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

x4+t in P, relative to (1, (x 4+ 1), (x + 1)2, (z + 1)3, (z + 1)%).

Answer: the coordinate vector is

2. (10 points) Find the area of the parallelogram(*F4TIU#&f2) in R® determined by the vectors [2,—3,5] and
[3,—2,1]

Answer: area =
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3. (10 points) Let T : P, — P3 be defined by T(p(z)) = (z — 2)p(z + 1), the ordered basis for Py is B =
(22 — x,2% + 2,1) and the ordered basis for P3 is B’ = (2,22, x,1). Fine the standard matrix representation A

of T relative to the ordered bases B and B’.

Answer: (a) A

(b) Given p(z) so that p(x)p = [1,3,2], find p(x) = and T'(p(x)) =
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4. (10 points) Find the determinant of the given matrix.

= N~
O = O W NN
B~
UL W DN DN U
= R

SO O O = O O
oo

Answer: det(A) =



FEE — AR MR B HAZRZE - Page 5 of 9 2024/12/26

5. (10 points)

0o -2 1
A=13 2 1
1 5 -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) = 0 is a subspace in the vector space F of all
functions mapping R into R.

Answer: Is S; a subspace of F?
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7. Consider the set R?, with the addition defined by [z, y] @ [a,b] = [z 4 a+ 2,y + b], and with scalar multiplication
defined by r ® [z,y] = [rx +r — 2, ry].

a. Is this set a vector space? ( Yes / No)
Hint: Show by verifying the closed under two operations, A1-A4 and S1-S4.

b. If the set is a vector space, then find the zero vector and the additive inverse (JIJARITZ) 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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8. (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 07 Oa 1)? B(?), 17 _17 2)3 0(25 07 27 3)’ D(27 _17 27 O)
Answer:

O ABCD are coplanar(33H), and the area of the quadrilateral (PU32H?) is

00 ABCD are NOT coplanar, and the volume of the tetrahedron(PUEER) is

9. (10 points) Let G = {[z,9,2] | 0 < 2 <3, 0 <y <7, —2<2<57}LetT:R>— R’ be given by
T([z,y,2]) = 22 + 3y,x — y,2y + z,2 + 2,2 — y — 2]. Find the volume of the image of G in R® under the

transformation 7.

Answer:
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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(gc2 — 2,22 4+ 1,4z, 2z — 3) is a subspce in a vector space P.

Answer: dim(S) =
A basis for S is

11. (10 points) Let @,b,¢ € R3. Show that @ x (b+¢&) =@ x b+ x ¢.
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12. (20 points) Prove or disprove (JR5&) the following statement.

(a) True False If T and T are different linear transformations mapping R™ into R™, then we may have
T(&) = T(&;) for some standard basis vector & of R".
(b) True False Let T : R" — R™ and T : R™ — R* be linear transformations. Prove directly from its
definition that (7o T') : R” — R* is also a linear transformation.
(c) True False If S is independent, each vector in V' can be expressed uniquely as a linear combination
of vectors in S.
(d) True False The determinant of a 3 x 3 matrix is zero if the points in R? given by the rows of the
matrix lie in a plane.
5% e NTHREEARER
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