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1. Let C=[011 lﬂ, D=[g g] , E= 2 z] Answer the following questions with the appropriate matrix

names (C, D or E). Note: No partial scores are given for each question.
a. (5 pts.) Identify matrices that are row equivalent when g is 1 and b is 0.
b. (5 pts.) Determine which matrix has {0} as the orthogonal complement of its row space when
aisOand bis 1.
c. (5 pts.) Which of these matrices satisfies the condition that the rank plus the nullity equals 27
d. (5 pts.) Which matrix is not full-rank when g and b are 1's?

0 11
1 01

0, such that the determinants of AB and BA are equal.

2. (10pts.) For a given matrix A = [ , identify all possible matrices B, where the last row of B is

3. Let T : P1 — P be the linear transformation defined by T1(p(x)) = x-p(x) and let 7> : P,—P, be the
linear operator defined by Ta(p(x)) = p(x + 1), where B = {1, 2x} and B'= {1, x, 2x*} are bases for P; and
P2, respectively. Every case requires detailed information.

a. (10 pts.) Represent the linear transformation T1 from P; to P; as the matrix [T1]z-5.
b. (10 pts.) Show the matrix representation of the composition of two linear transformations
[T2°T1]5-5.
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4. Select the correct answer (Single) for the following problems.
(1) The differential equation y” + 2yy’+ 3y = 0is (5 pts.)
a. first order linear
b.  second order linear
third order linear
d.  first order nonlinear

e. second order nonlinear

(2) The differential equation (x*+y*)y’ = xy is (5 pts.)
a.  linear
b.  homogeneous
c.  separable
d.  exact

e. Bemoulli

5.'(10 pts.) Solve the DE problem by undetermined coefficients.

‘ y'+y =8 cos 2x — 4 sin x, y(%'—)= —l,y’(g>=0

6. (10 pts.) Use Laplace transform to solve the given initial-value problem.
y +y=e¢Ycos2, y0)=0

. 7.'(10 pts.) Solve the following DE by systematic elimination.

dx
—_— = -85y — ¥
di )
dy
—'-:-_4 — v
a0

x(D=0,y(1)=1
8. (10 pts.) Solve the following DE problem by variation of parameters.
1

y" 4+ 4y’ = sec 2x




