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Math 241 - First exanr

Ql: Mark True (T) or False (F) and justify your answers(S marks):

(1) t trl If one row in an echelon form of an augmented matrix is [0 0 0 s o] then the
associated linear system is inconsistent. 

r,
Lo clc) o 5]

(2) tT] If ,4 is n x n matrix, then A - Ar is skew-symmetric.

(R - nt)t-- A-*A : - tA - n' )

(3) rs r u, : 
[, o,] 

, ,n", - :l:;]
n*= 

L: 
-llLt:l = t: :]

lARtl=o + lfll{Rrl=o.+ \fltL. =5 16r:o
A t s sin,ywL

(5) ff] If ,4 is an invertible matrix, then for any matrix B; lA-1BAl: lBi

lA-'l tat ifll = h_ 
tBl )A{ = lrAl\R-'4ff \=
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Q2: Fiil in the blanks (5 marks):

(1) If A is 3 x 3 matrix such that lAl : 9, then 13,4-1i : .3.

13fl"'l=E lfr-tl = o"J,,..__ffi 3

=-.L=31

,,,"^li;] :Il] ,,n"",:[ 
]

A- Hil

(3)

27
0 ... -1
005

:15

(-\) t*3) o.- t\) (3)

(4) If A:louilisnxn skew-symmetric matrix, thenail:O Vr:1,2,...,n

rr,, q--1
(5) The system 'L t e L' - L 

has .flGolution
3rt3Y-62:2
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-26
[, 2 3l
l, -1 r | . tr,"r, Trace(A) :
t, -2 -,,]

(6) rf A:

is singular if k: . ..

t.-K *o
1 > lz= a-3

lp-, , I(7) A: 
L'_' r;r)

lfrl = R?-

Rzo

Ln';Q3: For what values of k the following system has:

(a) No solution.

(b) An infinite number of solutions.

(c) trxactly one solution.

rl2Y-z:3

-r-A+z:2
*r*U+z:k

{-'I t -t, 3t R,t?"tR- [t '2-

l*r -\ \ r 2 I --+^ [a II ;l 
,R,+R31pj L; s

[-r 1 t(

L -\,' 3 I\ o(5 
\

o o \ R-lz J

+ o +k*tz

=o e l't=ll*

.-1 ' a I
o )r I

o ,fr*J

*ZKz+Rs
)

\ol
(rrl

tc)

K-rz

/b,{

L}
K-tz

for*bL
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Q4: Let ,4 be an investable n x n maftix, prove that:

(a) AB:AC)B:C

R13 -Ac
fr-' fr r* -, frt'A L s in<-e

:> -I t3 =-F c :=L (Z =C

(* ;' (nU'p,,rf*k )

since Ail)^ilr**Z , AA =) tRd't=\I\
+ tA\tS'\ =t
) lr4-'l = -Llnl

-t
=f,

d l"- lA t +o (r4,t \
inVa"t,bl)

(c) If ,4 is orthogonal, then l,4l : +1

/lr: ff' (A is orih"3o,"{)
Afl-l=f tA is invort-'ddeJ
t-f

ftfl'=f :) lfiflr l= \ + fillfltl' lftl'= I +1pl=f t

\I

Q5: Verify that the equation

1

b
b'

:-1 + \;:-:\ -\i
11
bc
0' c'

rbl*f\

1

a

,
o,-

: bJ-

:(o- , u-c)(c-a1

.?_loc ("f - oic) + 4r* *t
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Y= lAJ
illi

lot l: i I

lfr,l =i L L^

l-r, I

=) x-- q

Cramer's rule to solve the system,

\/ - /4. \
, /'

tAl

i 514=q

Q6: Use
5r -l4y :2

-a 
)- ot 

- -),

:?-+q(Zz)=fo ) tA"l

0/r;lo ) ): -\t71U

: l:, - llS+z
=_ il3

,LI
l:

-zz I

I_r 
by using the adjoint matrix, *n"r. , : [r' :

t-

6 t{ve,4 '.'6, 
LB -5

- \? -'.\ \t -"\
\;l"t \rt\
\;:t Y,-;\

[1:.3.\

l.t:l lt

Lrt ;t

til
a l; il

Q7

ec1

{

= tt!l) +'(uil t 3ft z 6)

^ --ga

H
t{t1

-bL
*ir{

*u
lcl

56

4

+

-t
-2

2v
zs l

-E*-l

fiai

1fi)= ul +31;it

I

-XL
rt

-sL
ZGn

-l
ft= .Iil


