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MATH 251
MATLAB Assignment
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(a) Write the MATLAB code that creates the column vectors u and v.

o W= [-1; %5 3]
>> V= [-5-; &, ‘1]

£ - 1-1 -5
1. (6 marks) Consider the vectors u = [ 4j| and v = |: 8] :

(b) Write the MATLAB code that calculates the area of the triangle formed by u, v and u—v,
and perform the calculation.

hm’"M (C(‘oSS (U,V)B/Z—

i

>>

Answer:

(c) Write the MATLAB code that calculates the angle, in degrees, between u and v. Perform
the calculation and round your answer to the nearest degree.

>> OCOSA (d"* (UIV}/(Y\O(YT\((L\* Y\Ol"rr\(\/y))

Answer: / é ’

(d) Write the MATLAB code that calculates v — proj,(v). Perform the calculation and write
your answer using fractions.

V- do"’/U,V}/c!o'\’((&,U) *

>>
-33/13
2443
Answer: BA3
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2. (5 marks) Consider the unbalanced chemical equation for the following redox reaction involving
the nine elements Cu, S, C, N, K, I, O, H, and ClL:

CuSCN + KIO3 + HCl — CuSO4 + KCI + HCN + ICl + H,O
To ba.lance the equation one must find positive integers il, z2,...,xg so that
£1CuSCN + z9KIO03 + 23HCl — £4CuSO4 + z5KCl + 2gHCN + 27ICl + 23H,0

has the same number of each atom on both sides.

(a) Set up a homogeneous system of linear equations for the varlables z1,%2,..., g and con-
struct its associated 9 x 9 augmented matrix. :

Cu LGRS | Xi— Xy =0
S- Xi= Ku Xi= X4 =0
& x‘:)(‘ ) - ¥Xe =0
N'. X1z X¢ '—‘_> Xi-Xe =0
K‘ Xe: Xs ~Xs =0
e i Xz X7 - ¥y w0
3 Dz Uy +¥hg 2.~ YXy-Xg =0
H x3: Yot 2% Xz= X -2Xg = 0
al: Xs = Xs+ ¥q -Xs-% =0
B -1
] o 0 -+ O 00 O]
Ll 9 ot 0 9000
\ 0 0 00 -1 900
1\ 00 o0 -1 oo |0
o\ 0 0-t © 00 |0
o\00o0 9+-o]|0
030y 0 0 O0-|0
govo 0~ 9210
L_O o {00 -t O D—

Continued on next page. ..
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(b) Using MATLAB, find the RREF of the augménted matrix in part (a). Write the result
below using fractions, and then, by hand, use the RREF to solve the system of equations
. and balance the chemical equation.

RREF s

.
\oooooo-wﬂo
o | 0 ©0 90 %0
oo\OOOO;"’/SO
000 | 09 o -4|0
00 001 OO 7|y
0o 0 0o | o-Y|p
©0 0 0O 01 M0
©0 0 0 O 9 o 0|0
LOOOODO'OOO,

Lei’ X%':‘t (’Rw \IMl-ﬁuG\)- - "
mf\ X\-;%{‘ Ka = %f, X;’ Lgf, x‘(:.gt‘/
Xe=L1t, X = Bt, o= 3t, Xs=1
e the Smallest '\)DSH\VC_ nheger soluhon, (et 4=5

Toen Yz ¥, Xo=7, %32 0% Xu=H, X527, %=1, %7 =7, ¥g =5

Answer: H_ CuSCN +Z KIO3 —+—L'[HCI — i CuSO4 +1KCI+1HCN +ZICI+§ H,O
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3. (3 marks) Consider the matrix A and the vector b given by

1 5] (157
1 3 19
1 —6 4
A= 1 1 and b= 15!
1 -5 9
1 2 22

(a) Write the MATLAB code that creates A and b.
L A-Dvs;y 20 <4 a0 -5 2]
- L- Lis; M, ¥ I8 9 22

(b) Write the MATLAB code that calculates (AT A)~!ATb. Perform the calculation and write
your answer using fractions.

