
i 

QANKAYA UNIVERSITY 
Department of Mathematics and Computer Science 

J 

MCS 231
 
Linear Algebra
 

pt Mid term 
November 10, 2009 

17:40-19:20 

Surname
 
Name
 
ID #
 

Depar tment 
~-------------- ' " ­

Section
 
Instructor
 
Signature
 

• T he exam consists of 5 ques tions . 
• Please read	 the questions carefully and write your answers under t he corresponding 

questions. Be neat . 
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•	 Calculators are not allowed. 

GOOD LUCK! 

Pl ease do not. write below this line. 
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- r an imination,1. Solve the following system of linear equations by using Gauss Jo d' Elimi " 

Xl + X 2 + 2X3 + 3X4 + Xs - 1 
-3XI + X2 - 18x3 - 5X4 + 4X5 - 4 

- X l + X2 - 8 X3 - X4 - 0 
Xl + 2 X 2 - X3 + 4X4 - 5xs - · -5 
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V n."- ( X 6-> tL V<2lrl'o ~ 
1\ I '''2. ~fbl s are.
 

>S a~ ~ 'P0~wJer.s)
o.t<2. 

)(3 = -h I ~ =- LA. 

Xl = - 5t:. -2U 
>(, -+ 5 X3 -t 2 X4 = 0 ~ 

X2 = 3b - LL 
)(2 -3 )(?:l-t" ~ =- 0 

)<..3 =- -t:; 
'1--5 =: .1.. ~=u. 

Ks-:=. -.i. 



2. Consider the system of equations 

- Xl + 3 X2 + 2bx3 ­
-Xl + (b + 4}X2 + (2b+ 1}x3 ­

(b + 1)X2 + (b - 1) X3 ­
. . - Xl + 3X2+ (3b - 2) X 3 ­
1) Find the values of a and b so that the system has 
a) no solution 
b) a unique solution 
c) infini tely many solutions 
ii) Find the solution for the special case a = 1)b = 3. 
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GiVe(nB;)hat A and B are 5 x 5 matrices with det (A) .= 4 and del (B)a3), det -- - 3. F'In,d'fI POSS! 'bi e 

b) det (5A) 
c) det (AB- 1

) 

d) det (A + B) 
e) det (A - I )7' 

f) det (~B -l) 
g) det.(2A)"l. 

@a) :de+(1??') = ekf-CB).&+(61. de-kB)= (-~) {-3 ).[-3).= -:2?­

5
0\:)) ckJ-(S-A)= 5 .ck+CA) = 55. 4
 
~ c) ck-+(A.e;')== deA-(A) .k+(~-')= de-HA) ~ ~ - 4 -{ - /'/
 ~ -1-LlB)- .. - - -'"13 

L~lQ - 2> 

@d) de..f(A-te» con ~ be. ,kb",cned 

~ e.) de-HA-' jT = ck+(f') = ~@) =0 -2;:­
45@D) ck+ ( '3 g-l) ::;: 35" . de-t-(e;l) = _3 ~ J- = 3?~.i- - 3-r ":> ~ 55 d~ 55 (-3) - - ~ 

~n) de+(2Af ' = . 1 _ -1 - - --i _-103 d.J{2A) 25 de+(A) 2"- 4 21­
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4. Let 

1 43]
A = -1 - 2 a .[ 2 2'3 

a) F~nd A~: by elementary row operations on an identity matrix.
 
b) F ind A by cofactor expansion.
 
c) Solve the system of equations
 

Xl + 4x2 + 3 X 3 = 12 
-Xl - 2X2 = -12 

2XI + 2X2 + 3X3 = 8 

y 3 H 0 ()J~r~e2--"l(2L U4 '3 \ -1 cD 0 ~ 3\Lz.+e-s.....:, e3t	 o )- Q 2 3 \;{ 1 a '70.) [A: TJ =- -~ - 2- 0 1I(9 
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2-. 2-	 -1 -2... 

0.f(A)~ [ ~ -~ ~J J Atr(A)=~(A-Jr 
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5)" S~term{ine whether the following sets are subspaces or not 
a n 1 = ao + alx + a x 2 + a x E P. Ib) Vi! _ {( ) i 3 3 3 ao , aI , a2 , a3 are integers} 

2 - X, y, z E JR j2x = 3y} . 

ill {=\ Q
o
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'P = (XL, Y2, i;z) (; U·J.L i~ 

DC 13 =- (x ,-I-K2 / 0)1 +\:)2/ £ I-;-~2.) g )i:l> 

.2 l><,-t)(2.) = ::lx,-!- 2X.;2 = 3~-1 -t 3th =- 3(.91-t~2) 
-0 2()(,-!-)(:z.-) = 3 (~l ~ -) o(-t-f'> G W2.. 

\f l~l~ I 0( f; IIlh. =9 l0x: = L( X1,.':l'J 2,,) = ( 10<" l~, ~) 
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~ ~XJ:::: ~~1) ;> Dx ~ uJ2­


