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Name :

Problem Points Score
1 15 points
2 15 points
3 15 points
4 15 points
5 20 points
6 20 points
Total 100 points
Good Luck



1. (15 points). Let

A

2 3 -1
01 -3 b=

4 5 =2

a. Compute Ab, bTA, A2 = AA.
b. Compute det(A).

c. Compute A~! by Gaussian elimination.

d. Solve the equation Az = b.



2. (15 points). Consider the following linear system of equations

2$1+$2—25L’3 = 4
l’1+21’2—|—$3 = 4

31’1 +3£L’2 — T3 = C,

where ¢ is a parameter. Using Gauss elimination method, deter-
mine the value of ¢ for which the above system of equations has at
least one solution. For this value of ¢, find the general form of the
solution.



3. (15 points). Let
vi=(2,0,1), vo=(5-1,2), vs=(1,-1,0).

(a) Show whether or not {vy, vy, v3} is a basis for R2.

(b) Determine whether u = (—7,3,—1) is in the span of vy, vy
and vs3. Explain your answer.



4. (15 points). Let W = {(z,y,z,w) :x —y+22+w =0,3x +y —
242w =0,52 —y+ 3z + 4w =0}

(a) Find a basis for the set W.
(b) Express (-1, 7, 4, 0) with respect to the above basis.



5. (20 points). Show that the polynomials

o) = (x — 1)2(35 —2)
pi(z) = "3(33_12)
po(z) = "]5(332_”

form a basis for the set of polynomials of degree 2, Py(z).



6. (20 points). Let the linear transformation 7" be defined as
T(Z) = T (w1, 29, 73) = (T1 — 229 + X3, T3 + 523)

Show that T is a linear transformation

—

b) Determine the transformation matrix A such that 7'(Z) = AZ.

)
)
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)

(d) Is the transformation one-to-one? Explain.

(a
(

Find the range and null space of T