>> inv (A,*A)* A/*" b

A
Answer: 6\/; -

4. (2 marks) Write the MATLAB code to evaluate the following complex number, and then
perform the calculation, rounding the real and imaginary parts of your answer to two decimal
places. -

(0.12 + 0.984)10
(0.92 — 0.134)40

55, (0.|Z+O.°\8L\"|oo/(o_c\2—o.\‘3i, )" 4o
Lot -1.49;

Answer:
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5. (3 marks) Consider the matrix A é,nd the vectors x1, X2, X3 given by

(1 2 3 4 5]

6 7 8 9 10 _1 "(1) _i
A |11 12 13 14 15 and  xi= |-1]. x=| 1|.xs=]| 0
| 16 17 18 19 20 1| 1k il

21 22 23 24 25 5 3 1

26 27 28 29 30,

(a) Using MATLAB, find rank(A), and then by hand calculate nullity(A).

— #cols — vank(A)

Answer; rank(A)= Z nullity (A)= 3 = 5-2 = 2

(b) Using MATLAB, evaluate Ax;, Ax; and Axs.

0 \ °
0 ) o
9] \ o
o] | °
Answer: Ax; = “ , Axg = ! , AX3= 0

Which of the vectors x1, x2 and x3 (if any) are not in null(A)?

a—
Answer: K2

.. = ™
Briefly explain: X"*’Y\u\\(ﬂ\ __Siwnce A*'L £0

6. (2 marks) Write the MATLAB code that transforms the vector ; by applying the linear

transformation R to it a total of 36 times in succession, where the standard matrix for R is

cos10° —sin10°
R = [sin 10°  cos 10°} ’

and then perform the calculation.

o [osd o) -sindGo); sindfio) cosd ()30 w (4 51

L5
Answer: 5

Note - R atutes [Z} 10° tounterclockenise . Aﬁ\nﬁf\ﬁ R 3¢ +wes
will co¥ate the vedher 24 x10 = 360° Coundercloclrvise,
e. oae full Wrehee  Gund a2 Circle. It's not g‘*"("""‘ﬁ':‘f‘
A’V'er‘ecvoe,, et e Vesuld ts fhe Sanne Vectr— [:1
e TRTT - T |
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7. (4 marks) Consider the matrix A and the vector b given by

(a)

2 1 2 3 1 3] [ 3]
123132 -6
231321 7
A=1313 91 9 and b= g
132123 0
3 212 3 1] =i

Using MATLAB, find the determinant of A.

- Answer: —2\6

- Answer:

(b)

Is A invertible?

Yes
Briefly explain: A 'S i averh ble since :le-\‘(A\ 0.

After defining A and b in MATLAB, write the MATLAB code to solve the system Ax = b
for x, and then perform the calculation.

L Ab o inv (A) % b
r y "1
y
2
36
~ Answer: L:Z‘l

(c)

Using MATLAB, find the eigenvalues of A. List them in inc_reaSing order.

Answer: ’3,'21"\, \, 3,12

Using the MATLAB ¢ommand [P,D]=eig(4), find an eigenvector associated with the
largest eigenvalue of A and scale it by hand so that its components are integer values.

m\as-} 'Jf&am( e.l\"Yg oc D is (2,
W\‘u'l«\« i< '“/\g, \‘.rﬁes-'»- e’.sen\/&luC.
_WA‘O/ Volues in Yhe \aSJ' Co[uMn o'(:-

P are all Yhue same | o\oout

4,085 e-0\, oc 0.40 825

(achual Value s ‘{gﬁ T ding +hrough
Hro lost columnn of P loy Hhis Velue

i o scale Yhe Q\Sm\l@c{-\y qives an
etsgndec'f'bf LWnose chpner\*fs are all 4.

- o em = =

Answer:




