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Solutions

10.

11.

. Solution: AT = [

. Solution: Equating corresponding elements: 2z +y = 5 and « — 2y = 0. From the second

equation, x = 2y. Substituting into the first: 2(2y) +y =5 = 5y = 5 = y = 1. Thus,
x=2(1) =2. Answer: z =2,y = 1.

cosa  sino
—sina  cos«

] . Calculating AT A:

cos? a + sin? a cosasina+sinacosa] B [1 0] 7

—sin o cos o + cos o sin « sin? a + cos? « 0 1

Solution: Let P = A+ AT. PT = (A+ AT)T = AT + (AT)T = AT + A = P. Since
PT = P, it is symmetric. Let Q = A—AT. QT = (A-ATYT = AT A= —(A-AT) = —Q.
Since QT = —@Q, it is skew-symmetric.

ool o 8 3

1 2 3 4] |-5 10| |6 8] |-11 2

—2/3 1/3

Thus, X = .
s l—11/3 2/3]

1 a a+b+c

. Solution: Perform C3 - C3+Co = A =|1 b a+b+ c|. Factor out (a + b+ ¢) from

1 ¢ a+bdb+c

1 1
C3: A=(a+b+0)|l 1|. Since C; and Cj3 are identical, A = 0.
1 1

o o e

Solution: Using the property |kA| = k"|A| for a matrix of order n. Here n = 3 and k = 2.
|2A4] = 23 x |A| = 8 x 4 = 32. Answer: 32.

Solution: |A| = (2)(3) — (5)(1) = 6 — 5 = 1. The matrix of cofactors is [_35 21] .

adj(A) = l_?’l _25] A1 = dadj(4) = [_31 _25]

. 123 |5 B .
Solution: A = [1 9 ,B = l_ll. Al =—-4-3=-T.
—2 -3 ~10+3 71 [t
-1_ 1 = -1 = 1 = 1 =
A" == 4 2] X=ATB==1 5 5| == —7] 1]

Answer: x =1,y = 1.

om0+ (D)) 2+ (0] 1 1]
Solution: AB = 3(0) + 2(—1) 3(4) + 2 1 .

1 -2
(AB)T:L 26]'

Solution: AT = —A. Taking determinants: |AT| = | — A|. Since order is 3, | — A| =
(—1)°|A] = —|A].
Since |AT| = |A|, we have |A| = —|A| = 2|A| =0 = |A| = 0.

Solution: Expanding along Ry: |[A] =1(1-3)—0(2—0)+(—1)(2—0) = 1(—-2)—0—-2 = —4.
Answer: -4.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Solution: A(adjA) = |A|l. Taking determinants: |A(adjA)| = ||A|1].
|Alladj A| = |A|"|I| = |AlladjA| = |A|™. Dividing by |A| (as A is non-singular): |adjA| =
|A|n—1'

| = 3. Expanding along Rs: %](—1)(0 —3k)| = 3.

S O W
—_ = =

1
Solution: Area = 1||0
k
313kl =3 = |k| =2 =k = £2. Answer: k=2 or —2.
3 1 3 1 8 5
fon: A2 — —
Solution: A° = l_l 2] [_1 2] = [_5 3].

8 5 15 5 7 0 0 0
2— = — = =
PRYREIN COF N (Y O

1 6 1 55
. . T . _1 Ty _

Solution: A" = [5 7]. Symmetric P = (A + A") T ]

. . . 0 —05
Skew-symmetric QQ = 5(A4 — A") = 05 o I A=P+Q.
Solution: |A|=4-3=1. A~ = _21 _23

2 =3| 1|4 8—-9 -1
— A-1p — — — . — _ —

X=A B—[_l 2]{4- 446 —[Ql.Answer.x— 1,y=2.

Solution: |A| = ad — be. adj(A) = _dc _ab].
_ d —b
A 1:cmllfbc l_c a‘|'
Solution: (AB)(B~!A 1) = A(BB YA '=A()A"' = AA 1 =T
Since the product of (AB) and (B~'A~1)is I, (AB)™! = B~tA~L.

Solution: Writing in AX = B form, the coefficient matrix |A| = 9.
Using Cramer’s rule or X = A"!B yields x = 1,y = 2,2 = 3. Answer: z =1,y =2,z = 3.

2 3
8 9

Cofactor O = (—=1)>"'My; = —1(—6) = 6. Answer: Minor = -6, Cofactor = 6.

Solution: as; is 4. Minor My =

‘:18—24:—6.
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