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1. If ¢ is constant, then the solution of the differential equation
- 1  Inz
Y r+1 v= r+1
is given by
(a) x x c .
a) y = —
Y - 1 1 1 (correct)
c
b —
(b)y r+1 e r+1
1 1
(c) y= T e EE +c(x + 1)
x x
x c
d) v —
() y r+1 na:—i—erl r+1
1 1
(e) y= ANy W +c(x +1)
x
2. If ¢ is constant, then the solution of the exact differential equation
(y? + ysinz) dr + | 22y — cosx — ! dy =0
1+ y?
is given by
a) zy? —ycosx —tan" 'y =c (correct)

b) zy? + ysinz +tan! y = c

(c

d) 2y? —ycosx +tan"t y = c

()
(b)
) 2y — 2ycosx +tan"l y =c
(d)
)

(e) xy?> —ycosx +2tan"! y = ¢
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3. If ¢ is constant, then the solution of the homogeneous differential equation
(x+3y)der — (Bx+y)dy =0

is given by

a (y - x) = c(y + l’) (correct)

4. If y; = 1 is a solution of the differential equation (1 — z?)y” — 22y’ = 0, then by
using reduction of order, a second solution y, =

1 1+
1—x
1 2+
1—x
1 14+
2—x
1 1 —=x
2+ x
1 1—x
14+

(correct)
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5. A homogeneous linear differential equation with constant coefficients whose general
solution is

Y = €1 COST + CoSIN T + €3 CcOs 2T + ¢4 s1n 2x

is given by

(4) +5y" +4y =0 (correct)

6. Using the undetermined coefficients, a form of a particular solution for the differen-
tial equation

y'+3y =4z -5

is given by

a) Yp = Az? + Bx (correct)
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7. By using variation of parameters method, a particular solution of the differential
equation

" 9x

Yy — 9y = e is given by

1 1 3
—— ——x— %) e (correct)
24 4 4

n

8. The general solution of the differential equation z3y"” — 6y = 0 is given by

) y = c12® + ¢ cos(v2 Inx) + ¢3 sin(v/2 Inx) (correct)
) y = 12 + ¢y cos(v/2 Inx) + c3 sin(v/2 Inx)

(c) y = c12® + ¢3 cos(2 Inx) + ¢3 sin(2 In )
) Y (
)y (

= c12% + ¢p cos(2 Inx) + ¢3 sin(2 Inx)

= 12 + ¢ cos(3 Inz) + c3 sin(3 Inx)
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9. The minimum radius of convergence of a power series solution of the second order

differential equation (2% — 2z +5)y” + 2y’ — y = 0 about the ordinary point z = —1
is equal to

(a) 2\/§ (correct)
(b) 5

(c) 3v2

(d) 2v/3

(e) 1

(0.9]

10. If y = Z cpx” is a power series solution of the differential equation
n=0
(x? 4+ 1)y” — 6y = 0, then the recurrence relation is given by

3—k
(a) co = 3¢y, €3 =1, Cpao = [ Tk k=223,... (correct)
k—3
(b) ca = co, c3 = ci, Ces2 =3 1Ck7k—2737---
4—k
=2 =2 = k=23,...
(c) Co, C3 €1, Ck+2 A 1Ck, » 95
3+k
d =3 =2 = —0qp, k=2,3,...
(d) e Co, C3 €1, Ck+2 k+1ck, 79,
3—k
(€) g =4cy, c3 = 1, Cpro = c, k=2,3,...

kE+1
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11. The number of regular singular points of the differential equation
? (2% — 25)(x — 2)%" + 32(x — 2)y + 7(z +5)y =0

1S

(correct)

o

12. If y = Z c,x"*" is a series solution for the differential equation 2zy” — ¢’ + 2y = 0

n=
about x = 0, then the non-integer indicial root is equal to

(correct)

—
o
N——r

Wik AW~ Wl W
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13.

14.

Ifcg#£0,¢1 =0, ¢, = —%, k=2,3,4,...1is the recurrence relation correspond-

ing to the indicial root » = = in the series solution of the differential equation

22%y" — xy’ + (22 + 1)y = 0 about x = 0, then the solution is given by

(a) y =22 1—éx2+1—é8x4—..._ (correct)
(b)y:x% 1—%:52 %84—1_”:

(c) y=a? _1+65L’2—|—1—28 t

(d) y = a2 :1+§:1:2+6—18x4—

(e)y:x% 1—%x2—|—6—18x4—|—

1
If X; = ( 1 ) e and X, = :; ) b are two solution vectors of a homogeneous

linear system X’ = AX, then the Wronskian W (X7, X5) =

a) 8et (correct)
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15. If the general solution of the system X' = ( ? § ) X is given by

