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our computations as time allows. GOOD LUCK!!
REQUEST FOR REGRADE 15
Please regard the following problems for the reasons I have indicated: 16
(e.g., I do not understand what I did wrong on page ) 17
18
19
(Regrades should be requested within a week of the date the exam is 20
returned. Attach additional sheets as necessary to explain your reasons.)
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PRINT NAME ( ) ID No.
Last Name, First Name MI, What you wish to be called
Follow the instructions on the Exam Cover Sheet for Fill-in-the Blank/Multiple Choice
questions.
Let y = 9(x) be the solution of the IVP given below. Using Euler's Method with h = 0.1 you
are to find a numerical approximation for ¢(0.2) (i.e.find y, and y,). Use a table and the standard
notation used in class (attendance is mandatory).

VP ODE vy’ =x+y IC  y(0)=0

1. (2 pts.) The general formula for Euler's method may be written

as . ABCD E
2.(Ipt) x,= ABCDE 5. (Ipt) y,= . ABCDE
3.(Ipt) x,= ABCDE 6.(2pts.) y, = . ABCDE
4. (1pt) x,= . ABCDE 7.Q2pts.) y,= . ABCDE

Possible answers this page.

A) 0.0 B)0.01 C€)0.031 D)0.1 E)0.2 AB)1.0 AC) 1.1 AD) 1.2 AE) 1.21
BC)1.22 BD)1.23 BE)1.52 CD)2.0 CE)2.1 DE)22 ABC) 2.3 ABD)2.3l
ABE) 2.32 ACD)241 ACE)2.43 ADE)3.3 BCD)3.4 BCE)3.64

BDE) ¥ =¥ T f(Xi¥i) CDE) Yi1 = Vi1 T h f(Xi,y) ABCD) iy = yio + h (X1, ¥ieen)
ABCE) Yii1 =¥~ h Xy 1,¥ier) ABDE) y,., =y, - hf(x,y,) ACDE) yy,; =y, + hif(x,,y,)
BCDE) vy,,, =y, +hf'(x,.y,) ABCDE)None of the above.

Possible points this page = 10. POINTS EARNED THIS PAGE =
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PRINT NAME ( ) ID No.
Last Name, First Name MI, What you wish to be called

True or false. Solution of Linear Algebraic Equations having possibly complex coefficients.
Assume A is an mxn matrix of possibly complex numbers, that X  is an nx1 column vector of
possibly complex unknowns, and that & is an mx1 possibly complex-valued column vector.

Now consider the problem Prob(C", Ax = b ); that is, the problem of solving the vector equation

A= : (*)

men axl gyl

where we look for solutions in C". Under these hypotheses, determine which of the following is
true and which is false. If true, circle True. If false, circle False.

8.(1 pt.) A)True or B)False If 'EJ =0 , then (*) always has at least one solution.
9.(1 pt.) A)True or B)False The vector equation (*) may have exactly two distinct solutions.
10.(1 pt.) A)True or B)False The vector equation (*) may have an infinite number of solutions.

11. (1 pt.) A)True or B)False If A is square and nonsingular, then (*) always has a unique
solution.

1 i 5
+12. (1 pt.) A)True or B)False If A = L 1} then (*) has a unique solut b 1 for any eC™.

13. (1 pt.) A)True or B)False Either (*) has no solutions, exactly one solution, or an infinite
number of solutions.
14. (1 pt.) A)True or B)False The equation (*) can be considered as a linear mapping problem
from one vector space to another.

Total points this page = 7. TOTAL POINTS EARNED THIS PAGE
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PRINT NAME ( ) ID No.
Last Name, First Name MI, What you wish to be called
Follow the instructions on the Exam Cover Sheet for Fill-in-the Blank/Multiple Choice
questions. In addition, circle your answer.
15. (2 pts.) Definition. Let S= {¥,.¥,....¥,

K

+<V where V is a vector space and the vector

equation ¢¥,+c,v,+. +c, ¥, =0 be (*). Then S is linearly independent if

ABCDE

A) the vector equation (*) has only the trivial solution ¢, =c,=-+=c, =0.
B) the vector equation (*) has an infinite number of solutions.
C) the vector equation (*) has a solution other than the trivial solution.
D) the vector equation (*)has at least two solutions.
E) the vector equation (*) has no solution.
AB) the associated matrix is nonsingular. AC. The associated matrix is singular
ABCDE) None of the above statements are correct.

