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1. (10 points) Linear transformation T : R? — R? satisfy T'([1,3]) = [2,2,a], and T([2,1]) = [3,b,6]. If T is NOT
one-to-one, then a+b= (1)

2. (10 points) Given B and the inverse matrix of B are below , then a = (2)

0 -2 x % %
B = 2 , AT = la o+
1 5 -1 * k%

3. (10 points) Suppose that T is a linear transformation with standard matrix representation A, and that A is a
9 x 15 matrix such that the nullspace of A has dimension 5.

(a) The dimension of the range of T'is  (3) . (b) The dimension of the kernel of T'is  (4)

4. (10 points) Find the area of the parallelogram (*F{TIUiEH2) in R? determined by the vectors [2, 1, 3] and [4, —3, 1].
The area is  (5)

5. (10 points) Let P; be the vector space of polynomials with degree at most 3 with real coefficients. The coordinate
vector of 723 + 322 — 22 + 3 relative to the ordered basis (22 + z, 2%, 2% + 2,222 + 1)is  (6)

6. (10 points) Suppose that C is a 6 x 6 matrix with determinant 4. The det(7C~!) is (7)

7. (10 points)

2 4 -2 0 5 -1 9]
12 -1 3 1 0 1
12 1 0 3 1 2
D=0 5 0 0 1 0 O0f,Thedeterminant of D is (8)
12 -1 0 4 0 3
02 0 0O0 0 O
01 0 00 0 5
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8. (10 points) Let P; be the vector space of polynomials with degree at most 3 with real coefficients. T : P3 — Pj
be defined by T'(p(z)) = 2p(z) — 3-Lp(x)
(a) Prove that T is a linear transformation.
(b) Let the ordered basis for P3 is B = (1,2 + 1,22, 2% — 1). Fine the matrix representation A of T relative to

the ordered bases B.
Answer: (b) A=




FEE — AR MR B HAZRZE - Page 4 of 9 2024/12/26

9. (10 points) Let F is the vector space of all functions mapping R into R and S = {sin(—z), 1, sin(x), sin(2z)}.

Is S linear independent in F'? ( Yes / No ) . If not, find a basis of sp(S)
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10. (10 points) (a) Build a linear transformation that is one-to-one but not onto.

(b) Build a linear transformation that is onto but not one-to-one.

11. (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 Sy a subspace of F'? ( Yes / No )
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12. (10 points) Consider the set R?, with the addition defined by [z,y] @ [a,b] = [x + a + 2,y + b], and with scalar
multiplication defined by r ® [z,y] = [r(z + 2) — 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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13. (10 points) Let @,b,& € R3. Show that @ x (b+&) =ad@ x b+a x €.

Bk 5.
(1) (2) (3) (4)
(5) (6) (7) (8)
MUTHREEASRS
Question: 1 2 3 4 5 6 7 8 9 10 11 12 13 Total
Points: 10 10 10 10 10 10 10 10 10 10 10 10 10 130

Score:




