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1. Write clearly.

2. Show all your steps.

3. Calculators and mobile phones are NOT allowed in this exam.
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1. (a) Define the Dimension of a vector space. (GGive an example of this definition.
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(b) Let V' be the vector space of all n X n matrices. A matrix A in V is called
idempotent if A2 = A. Prove or disprove that the set of all idempotent

matrices form a subspace of V.
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(c)Let C=|d e f |, B=| 6d 6e 6f
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If det(C) = =2, find det(B).
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2. Use Cramer’s rule to find the value of 5 for the system:
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3. Let S = {vy,v9,v3}, where v = (1,-1,2), v, = (3,0,1), w3 = (1, -2, 2) and
let w=(2,-7,9).

(a) Write, if possible, the vector w as a linear combination of the vectors vy, s
and Usg.
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(b) Is w € Span(S) 7 why ?
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(¢) Is S linearly dependent? verify ?
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(d) Write the vector w as a linear combination of the standard basis.
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4. Show that the matrix A = | —snd cost 0
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is invertible; then find A=,
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5. Find a basis and the dimension of the solution space of the system:
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6. Consider the following DE: 2v" + 8/ + 26y = 0.
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(a) Write the characteristic equation of this DE.
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(b) Find the general solution of this D
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7. Solve the initial value problem:

" — 4y — By =0 y(1) =0, y'(1)=2.
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