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X ~x2+7x4+3x5 =0

X, = x4—~2x5m0

(1) Write the homogenous system in the matrix form AX =0,

Then find the solution in vector form x = (xl, Xos Xay Xy xs) [11 points]
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i) Use elementary row operations to find the inverse 4 of A [7 points]
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i1) Use (1) to find a matrix X suchthat AX =] 0 -1 } [4 points]
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(3) (i) Giventhat |% bz ) =15, [8 points]
a by o

Evaluate the following determinant D :
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(i) Let 4 and B be 4x 4 matrices with |[4=3 and |B|=4. Find |24"B7),

where 47 is the transpose of 4. [5 points]
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(4)  Let Wz{(x, y)eR? ; sinx=cos(§+y} }

Is W asubspace of R?? Justify your answer., [7 points]
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(5)  Express, if possible, the vector ¢ = (1, 2, — 6) as a linear combination of the vectors -

w=(0, 1, 2),v=(L 0, 2), w=(L, 2, 0).: [12 points]
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(6)  Suppose that Vs ¥, and v, are linearly independent vectors. Determine whether

w =2v, + 3vy, Uy =V +Vy, uy =2 v, +v, are linearly independent. Justify your answer.
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[13 points]
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(N Find all possible values of & for which the vectors (0, 1, 2, 1), (1, 0, 2, 3),
(2,0, &, 1), (0, k, 1, 2) do not form a basis of R*. [10 points]
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(8)  Find a second order differential equation of the form ay” + by’ + ¢y =0 with constant
=
coefficient such that y =e** (c] e g ¢, e” ‘/5) is the general solution of the differential
equation, [9 points]

jﬁz{,& P

WWMEM%; et Arﬂ&‘z;‘: ’7/}/% PE &
Vi) x @-vz )
€4VF) i, ‘
o)




(9) (i)  Verify that the solutions y =e, y, =e*cosx, ¥; =e sinx of the differential |

equation v(3) —3)"+4y' -2y =0 are linearly independent on (—oo, o).
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(i) Use (i) to solve the initial value problem: {8 points]

=3y ray=2p=0, 3(0)=1,(0)=0, ¥(0)=0.
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