Determine Directly Using the Definition (DUD) if the following sets of vectors are linearly
independent. As explained in class, determine the appropriate answer that gives an appropriate
method to prove that your results are correct (attendance is mandatory). Be careful. If you get
them backwards, you miss them both.

16. (4 pts.) LetS = {¥,.%, }cR® w¥, re =[2,2%,"and =[3, 3,8]". Then S is
. A ABCDE
A) linearly independent as ¢, ¥;  + ¥, =10,0,0] implies ¢, =0 and ¢, = 0.
B) linearly independent as 3%,  +(-¥, =0,0,0].
C) linearly dependent as ¢, v,  +¥, =10,0,0] implies ¢, =0 and ¢, = 0.
D) linearly dependentas 3%,  +(-¥, =10,0,0].
E) neither linearly independent or linearly dependent as the definition does not apply.
17. (4 pts.) LetS = {¥,.¥, 1cR’ w¥, re =[2,4%,"and =[3, 6, 12]". Then S is
ABCDE
A) linearly independent as ¢, ¥;  + ¥, =10,0,0] implies ¢, =0 and ¢, = 0.
B) linearly independent as 3%,  +(-¥, =10,0,0].
C) linearly dependent as ¢, ¥,  +¥, =10,0,0] implies ¢, =0 and ¢, = 0.
D) linearly dependentas 3%, +(-¥, =10,0,0].

E) neither linearly independent or linearly dependent as the definition does not apply.

Total points this page = 10. TOTAL POINTS EARNED THIS PAGE
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PRINT NAME ( ) ID No.
Last Name, First Name MI, What you wish to be called

Follow the instructions on the Exam Cover Sheet for Fill-in-the Blank/Multiple Choice questions.
Also, circle your answer.

Let the operator T:R>~R® be defined by T(X)= 3& j'l'l A-[3 12iye X and
XotX [0 0|
the back of the previous sheet, solve the problem Prob(R?, T(x) = 0 ); that is, the problem of
solving the vector equation Ll . The form of the answer may not be unique. To

obtain the answer listed follow the directions given in class (attendance is mandatory).
18. (4pts.) If A is reduced to U using Gauss elimination (recall that Gauss elimination is a very

precise process), then U = . ABCDE
rn 47 rir -47 47 [1 -47 [o 4]
3 11 -3 F LI} 1] |0 o | | 0 0|
Ao o Le o] e ef fo o] [o o] D) R
19. (4pts.) The solution of T(x)=0 may be written
as X = . ABCDE
A)No Solution B)|°|  [*] Yoy |7 e[ 3 1% Ac
) No Solution B) DJ [1: 3 ) 5 }.[1] 3 B Y|4 )

ABCDE) None of the above.
20. (1 pt.) The set of solutions for this problem may be written as

S= : ABCDE A)o B){-ﬂ} i[ﬂ}
D)ﬂiﬂ} m) {i=}-‘|:ﬂeR::j;eR} {i:;{_l ERJ:}rER} AQ)

, i 1
AD) {i =¥ [[’J eR":ye R} BC) None of the above correctly describes the sol
21. (1 pt.) The number of solutions to this problem is . ABCDE
A)0 B)1 C)2 D)3 E)4 AB)S5 AC) Infinite number of solutions
ABCDE) None of the above

Total points this page = 10. TOTAL POINTS EARNED THIS PAGE
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PRINT NAME ( ) ID No.

Last Name, First Name MI, What you wish to be called
Follow the instructions on the Exam Cover Sheet for Fill-in-the Blank/Multiple Choice questions.
DEFINITION. An operator T:V-W where V and W are vector spaces over the same field K is
linear if for all a,peK and #, ¥, €V, we have

22. (3 pts.) . ABCDE

THEOREM. The operator L: (R,R)-.(R,R) defined by L[y] =y" + 3y is a linear operator.
Proof. By the above definition, to show that the operator L is a linear operator, we must show that
if ¢, and c, are constants in the field R and ¢,(x) and ¢,(x) are functions in . AR,R), then

23.(2 pts.) . ABCDE
Since this is an identity, we can use the statement/reason format for proving identities.
STATEMENT REASON

L[c,9,(X)T¢,0,(X)] = [¢,0,(X)F¢,0,(X)]” + a[c,9,(X)+¢,0,(x)] 24. (2 pts.)

ABCDE
=25.(2 pts) . Calculus theorems
ABCDE
=26. (2 pt) . Definition of L.
ABCDE
Since we have shown the appropriate identity, we have shown that L is a linear operator.
QED

Possible answers to fill in the blanks.
A)T(V, ¥ ¥=T( %)+T( )% BT(F )=al( V;) ¥, OT¥  ¥3
DTV, )=w( ) IZl(av, +B ¥, )=dv, )+BT(F ¥, AB)Tw, +B ¥,

AC) L[g,(x)+0,(x)] = L[0,(xX)]+ L@,(x)] AD) L[c,0,(x)] = ¢,L[¢,(x)]

AE) L[c,0,(x)*¢,0,(x)] = L[¢,(X)]+L[0,(x)] BC) L[¢,0,(x)] = L[¢,(X)]

BD) L[¢,¢,(x)+¢c,0,(x)] = ¢, L[¢,(x)]+¢c,L@,(x)] BE) L[c,9,(x)] = ¢,L[9,(X)]

CD) Lio,(x)]*+L[@(x)] CE) L[c,9,(x)] + L[c,0,(x)] DE) ¢, Lo,(x)]+¢,L[0,(X)]

ABC) L[c,¢,(x)] ABD) ¢,[¢,"(X) +@,(x)]t¢,[9,"(X) T¢,(X)]

ABE)c,[9,"(X) = 3¢,(X)]+¢,[9,"(X) = 30,(X)] ACD) ¢,[¢,"(x) + 3¢,(X)]+¢,[0,"(X) + 39,(X)]
ADE) ¢,[9,"(X) = 30,(x)]+c,[0,"(X) = 309,(x)] BCD) Definition of L

BCE) Theorems from Calculus, BDE) Definition of T CDE) Definition of ./ (R,R)
ABCDE) None of the above.

Total points this page = 11. TOTAL POINTS EARNED THIS PAGE

)="T(
)=T(a

)
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PRINT NAME ( ) ID No.

Last Name, First Name MI, What you wish to be called
Follow the instructions on the Exam Cover Sheet for Fill-in-the Blank/Multiple Choice questions.
Also, circle your answer.

Let xy"+y' -4=0 I=(0,0) be (*). Alsolet L: ~((0,0),R)~ ~((0,2),R) be the operator
defined by L[y]= y" +(1/x)y’ and N, be the null space of L. On the back of the previous page
provide sufficient steps in the solution of (*) to answer the following questions.

27. (1 pt) Let (**) be the resulting first order linear ODE in v and x after making the substitution

v =y’ in (*). The standard form for (**) is ABCDE
APV +xvHx* =0 B)xX*vH2xv-4x*=0 C)x*v+xv+4x=0 D) X’V +x v-4x =0
AB)X*v4+xv+4=0 AC)x*v+xv-4=0 AD)X’v'+xv=4/x AE)X’v'+xv=-4/x
BO)x*v'+xv= 4 x BD)x’v'+xv=-4x BE)xX’v+xv =4x> CD)x’v'+xv = -4x’
CE)W'+(1/x)v=4x" DEW+(1/x)v=-4x" ABC)V'+2/x)v=4x* ABD)v'+(2/x)v = -4x*
ABE)V' + (3/x) v=4x" ACD)v'+ (3/x) v=-4x* ACE)v'+(4/x)v =4x*
BCD) v’ + (4/x) v =-4x* ABCDE) None of the above

28. (2 pts.) An 1ntegrat1ng factor for (**) isp= A BCDE
A) e B)e* ()™ D)™ E)x AB) -x AC)x*> AD)-x* AE)X BC) -x°
BD) x* BE) -x* ABCDE)None of the above

29. (3 pts.) In solving (**), the following step occurs:

. ABCDE
A)d(ve')/dx =4 B)d(ve')/dx =4 C)d(ve*)/dx=4x D)d(ve")/dx=-4x E)d(vx)/dx=4
AB)d(vx)/dx =-4 AC)d(vx’)/dx=4 AD)d(vx’)/dx =-4 AE)d(vx’)/dx =4
BC) d(vx*)/dx =-4 BD)d(vx*')/dx =4 BE)d(vx')/dx =-4 CD)d(vx*/dx = 4x*
ABCDE) None of the above steps ever appears in any solution of (**).

Possible points this page = 10. POINTS EARNED THIS PAGE =
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PRINT NAME ( ) ID No.
Last Name, First Name MI, What you wish to be called

Follow the instructions on the Exam Cover Sheet for Fill-in-the Blank/Multiple Choice questions.
Also, circle your answer.

This problem is a continuation of the problem type from the previous page, but with different
values. Consider the ODE y” + p(x) y’ = g(x) (with x>0) which we call (*). Let
L: ((0,),R)~.((0,),R) be the operator defined by L[y]= y"+ p(x) y' and N; be the null
space of L. Suppose by letting v =y’, we can obtain the ODE d(vx)/dx = 2x which we call (**).
On the back of the previous sheet, you are to solve (**) and then (*) and then answer the following
questions.
30. (4 pt) The general solution of (**) may be written as

V= ABCDE A)4+c/x B)-4+c/x
C) x+e/x D)x*+c/x E)x*+c/x AB) x'+c/x AC)2x +c/x* AD)-2 + c/x?
AE)2+c/x  BC) -2+c/x  BD)2+cIn(x) BE) -2+c In(x) CD)2x +c/x* CE)-2x+c/x
DE)2x+c/x ABC) 2x +c/x* ABD)2x +c¢/x>  ABCDE)None of the above.
31. (4 pt) The general solution of (*) may be written as

y= ABCDE A)+c/x*+c,
B) —4+¢,/x* +¢, C)4x+c/x +¢, D) -4x+(c, /x) +¢, E)4x+(c/x*)te, AB) -4x+c,/x> +¢,
AC)x+c¢, Inx+c, AD) x2/2+ ¢, Inx+c, AE)x’/3+c¢,Inx+tc, BC)x'4 +¢, In x+c,

BD) x*/5+ ¢, Inx+c, BE)-x?+c¢, In(x)+c, CD)x’2+(cl/x2) +c, CE)fxva(cl/xz)Jrc2
DE)x+(c,/x) +¢, ABC) -x+(c,/x)+c, ABD)x+(c,/x*)+c, ABE) -x + (¢,/x?) + ¢,
ABCDE)None of the above.

32. (1 pt) The dimension of the null space for L is ABCDE
A)l B)2 (C)3 D)4 E)5 AB)6 AC)7 ABCDE)None of the above.

33. (1 pts) A basis for the null space of Lis B = ABCDE
A) {1/x,1} B){l/x 1} O {1l/x,1/x*} D){l,e*} E) {1/, e”‘} AB) { 1/x%, ¢* }
AC) {1,x} AD) {1,x*} AE){x,x*} BO) {l,In(x)} ABCDE)None of the above.

Possible points this page = 10. POINTS EARNED THIS PAGE =
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PRINT NAME ( ) ID No.
Last Name, First Name MI, What you wish to be called

Follow the instructions on the Exam Cover Sheet for Fill-in-the Blank/Multiple Choice questions.

In addition, circle your answers.

Let y = y(x) so that y’ = dy/dx. Consider the ODE y"+4y'+4y=0 V x € R which we call (¥).

Let L: /(R,R) ~ ~(R,R) be the operator defined by L[y] = y"+4y'+4 y and let N, be the null space of

L. On the back of the previous page solve (*) and then answer the questions below. Be careful! Once

you make a mistake, the rest is wrong.

34. (1 pt) The dimension of N; is ABCDE A)I B)2 C)3 D)4
E)5 AB)6 AC)7 AD)Countably infinite AE) Uncountably infinite ABCDE)None of the above.

35. (1 pts) The auxiliary equation for (*) is ABCDE
A)+4r+4 =0 B)*+4r -4=0 O)* -4r+4 =0 D)r* -4r-4=0 E)*+6r+9 = O AB)+6r-9=0
AC)r* -6r+9 =0 AD)r* -6r -9 = 0 AE)r*+8r*+16 = 0 BC)r*+8r* -16 = 0 BD)r’-8r’*+16 =0
BE)AE) -8r-16=0 CD)*+10r+25=0 CE)+10r-25=0 DE)* -10r+25=0
ABC)? -10r -25=0  ABCDE) None of the above.
36. (2 pts) Listing repeated roots, the roots of the auxiliary equation

arer = ABCDE A)0,0 B)0,2 C)0,-2 D)2,2 E)-2,-2 AB)2,-2
AC)0,3 AD)0,-3 AE)33 BC) -3,-3 BD)3,-3 BE)2,3 CD)-2.-3 ABCDE)None of the above.

37. (3 pts) A basis for N, is B = ABCDE A){l,x} B){l,e*}
C){l,e ™} D){e*xe™} E){e™,xe ™} AB){e™e ™} AC){I e} AD){l,e**} AE){e™, xe3" }
BC) {e *xe ™} BD){c™e *} BE){e™,¢™} CD){e >, ¢} CE){l,e e} DE){1,&, ¢}
ABC){1, e*,xe™} ABD){l,x,e ™} ABE) {1,x,¢e™} BCD) {1,x, e} ABCDE) None of the above.

38. (2 pt) The general solution of (*) isy = . ABCDE
A)c+cx  B)ee™texe™ C)exte,xe ™ D)extc,e ™ E)c, e ™exe™  AB)ce™+c,e ™
AC)c,+c,e™ AD)c, +c,e ™ AE)c,e™+c, xe™* BC)c,e *+c,xe ™ BD)c,e™+c,e ™ BE) ¢, e +c,e™
CD)c,e**+c,e ™ CE)c,e *+c,e ™ DE)c,tc,e™+c,e ™ ABC)c te,e”+exe™ ABD)c,+c,x+e,e ™
ABE)c,+c,x+c,e™  BCD)cte,xt+c,e®™  ABCDE) None of the above.

Points this page =9. TOTAL POINTS EARNED THIS PAGE
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PRINT NAME ( ) ID No.
Last Name, First Name MI, What you wish to be called

Follow the instructions on the Exam Cover Sheet for Fill-in-the Blank/Multiple Choice questions.
In addition, circle your answers.

Let y = y(x) so that y’ = dy/dx. Consider the ODE y"+4y'+5y =0 V x € R, which we call (*). Let
L: /(R,R)~.(R,R) be the operator defined by L[y] = y"+4y’+5y, and let N, be the null space of L.
On the back of the previous pagr solve (*) 00and then answer the questions below. Be careful! Once
you make a mistake, the rest is wrong.

39. (1 pt) The dimension of N, is ABCDE A)I B)2 C)3 D)4
E)5 AB)6 AC)7 AD)Countably infinite AE) Uncountably infinite ABCDE)None of the above.

40. (1 pts) The auxiliary equation for (*) is ABCDE
A)rPHr+5=0 B)r-4r+t5=0 Oy’ +4r+6=0 D)’ -4r+6=0 E)r2+4r+7 0
AB)P-4r +7 =0 AC)r+6r+10 =0 AD)r’-6r +10 =0 AE)*+6r+11 =0 BCO)r'-6r+11 =0
ABCDE) None of the above.

41. (2 pts) Listing repeated roots, the roots of the auxiliary equation are

r= . ABCDE
A)1,3 B)-1,-3 C)2,4 D)-2,-4 E2++f2 -2 22+ 20 —2-2 203+ 3-
AD)-3++2 A2 AE)2+i,2-i BC)-2+,-2-i «2))2++2 i2- 2 i B«22+ i,-2-
CD)3++2 2 i Wf2-3+ 42 i-3- i ABCDE) None of the above.
42. (3 pts) A basis for N, is B = ABCDE A){e'e™}
B){eXe ™} O){e*e"! D){e>e*! E)f E.’E‘ +2)x Ec «.I'- )x e(-l-xﬁ}x:e(-l-f,x
AC){ @x g3 g‘f-“ﬁf':g*“-“ﬁ»* ' AE){e*cos(x),e2sin(x)}
BC){e cos(x),e Zsin(x)}  BD){e¥cos(+2  x).e*+2 x)! BE){+/2 cos( ¥2),e Zsin(
CD){e*cos(+2  x),e™+/2 x)} CE){~/2 cos( J2),e ¥sin( x)}  ABCDE) None of the at
43. (2 pt) The general solution of (*) is y(x) = ABCDE
A)ce* +c,e™ B)ee*+ce™ COce™+c,e”™ D)ce™tc,e™ E) ge “ﬁ’“ +e g
AB) e 2V g gl 8 4o dTE ) e T o d I AD)
AE)c,e®cos(x)+c,e”sin(x)} BC)c,e Zcos(x)+c,e Zsin(x)} BD)c,e®cos(+2  x)+e,e™ 2 x)}
BE)c,e **cos( i x+c2),e’2"«.u'"§ x)} CD)cf2 cos( 3 c,e”sin( X)
CE)c,e **cos( i3 x)+cze’3xnﬁ x)}  ABCDE) None of the above. .

Points this page =9. TOTAL POINTS EARNED THIS PAGE
MATH 261 EXAM 2 -D1 Prof. Moseley Page 10



PRINT NAME ( ) ID No.
Last Name, First Name MI, What you wish to be called

Follow the instructions on the Exam Cover Sheet for Fill-in-the Blank/Multiple Choice questions.
In addition, circle your answers.

Let y = y(x) so that y’ = dy/dx. Consider the ODE y"+4y'+2y =0 ¥V x € R which we call (*). Let
L: /(R,R)~.~(R,R) be the operator defined by L[y] =y" + 4y’ + 2y, and let N, be the null space of L.
On the back of the previous page solve (*) and then answer the questions below. Be careful! Once
you make a mistake, the rest is wrong.

44. (1 pt) The dimension of N; is ABCDE A)l B)2 (O3 D)4
E)5 AB)6 AC)7 AD)Countably infinite AE) Uncountably infinite  ABCDE)None of the above.

45. (1 pts) The auxiliary equation for (*) is . ABCDE
A)rP+4r+1=0 B)r-4r+1=0 Or+4r+2=0 D)r-4r+2=0
E)P+4r+3=0 AB)r-4r+3=0 AC)r+6r+6=0 AD)r? - 6r+6=0
AE) P +6r+7=0 E)r* - 6r+7r=0  AB) None of the above.

46. (2 pts) Listing repeated roots, the roots of the auxiliary equation are

r= . ABCDE A)l,3 B)-1,-3
C)2,4 D)-2,-4 E2++2 -2 W22+ 2 —2-2 203+ 3-
AD)-3++2 A2 AE)2+,2-i BC)-2+,-2-i +20)2++2 i2- 2 i B«22+ i,-2
CD)3++2 2 i Wf2-3+ 42 i-3- i ABCDE) None of the above.
47. (3 pts) A basis for N, is B = ABCDE A){e'e™}
B){ef ’ef3x} C){eZX 4x} D){e 2x 4x} E){ e(f— '\'F' 1 E& 'J- X E.E_z_'\ﬁ:'x:e(_ _'\lF'«I
AC){ D g3 g‘f-“ﬁf':g*“-“ﬁ»* Y AE){e¥cos(x),e¥sin(x)}

BC){e *cos(x),e **sin(x)} BD){e™cos( N2 x),e2 x)} BE) {2 cos( J2),e 2sin(

CD){e¥cos(+2  x).e*2 X)) CE){~/2 cos( 21,6 ¥sin( X))}
ABCDE) None of the above.