X:Cl(ﬁ)ent+02<i>e4tv

then m+n+ k=

(a) 3 (correct)
(b) 4
(c) 2
(d) —2
(e) —4

16. If X7 = 1 ) e~ ! is a solution of the linear system X' = :g Z X that corre-
sponds to the only eigenvalue A = —1, then a second linearly independent solution

of the system is given by

) e! (correct)

N —— ~— N————
5
+

7 N 7N
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1

17. Given that K = ( | — 2

) is an eigenvector that corresponds to the eigenvalue

6 —1
5 4

, (6 —1 (2 <E>_
problemX—(5 4 X, X(0) = g then X 5) =

A =5+ 2i of the matrix A = ( ) If X (¢) is the solution of the initial value

2 ) 5m
B e? (correct)

1 1
18. If X, = ¢ ( 1 > el + ¢y ( 5 ) e~ ! is the general solution of the homogeneous linear
system X' = AX, then using the variation of parameters method, a particular

solution X, of the non-homogeneous system X' = AX + ( ft > is given by

At
St 4 (correct)
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19. Using the exponential of a matrix method, if the general solution of the system

000 1 0 0 c
X'=1300 | Xisgivenby X=1 g(t) 1 0 co |,

510 h(t) f(t) 1 3
then ¢g(2) + h(2) 4+ f(2) =

24 (correct)

20. The eigenvalues of the matrix

5 —1 0
A=10 -5 9
5 —1 0
are
a =0, A=4and \=—4 (correct)
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1. A homogeneous linear differential equation with constant coefficients whose general
solution is

Y = €1 COST + CoSIN T + €3 CcOs 2T + ¢4 s1n 2x

is given by

2. If 4y = 1 is a solution of the differential equation (1 — z?)y” — 22y’ = 0, then by
using reduction of order, a second solution yy =

1+2
2—x
2+«
1—x
14z
1—2x

5

~~
®
N~—"

=

=

—~
o
N~—r

1—x
142
1—x
2+

&

5

Wl Wl NI~ NI~ N

~/
@
N—



222, Math 202, Final Exam Page 2 of 10 CODEO1

3. If ¢ is constant, then the solution of the homogeneous differential equation

(x+3y)der — (Bx+y)dy =0

is given by

(a) y—z=cly+ )

(b) y — 2 = c(y + x)?
(¢) (y+2)* =cly — 22)
(d) (y+2)*=cly —2)
(e) (y —2)* =cly +2)

4. If ¢ is constant, then the solution of the exact differential equation

: 1
(y2_|_ysmgc)dx—|— (Qxy 1+y2) dy =0

is given by

a) xy? —ycosx —tan 'y =c

b) xy? —ycosx +2tan"! y = ¢
(c

d) 2y? — 2ycosx +tan~! y = c

(a)
(b)
) 2y +ysinx +tan~t y =c
(d)
)

(e) xy®> —ycosx +tan™t y =c
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5. If ¢ is constant, then the solution of the differential equation

n 1  Inz
4 —I—ly x+1
is given by
1 1
(a)y:x+ nz— 25 +c(x + 1)
x x
r+1 r+1
(b) y = Inz + ——+c(z +1)
x x
x c
= 1
() y r+1 nx+x+1
(d) y= " e — ‘
r+1 r+1 x+1
(e) T, N x N c
e) y= nx
Y z+1 r+1 xz+41
(0]
6. If y = Z cpx” is a power series solution of the differential equation
n=0

(x? 4+ 1)y” — 6y = 0, then the recurrence relation is given by

(a) co = 3cp, €3 = 2¢1, Cpyo = ?]::_I;ck, k=223,...

b 3 k=2

()62_360’63_61’Ck+2_k—+16k’ =23,...
4 —k

(c) 02—200,03—201,ck+2—k—_|_10k,k:—2,3,...
3—k

(d) co = 4cy, c3 = c1, Chia = T 1ck,l~1:—23

(e) ca = co, 3 = cC1, Chy2 = z ?Ck,k—l?},---
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n

7. The general solution of the differential equation z3y"” — 6y = 0 is given by

= c12? + ¢ cos(2 Inz) + c3 sin(2 Inx)
)

)y (

) y = c12® + 3 cos(3 Inz) + c3 sin(3 Inx
(c) y = c12® + ¢3 cos(2 Inx) + ¢3 sin(2 In )

)y (

)y (

= c12% + ¢ cos(v/2 Inz) + ¢3 sin(v/2 Inx)
= c12° + ¢ cos(v/2 Inx) + 3 sin(v/2 Inx)

8. Using the undetermined coefficients, a form of a particular solution for the differen-
tial equation

'+ 3y =4x -5

is given by
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9. The minimum radius of convergence of a power series solution of the second order
differential equation (2% — 2z +5)y” + 2y’ —y = 0 about the ordinary point z = —1
is equal to

