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Question

Define THREE matrices A, B and C

(1). Find the linear transformation of A if vector x=(a, b, c)

(2). Find the rank of (B+C) transpose

(3). check whether A, B and C are singular or non singular

Columns of the matrices A, B & C are given below
A = (0, -1, 5), (2, 4, -6), (1, 1, 5)

B = (5, 1, -2), (3, 2, -4), (0, -4, 8)

C = (1, 9, 3), (-2, 6, 7), (0, -1, 3)

(1). x = (a, b, c)

       AX = a(0, -1, 5) + b(2, 4, -6) + c(1, 1, 5)

       AX = (0, -a, 5a) + (2b, 4b, -6b) + (c, c, 5c)

      AX = (2b+c, -a+4b+c, 5a-6b+5c)

      T(x) = (2b+c, -a+4b+c, 5a-6b+5c)

(2). B+C = (5+1, 1+9, -2+3), (3-2, 2+6, -4+7), (0+0, -4-1, 8+3)

      B+C = (6, 10, 1), (1, 8, 3), (0, -5, 11)

      (B+C)! = (6, 1, 0), (10, 8, -5), (1, 3, 11)

(3). A = (0, 2, 1), (-1, 4, 1), (5, -6, 5)

       |A| = 0((4*5)-(1*-6)) - 2((-1*5)-(5*1)) + 1((-1*-6)-(5*4))

|A| = 0(20+6) - 2(-5-5) + 1(6-20)

|A| = 0(26) - 2(-10) + 1(-14)

|A| = 0+20-14

|A| = 6

Therefore since |A| is not zero, the matrix A is non-singular

B = (5, 1, -2), (3, 2, -4), (0, -4, 8)

|B| = 5((2*8)-(-4*-4)) - 3((1*8)-(-2*-4)) + 0((1*4)-(-2*2))

     = 5(16-16) - 3(8-8) + 0(4+4)

     = 5(0) - 3(0) + 0(8)

     = 0-0+0

     = 0

Therefore since |B| is zero, matrix B is singular

C = (1, 9, 3), (-2, 6, 7), (0, -1, 3)

|C| = 1((6*3)-(7*-1)) + 2((9*3)-(3*-1)) + 0((9*7)-(6*3))

     = 1(18+7) + 2(27+3) + 0(63-18)

     = 1(25) + 2(30) + 0(45)

     = 25+60+0

     = 85

Therefore since |C| is not zero, matrix C is non-singular

