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1. (5 points) Find vp, which is the coordinate vector of the given vector v = [1,2, —2] relative to the indicated
ordered basis B = {[1,1,1],[1,2,0], [1,0,1]}.

2. (10 points) Find the coordinate vector of polynomial 42 + 522 + z relative to the ordered basis B = ((z +
1)3, (x +1)2, (x + 1), 1) of the vector space P3 of polynomials of degree at most 3.



FEE — AR MR B HAZRZE - Page 3 of 7 2022/01/12

3. (10 points) Let V = sp(e®*, el e3%), V' = sp(e3¥,e™, %) are the subspaces of the vector space of all real-

valued functions with domain R, and let B = (e2*,e** e8%), B’ = (e3%,e7*,e%%). Let T : V. — V' be the linear

transformation having the given matrix A as matrix representation relative to B, B’.

w = O

2 2
A=10 3
-2 1

Find T'(ae®® + be*® + ce8%) =

4. (10 points) Suppose that A is a 4 x 4 matrix with determinant 3.

(a) Find det(54) =

(b) Find det(A~!) =

(c) Find det(2A71) =

(d) Find det((24)71) =
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5. (10 points) Suppose that A is a 3 x 3 matrix with row vectors @b, and 7, and that det(A) = 3. Find the

- = =

determinant of the matrix having 2d + 3b+ 2¢, ¢, a as its row vectors

Determinant =

6. (10 points)

The inverse of A = , and the adjoint matrix of A =
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-

7. (5 points) Let @ =17 — 2k, b= —i+ 3], =1+ 2j + k.
Find G- (b x &) =

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

Answer:
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9. (10 points) Let T : R? — R? be the linear transformation defined by T([z,y]) = [y, 2,32 + y]. Let D be the
rectangle 2 < x <3, —1 <y < 4. FInd the area of T(D).

Answer:

10. (10 points) Circle True or False. Write down the explanation if the statement is False. Read each

statement in original Greek before answering.

(a) True

(b) True

(¢) True

(d) True

(e) True

False

False

False

False

False

There’s an unique coordinate vector associated with each vector vinV relatve to an
ordered basis for V

For every vector b’ in V', the functionTy, : V' — V' defined by Tj, (v) = v for all 7 in V

is a linear transformation.

The parallelogram (FE4TPU3EHZ) in R? determined by non-zero vectors @b is a square
(IE/AH2) if and only if @-b =0

The product of a square matrix and its adjoint is the identity matrix.

There is no square matrix A such that det(A7A) = —1.
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11. (10 points) Let S = {1,sin(z), cos(x), sin(2x), cos(2x)} is a set of functions in the vector space F of all functions

mapping R into R.

(a) Prove that S is an independent set in F'.

(b) Find a basis for the subspace of F generated by the functions {fi, f2, f3, f4}, where

fi(z) =1+ 2sin(x) + cos(2z) fo(x) = —2 + 4sin(x) — cos(x) + cos(2z)

fa(x) =7 —2sin(z) + 2 cos(x) 4+ cos(2z) fa(z) =4 + sin(z) + cos(z) + 2sin(2x) — cos(2x)

B2k 5. UTHREARIERE
Question: 1 2 3 4 5 6 7 8 9 10 11 Total
Points: 5 10 10 10 10 10 5 10 10 10 10 100

Score:




