection of these two planes.
(b) Determine whether the line found in part (a) and the line described by

r=64+3t, y=-9-—-4 2z=5+1

intersect, and if they do, find their point of intersection.

3 2|2 l ]
) [3 -5 8§ |-8 ~E Rz’gR\( g = —'L(

| 3 -2 zl R',~3R;[\ o | l~l}
—
'fqﬂt[O"ll\ - o | -t |

A= -1-t
2=f, X=-l-t, Y= 1+t {th +¢

=1

\>) Colve "\-,t: (+ 3t —‘t‘—g-t‘,: .|
\-\—f.=—‘\-'~ﬂ:,_ -3 -h +Y4t, = -0

{.:_54’{'1 _é‘__.tb:g

-1 -3
I
) -\

‘-, - R.l \ R|'32;
9| = Rure, =3
5 R3+R, "1 "’ R;*'fh

g i 5 el el

—
x=_|_2=,3 X = 6*3(’3): -3
Y= 14223 §==TlRgs 3
2:2 Z:=5+(-3)=2

“ Lines jatersect ot e rOF""' ("3,3,7—)-
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5. (3 marks) Consider the vectors

(=2 3G, B L)

1 2
2 3 _
3,V=4,w_
4 5

(a) Determine whether u, v, and w are linearly independent or linearly dependent. If they
are linearly dependent, find a dependent relationship among the vectors.

(b) Determine whether or not v is in span(u, w).

o)

b)

—s —3 . 3 -
SD'V& CCurCaV+(zw=0

< W

A

3
Y
5

3 O ‘ 2 3 O
t {0 | = Re-28y o -} -2|©
510 R3-38 0 -2-4|°
&t 1O Ry-4R L O -3-b)p

C3='t, Cz= ’2'{:, Cl-'-' ’t

Cince Jhece are novivivial  Solufpas

(ea C.|=l, Cr=-—2, C3‘=‘ w\ﬂ'—f\"k‘:l) "’Len

Vechors oce L. D.

[

S ,—\__\___‘s
W-2v+w =0

—

—
-2V4gw =

/N linear Co;«\(on‘no«.“'fm o(;

) —s
—_ —
o = V‘.‘-zu.‘f‘

I ?Arkcu\k(‘

—
T o

-_—

W end

4
\/es,' 7 is Jan S?an(—\i/-\j) S‘]V)(_é }.‘— s
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6. (5 marks) A supermarket sells three different bags of assorted fruit, each containing a mixture
of bananas, apples and oranges: Awesome Fruits™, Bodacious Fruits™ and Comfort Fruits™.
The number of each fruit in each bag is summarized in the following table.

| Awesome Fruits (AF) | Bodacious Fruits (BF) | Comfort Fruits (CF)

bananas 2 6 2
apples 3 10 4
oranges 2 5 1

Can a customer buy bags of fruit from the supermarket so as to get exactly 16 bananas,
25 apples and 15 oranges? If so, how many bags of each of the three varieties must he or she
buy? If there is more than one possibility, then find all the solutions. It it’s not possible, then
explain why. To support your answer, set up and solve a system of linear equations.

le¥ X, X», X3 be the numbec of l"”‘j‘ of AF, BF, CF respectively,

.WL waat 22X+ ¥ ¥ 2X3 T 16 (bononac)
33X, Floxz +H¥3=25 (&rrles)‘
2¥X ¥ 5%z + X3= 15 /wangcs)

. 0O -2
2 ¢ 2|1k 1R b . VB, m-s&“ =
—i ‘50 T 7{2 R"%g' o=t -t Rs¥Ra L O © ©

Rz -

R %5 G+2t, Xa-= I- 1 and ')(3:—(;

, But we he?_d‘ AX,z0,¥220,%320 @and l'f\“'estr Values
Xi= Grzt 20 = 1273 | Aa= (-t 202 ££1, #3-120
‘v‘: (o) l}‘t-e( and Siace '6 must be an Tn'}{jer

(So Hhat Xi, X2, X3 Values m—a\ , 'Hngn f::o o~ t=1

“Two Soluhows ! \g i=o0, i’[‘] ond if {—’l/)(—‘[?].

(]

. Tre Cushomer must e B bags of AF and L bag of BF
- o¥ 1 \D-“XS of AF ond 1 Lau\ ot LF
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7. (4 marks) Consider the unbalanced chemical equation for the following redox reaction involving
the nine elements Cu, S, C, N, K, I, O, H, and Cl:

CuSCN + KIO3 + HCl — CuSO4 + KCI + HCN + IC1 + H,0
To balance the equation one must find positive integers z1,z2,...,zg so that
21CuSCN + z5KIO3 + £3HCl — z24CuSO4 + z5KCl + zgHCN + 27ICl1 + 2gH>O

has the same number of each atom on both sides.
(a) Set up a homogeneous system of linear equations for the variables z1, s, ..., zs.

(b) Construct the augmented matrix associated with the system of equations in part (a).

o Cui =Ky K1~ Ky =0
G: 0= Ky K= Ky =0
C: X=X X - Xe=0
N *i= X = %- Xe=0
K: Xz X% ¥am %520
Lt Xa= X /’(1_11-"'0
O:  3%:= Uxy+Xs 2 Xy~ Ka :_oo
' Az < X, + QX 763—’4(5 —;Mfs_—o
o - %y = Ko + ¥ ¥2— Kg =% =
y [re oo ? .
| 0 © -] © o O O
|l 9 0 0 0 -1 0 0 |9
Il 0 90 0 -1 0 0 |0
o Ll 0 9 -1l o 0 O |9
o V.00 o ¢ -1 O |©
03 0-Yy 0 0 o -1 |0
0 0 \ o 0 -t o -21|0
LO o I 0 - o -1 0 o__‘

Continued on next page. . .
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(c) Find the RREF of the augmented matrix in part (b) by using the rref command in Octave
or MATLAB.

(d) Use the RREF from part (c) to solve the system of equations and then balance the chemical
~ equation.

F is
o © o 0
\ 0 -7/5 o
o1 9 ° 0 ¢ 0
o1 00 0 0~
V) Y 0
0 0 © \ O 0 0 5
0000 \ 0 o O
0090 0 o\ o - |°
0o 00 © o y - |0
09 0 0 9 0 o o0 |O

§) Lk vg=t (free Jaciable).
en = EE, o= B Xsm FE, s 31
- 5-‘:’ Ko = 35_'&4 «1’25'&/ Xg =1
Let 4:=5 fo §v;\u[/&S+ Fosi‘h’«l& in'l-eﬁer Va/ues,

_—We.n =t X =1, K= 14, Xy = 4
¥s=T Mozt %721, %= 5

4 CuSCN+ 7KTO; + 14 Hel > 4.0, + Tkl +4HCN 471t 4 5H,0




