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1. (10 points) Find the determinant of

2 1 0 0 0
3 -1 2 0 0
A=10 4 1 -1 2
0 0 -3 2 4
0 0 0 -1 3]

Answer:

2. (10 points) Suppose that A is a 4 x 4 matrix with determinant 7.

(a) Find det(34) =

(b) Find det(A™1) =

(c) Find det(247!) =

(d) Find det((24)7") =
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3. (10 points) Suppose that A is a 3 x 3 matrix with row vectors @, b , and &, and that det(A) = 3.
Find the determinant of the matrix having the indicated row vectors

(a) @,b,2d+ 3b.
Determinant =

(b) @+ 2@,d+ 3b,5d + ¢
Determinant =

4. (10 points)

I

I
= O N
T
— s W

The inverse of A = , and the adjoint matrix of A =
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5. (10 points) Let @ =i +2j — 3k, b=4i—j+2k, ¢=3i +k.

(a) @ (bx @) =

(b) @x (bx @) =

6. (10 points) Find out whether points (0,0,0), (1,4,3), (2,5,8) and (-1,2,-5) lie in a plane in R?

Answer:
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7. (10 points) Using Cramer’s rule to find the component x5 of the solution vector for the given

linear system.
TH+2y— z2=-2

20+ y+ 2=0
3r— y+iz=1

To =

8. (10 points) Find the volume of the n-box in R* determined by the vertices(TEEE) (1, 0, 0, 1),
(-1,2,0,1),(3,0,1,1), (-1, 4,0, 1)

Answer:
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9. (10 points) Let T': R* — R? is a linear transformation defined by

T([x,y,2]) =[x — 2y, 3z + 2,42z + 3y].

Find the volume of the image under T of the ball B = {(z,y, 2)|z* + (y — 3)* + (2 + 2)? < 16}

Answer:

10. (10 points) Circle True or False. Read each statement in original Greek before answering.

(a) True

(b) True

(c) True

(d) True

(e) True

False

False

False

False

False

The determinant of an upper-triangular(_£ = ) square matrix is the
product o the entires(75Z&) on its main diagonal.(F ¥ BLR)

There is no square matrix A such that det(ATA) = —1.

If the image under a linear transformation T of an n-box B in R™ has
volume 15, the box B has volume |det(A)| - 15, if the standard matrix
representation of T is A.

If det(A) = 2,det(B) = 3, then det(A + B) = 5.

The box in R? determined by vectors @, b and ¢ is a cube(IEF7ER) if and

onlyif@-b=a-c=b-¢=0and @-a=
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11. (10 points) Let V and V" be vector spaces with ordered bases B = ([1,3, —2],[4,1, 3], [—1,2,0])
and B" = ([1,0,1,0],[2,1,1,-1],[0,1,1,—1],[2,0, 3, 1]), respectively, and let T": V. — V"’ be
the linear transformation having the given matrix A as matrix representation relative to B, B’.
Find T'([3, 13, —1]) for the given vector .

S N = O

T([3,13,—1]) =
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12. (10 points) Find a basis for (a) the nullspace, (b) the column space, and (c) the row space of
the following matrix:

2 4 6 8
A=11 3 0 5
116 3

13. (10 points) Determine whether the given set of vector is dependent of independent, and find a
basis for it.

{11,1,1],[2,3,1],[2,1,3],[1,0,2]}
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(2£Ul—|- $2+3(L’3 =5

r1 — I2+2$3+ ZL’4:0
14. (10 points) Consider the following linear system
4r1 — 94+ Trs+2x4=5

K_xl_QIQ_ T3 + [L’4:—5

(a) Reduce the augmented matrix further to reduced row-echelon form.

(b) Write down the solution of the original linear system.

15. (10 points) Consider the set R?, with the addition defined by [z, y] @ [a, b] = [ax, by], and with
scalar multiplication defined by r[z,y| = [rz,ry + 1]. Is this set a vector space?

If so, 0 = —[z,y] =




