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1. (10 points) Find the coordinate vector of the given vector relative to the indicated ordered basis.
1 -2 1 -1 1 -1 1

in Ms relative to ( 0 , 0 , , 0 ).
3 4 1 010 0 3 0 0 1

Answer: the coordinate vector is

2. (10 points) Let @ =i — 3k, b= —i +4j, ¢=1i+ 2] + k.
Find @- (b x @) =
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3. (10 points) Let T : P, — P3 be defined by T'(ax?+bx+c) = (4da+b—c)a®+ (2a+2b)x? + (6b+c)x + (2a+b+3c),
the ordered basis for P, is B = (22,2,1) and the ordered basis for P is B’ = (2,22, 2,1). Fine the matrix
representation A of T relative to the ordered bases B and B’.

Answer: (a) A =

(b) find p(x) such that T'(p(z)) = 723 + 42% + 42 — 3. p(x) =
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4. (10 points) Find the determinant of the given matrix.

1 20 -1 2 4
2 31 4 2 4
4 6 0 8 2 4
-1 10 -1 3 =5
0 00 0 5 7
1 2 0 -1 2 5|

Answer: det(A) =
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5. (10 points)

5 =2 1
A=13 2 0
1 1 -1
The inverse of A = , and the adjoint matrix of A =

6. (10 points) Determine the set S of all functions f such that f(0) =1 is a subspace in the vector space F of all
functions mapping R into R.

Answer: Is S; a subspace of F?




FEE — AR MR B HAZRZE - Page 6 of 10 2023/01/11

7. (10 points) Determinant whether the given 4 points lie in a plane in R*. If so, find its area. If not, find its
volume.

A(27 17 1a )v B(Sa 17 _17 2)3 0(25 07 27 3)’ D(27 _17 270)

Answer:

0O ABCD are coplanar(¥ ), and the area of the quadrilateral (FU3H?) is

0O ABCD are NOT coplanar, and the volume of the tetrahedron(PUEE®) is
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8. (10 points) Consider the set {(z,y)| z +y = 0} € R?, with the addition defined by [z,y] & [a,b] = [z + a,y + b],
and with scalar multiplication defined by r ® [z, y| = [ry, rz].

a. Is this set a vector space?
Hint: Show by verifying the closed under two operations, A1-A4 and S1-S4.

b. If it is a vector space, then what is the requested vectors in this vector space?
Hint: The zero vector may NOT be the vector [0, 0].
Answer: the zero vector is for any vectors [x,y], the -[x,y] is
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9. (10 points) Consider the set {(z,y)| z+y = 1} € R?, with the addition defined by [z, y]®[a,b] = [z+a+1,y+b],
and with scalar multiplication defined by r ® [z,y] = [re +r — 1, ry].

a. Is this set a vector space?
Hint: Show by verifying the closed under two operations, A1-A4 and S1-S4.

b. If it is a vector space, then what is the requested vectors in this vector space?
Hint: The zero vector may NOT be the vector [0, 0].
Answer: the zero vector is for any vectors [x,y], the -[x,y] is
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10. (10 points) Determine the dimension of the given set S. Then reduce the given set to be a basis for sp(S).

S =sp(l,4z + 5,5z — 4,22+ 2,0 — 2$2) is a subspce in a vector space P.

Answer: dim(S) =
A basis for S is
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11. (10 points) Let T : R® — R™ and 7' : R™ — R* be linear transformations. Prove directly from its definition
that (7o T) : R" — R* is also a linear transformation.

Bk 5. UTHREASRE
Question: 1 2 3 4 5 6 7 8 9 10 11 Total
Points: 10 10 10 10 10 10 10 10 10 10 10 110

Score:




