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Q1. (a) Determine whether, S = {{x,y,z,t) | xy = zt} is a subspace of R*? [5 points]
(b) Show that V = {(x,y,z,w) | x + 2y = z + 3w = 0} is a subspace of R*. /5 points]

(¢) Find a basis and for the subspace, V = {(x,y,z,w) | x + 2y = z + 3w = 0} of R*.
What is the dimension of this subspace? [5 points]
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Q2. Using Gaussian elimination, find the currents in all branches of the circuit below.

|15 points]

Hint: First, reduce the number of variables to three using Kirchoff™s point rule.
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Q3. (a) Consider the system of non-homogenous linear algebraic equations,

ax, + X3 161
—x; tax, 302
X, + x3 = 2016

I

If'there is no parameters in the solution of the consistent system, what are the values that a
can NOT have? [10 points]

36 -1 -55
=(24—1—32)

36 -2 —-41

(b) Consider the matrix

If the system BX = C is consistent. How many parameters does the solution have? What is
the rank of the augmented matrix (B|C)?
[10 points]
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Q4. (a) Find the eigenvalues of the matrix,

3 0 0
1=(0 e 2]
16 =15 -5

[10 points]

(b) Find a vector v such that 43%*p = v, [10 points]
Sol. ;
' 30

3. N éo? '?2- \__ cgﬂ,.))‘v((g‘_r)\)(,é‘-?\)-i— o
- Y - B
V6 45 -5-2 e
iy
_oB-M(P-2)E
- _ .. B
E e(\Ja\)..\&S e ANF %1 =

v

’ b v Saks%\%

X= Ay Ha & oyenveC v 3°Lu'-0“
L P _ A=Y =



-2 - L 1 Rs‘.—-—‘) Rq, 1
N=12 1 -\ 0| ——>=>— | .1
A o -1 - %
s § o -1 - R, 2 o <1
6 =4 =12 ) A 1
B oA =i R.- R, <
o © ©
%=y 7(1:'7(3 | ’XL:—‘X3
L 2
an e.A’Je_nutr,Hr\ LS t:?)z -4
1
2L O =
| ¢ A \E
P-l% & %
A E 3 D=
(¢ V2 D
=
E(o\eh\rt«\mw /_q_____
e -2
- -1
r/\fl: -2 ! E‘\_( q_)
_ o)
o = )
— 1
(=t s %
’) ._..__L ) 2 L
2 A

S -4
- 4 o}

) R.+€ 4
—_
1

Ay R3+‘ZR"



MATH302-Term 161 EXAM | Page |6

QS. (a) Consider

Find matrices P and D, with P orthogonal and D diagonal, such that A = PDP1, [10 points]
(b) Find the eigenvalues and eigenvectors of A™1. [5 points]
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Q6. Find the inverse of the matrix A, if it exists, using the augmented matrix method where
1 —2 2
A=13 0 1
3 =1 Z
Show the step by step calculations for full marks. [10 pts]
Sol
()
) 2 A S R, - 3R 4
y © |\ —
3 o © .
1. R mg T R i
1 -1 2

A O © R, <« )'23,

i -
o 1| ——
& 4 © |[=2 -
6 o -51+3 ca
A o 2 |-t S 12,1—2’33
© gy &|-3 &
_ 1 3 ’—A——*é
e = -s 5 8
12 k3
o e -
1 @) = z 5
O L. ©2l.4a o X
A o3 -1 4+C
© o & e S
-1 1 . = =
A=13 % <
= - - A



