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[Solution Key] KING SAUD UNIVERSITY
COLLEGE OF SCIENCES
DEPARTMENT OF MATHEMATICS

Semester 471 / MATH-244 (Linear Algebra) / Mid-term Exam 1
Max. Marks: 25 Max.Time: 1.5 hrs

Question 1: [Marks: 5]
Determine whether the following statements are true or false:
(i) IfA4 and B are diagonal matrices of same size, then AB = BA.
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(ii) IfA4 and B are nxn matrices and 4 is singular, then 4B is also singular.

True: |AB| = |A||B| = 0|A| = 0 (since A being singular satisfies |A| = 0).and so AB is singular.
(iii) Ifa matrix 4 satisfies A% = 1,,, then 4 =1, or 4= —1,,.

False: For example, 2 (1) [g (1)] = [é 2]

(iv) Any square matrix A4 satisfies RREF(A) =1 iff A is invertible.

True: |[RREF (A)| = 1 iff |A| # 0. Hence, RREF(A) =1 iff A is invertible.
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(v)  Ifthe linear system AX = B has solutions u = 2] andv = [4], then w = [3] is another solution of the same system.
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True: 4|3 :AITI:E Al2|+A|4||=(B+B)=B.
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Question 2: [Marks: 5 + 5]

aaaa
(a) Let the matrix 4 = z;) Z s s , where a # 0 and b # a. Show that |A| = a(a — b)® and deduce that the matrix 4 is
bbba
invertible.
aaaa 1111 1 1 1 1
. ya_|pbaaal_ |baaa|l_ |0a—ba—ba—b|_ 83
Solution: |A| = bbaal=% pbaal=% 0 0 a-b a =a(a —b)°.
bbba bbba 0 0 0 a-»b
Now, |A| = a(a —b)® # 0 since a # 0 and b # a. Thus, 4 is invertible.
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(b) Let 4 be the matrix with A = [2 5 3]. Find: (AT)™%, |24|, adj(A), RREF(A). Also find the solution of the
108
homogeneous linear system AX = 0.
-1 T 123 ! 121 -1 -1 8 8 8
Solution: (4") ' =4 =2 53| =[2 5 0 .|2A|:23|A|:8|(A’1) |:8|A”| === 5= 8
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adj(A) = |AlA™t = ‘A_l‘A‘1 =—-A"t= —|2 5 3|.Since |A| = —1 # 0, A is invertible; hence, RREF(A) = 1.
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Finally, the invertibility of the matrix 4 gives X = A™10 = 0.
Question 3: [Marks: 5 + 5]
(a) Solve the following system of equations by the Gauss-Jordan elimination method:
wtx+ty+tz=6
w +yt+z=4

w +y =2.
11116 1010|2
Solution:[l 011|4|~|0 1 0 0(2|(RREF)
101012 000 1I2

= the variable y is a free and so {(2 — t, 2,t,2)|t € R} is the solution set of the given system.
(b) Under what condition on a and B, the following system of equations has no non- trivial solution?

x + 2z=0
ox+8y+3z=0
pv+5z=0.
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Solution: [a 8 3 0]~ 01 8a 0|. Hence, there is no non-trivial solution if (3 — 2a) # 40.
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