48. (2 pt) The general solution of (*) is y(x) = . ABCDE
A)c,et +c,e™  B)ee+ee™ C)oe+c,e” D)oo E) e e d s

AB) e T o g G F 4o R \C) N o R AD)

AE)c,e*cos(x)+c,e”sin(x)} BC)c,e **cos(x)+c,e *sin(x)} BD)c,e**cos( 3 x)+c,e g
BE)c,e **cos( W2 x+c,),e > oy x)} CD)cf2 cos( i c,e”*sin( X)
CE)c,e *cos( «.E x)+c,e «.E x)} ABCDE) None of the above. .
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PRINT NAME ( ) ID No.

Last Name, First Name MI, What you wish to be called
Follow the instructions on the Exam Cover Sheet for Fill-in-the Blank/Multiple Choice questions. In
addition, circle your answers.

Let y = y(x) so that y’ = dy/dx. Consider the ODE 2y"+y’'-y =0 V x € R which we call (*). Let
L:A (R,R)- ~(R,R) be the operator defined by L[y] = 2y"+y’ -y, and let N, be the null space of L.
On the back of the previous page solve (*) and then answer the questions below. Be careful! Once
you make a mistake, the rest is wrong.

49. (1 pt) The dimension of N; is ABCDE A)l B)2 ()3 D)4
E)5 AB)6 AC)7 AD)Countably infinite AE) Uncountably infinite ABCDE)None of the above.

50. (1 pts). The auxiliary equation for (*) is ABCDE
ARr+r+1=0 B2r+r-1=0 C)2r -r+1=0 D)2 -r-1=0 E)2r2 +3r+1=0
AB)2r+3r-1=0 AC)2r -3r+1=0 AD)2r -3r-1=0 AE)2r+r+3=0 BC2r'+r-3=0
BD)r’ -r+3=0 BE)2r* -r -3=0 CD)2r* +5r+3 =0 CE)2r*+5r-3=0 ABC)2r* -5r+3 =0
ABD)2r* -5r -3 =0 ABCDE) None of the above.

51. (2 pts). Listing repeated roots, the roots of the auxiliary equation are

r= ABCDE A)LLI2 B),-12 C)-1,12 D)-1,-
E) 1372 AB)I.-32 AC)-1.372 AD)-1,-3/2 AE) 1+ (1/2)i 1- (12)i

BC) -1+ (12)i, - 1- (122)i  BD) 1+ (3/2)i, 1-(322)i BE) ~1+(3/2)i, - 1-(3/2)i

CD)l+, 1-i CE)2,3 DE)2,-3 ABC)-2,3 ABD)-2, -3 ABE) None of the above.

52. (3 pts). A basis for N, is B= ABCDE A) { et e}
B){ ex’ ef(l/Z)x} C){ efx, e(l/2)x} D){ e , e (1/2)x} E){e e(3/2))(} AB){ e e (3/2)x} AC){ e e(3/2)x}
AD){ e, e AE){e* cos((1/2)x), e* sin((1/2)x)} BC){e ™ cos((1/2)x), e sm((1/2)x)}
BD){e* cos((3/2)x), e* sin((3/2)x)} BE){e ™ cos((3/2)x), e * sin((3/2)x)} CD){e*cos(x),e*sin(x)}
CE){ e™, e™} DE){e*™, e ™} ABC){e ™, ™} ABD) { e, ¢**} ABCDE)None of the above

53. (2 pt) The general solution of (*) is y = . ABCDE
A)Clex+cze(1/2)x B)Clex _}_Czef(l/Z)X C)Clefx + Cz e(1/2))( D)Clefx + 02 ef(]/Z)x E)Clex + C2 e(3/2))(
AB)c,e* +c,e P AC)c,e ™ +c, e®* AD)c,e *+c,e @ AE)c,e*cos((1/2)x) + ¢, e* sin((1/2)x)
BC)c,e *cos((1/2)x) + ¢, e * sin((1/2)x) BD)y = ¢, €* cos((3/2)x) + ¢, €* sin((3/2)x)
BE)c,e *cos((3/2)x) + c,e *sin((3/2)x) CD)c,e"?* +¢,e™ CE) c,e"+c¢c,e ™
DE)c,e "?*+ ¢, e™ ABC)c,e ™ +c,e™ ABD)c,e ™ +c,e ™ ABCDE)None of the above.
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