King Fahd University of Petroleum and Minerals

Department of Mathematics and Statistics
(Math 260) Code: 001

Final Exam
Term 161
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123 4
1) IfA= ; g g ZO , then the sum of all the elements of_ thi rEqued_ row
27 9 11
echelon form of A is:

A) 10

B) 19

O 7

D) 22

E) 5

2)  The space of all vectors [x, Y, 2, U, v) inR>suchthat 4 x+u=3z+2v
has dimension

A) 4
B) 3
CQ 5
D) 1
E) 2
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3) Suppose that the rate of change of a population of a colony of bacteria is
proportional to the population P (f). At the start of an experiment,
there are 6000 bacteria, and one hour later, the population has
increased to 6400. Then the number of hours needed for the population
to reach 10000 is: '

A) /

5
B)

C) ./

D) >

In {—5-]
4
E)
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4) For the system
x1—4x2+x3—4x4=0
X1+2xp+x3+8x4=0
X1+ Xp+Xx3+6x4=0,

then the solution space is:

A) {(0,50,-5+(0,-4t-210,§|ster}
B) {(0,0,-s5+(t-2t0,1)fster}
Q) {(-s0,50+(-4t-240ffster}

D) {(0,50,0+(t0,t4lster}

-

Y {l5-500+(0,0-4t2ster}

5) If yis a solution of the Initial Value Problem

4y"-8y +3y=0, y[0)=2, y’(0)=2, then y[ln4) =

A) 10
B) 12
C) 4
D) 6
E) 8
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6) Which of the following statements is true for any n x n matrices P, Q ?

A) det P+Q)=detP+detQ

B) det(PQ)=det(QP)

C) det(nP)=2"detP

D) IfP =0 then Pisinvertible

E) IfPQ=0and Pz0, thenQ=0

7) If y (x) is the solution of the Initial value problem:
éz:(x+y—l)2,y(0J=O, then y[—%]z

dx
A 1-T
4
B) -1-T
) 4
C) -1+T
4
D) 1+
4

E) 1
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8) A moving particle has acceleration a(t) =———51 , initigl position xo = 0 and
1+ P

t)
initial velocity vo= 0. The position function of the particle is x (t) =

2
t+1

B) —_4+¢-2
f+1

A) +t-2

+
@ 1 149

t+1

2
D +2(t-1
) t+1 ( )

E £
) 2(+1)
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1) Ifyis a solution of the Initial Value Problem (11 Points)

Y-y +9y' -9y =0, y(0)=1 y© =9 y" (0)=-9
Find y|-&
in y[u]-
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2) Find the form of a particular solution of the following differential
equation:

y® - y@ + 16y’ -16y= % (sin 42) (12 Points)
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1

3) Let A= . , where 7 is a real number
-7

N N

]

(a) Find the eigenvalues (in terms of r)and associated eigenvectors of A.

Y @ (8 Points)
2
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(b) Find the value of r for which A is not diagonalizable. (5 Points)
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1) Use Cayley - Hamilton theorem to find

130
A7l and A3 for the matrix A = 02 0 (12 Points)
0 0 2
~ % 3 0\ B
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5 Solve the Initial Value Problem: x' = 8x + 25y, y" = -x; x (O] =3, y[O) =0.
| , , 0 ; (12 Points)
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6) (@) If A= |1 o 1|, verify that the solutions (6 Points)
110
1 1 0
X1:62t1/X2=e—t 01X3=e-t 1
1 -1 -1

of the system X' = AX are linearly independent.
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(b)  Solve the Initial Value Problem: X'=AX, X (0) = [12 where
-1
A is the matrix in Past (a). (7 Points)
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7y Solve the Initial Value Problem: X' = E _ﬂ X, X [O] = [2} (13 Points)
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sy Find the general solution of the system X'= AX where

1 20
A=|1 1 2|, giventhat A has an eigenvalue A = 1 of multiplicity 3.
0-11
(14 Points)
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sy Find the general solution of the system X'= AX where

1 20
A=|1 1 2|, giventhat A has an eigenvalue A = 1 of multiplicity 3.
0-11
(14 Points)
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