10. By using variation of parameters method, a particular solution of the differential
equation

9
y' — 9y = Tx is given by
e tr
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2 2

11. If the general solution of the system X' = ( | 3

XICl(ZnQ)Gnt‘FCZ(]i)e%v

then m+n+ k=

) X is given by

(a) 2
(b) —2
(c) 4
(d) 3
(e) —4
12. If ¢g #£0,¢1 =0, ¢ = —%, k=2,3,4,...1is the recurrence relation correspond-

ing to the indicial root r = 5 in the series solution of the differential equation

22%y" — xy’ + (22 + 1)y = 0 about = 0, then the solution is given by

[ 1 1
(a) y = x2 1—|——x2+—x4—...]

3 68
1 1 1 |
b — 73 T2 - .4
(b) y==x &7 168x+ |
1 1 1
(¢) y=2x? 1—6x2+1—%az4—
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e.¢]

13. Ify = Z ¢,z is a series solution for the differential equation 2xy” —y' + 2y = 0

n=
about x = 0, then the non-integer indicial root is equal to

WIN N DN WW | W

14. If X; = ( _11

linear system X’ = AX, then the Wronskian W (X, X5) =

3 :
) e 2 and X, = < 5 ) 5 are two solution vectors of a homogeneous
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15. The number of regular singular points of the differential equation
? (2% — 25)(x — 2)%" + 32(x — 2)y + 7(z +5)y =0

1S

16. The eigenvalues of the matrix

5 —1 0
A=10 -5 9
5 —1 0
are
() A=1,A=1+2
(b) A=0,A=3 and A = -3
(c) =1, A=4and A= —4
(d) A=0,A=4and A = —4
() A=1, A=3and A = -3
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1 —6 5
17. If X7 = ( ) 54 > X that corre-

sponds to the only eigenvalue A = —1, then a second linearly independent solution
of the system is given by

) e ! is a solution of the linear system X’ =

)

e b+t

I o
~ - ~—m =
o ~__
N ®

3

iR

+
Y e Y e

18. Using the exponential of a matrix method, if the general solution of the system

000 1 0 O c
X'=1300 | Xisgivenby X=1 g(t) 1 0 co |,

510 h(t) f(t) 1 c3
then g(2) + h(2) + f(2) =
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1

19. Given that K = ( | — 2

) is an eigenvector that corresponds to the eigenvalue

6 —1
5 4

, (6 —1 (2 <E>_
problemX—(5 4 X, X(0) = g then X 5) =

A =5+ 2i of the matrix A = ( ) If X (¢) is the solution of the initial value

1 1
20, If X, = ¢ ( 1 > el + ¢y ( 5 ) e~ ! is the general solution of the homogeneous linear
system X' = AX, then using the variation of parameters method, a particular

solution X, of the non-homogeneous system X' = AX + ( ft > is given by

(1)
%= (")
@x=(,")
on-(4)
@ %= (5 )
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1. If ¢ is constant, then the solution of the exact differential equation

1
(y2—|—ysin:1;)da:—|—<2xy—cosx— ) dy =0

is given by

a ;Uy2 —ycosx—tam_1 y=-=c

(
(b) xy? —2ycosx +tan™t y = ¢

)

)

(c) xy? —ycosx +2tan~! y = ¢

(d) xy*> —ycosxz +tant y=rc
)

(e) xy? +ysinx +tan~! y =c

2. If ¢ is constant, then the solution of the homogeneous differential equation
(x+3y)dr — (3x+y)dy =0

is given by
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3. If 4y = 1 is a solution of the differential equation (1 — z?)y” — 22y’ = 0, then by
using reduction of order, a second solution yy =

1 1—=x
=1
(a) n1+:r:
1 14+
b) =1
(b) 5lnj—
1 14+
—1
(c) n2—x
1 2
(d) ~In| =~
1l—=x
1 1l—=x
=1
(€) n2+x

4. If ¢ is constant, then the solution of the differential equation

n 1  Inz
Y x+1y_x+1
is given by
(a) —x+1ln:c ;+C(x+1>
Y= x
x x c
b) y= —
(b) y s+l Tzl Tl
(c) y = nz+—— + —
r+1 r+1 x+1
1 1
(d)y:x+ nz— 25 +c(x + 1)
x
(e) y = "z
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5. A homogeneous linear differential equation with constant coefficients whose general
solution is

Y = €1 COST + CoSIN T + €3 CcOs 2T + ¢4 s1n 2x

is given by

6. By using variation of parameters method, a particular solution of the differential

equation
9
y" — 9y = eTx is given by
1 3.,\ .
(a) yp = (1 — 7%~ Z$2> e ?
1 3 _3g
(b) yp = (—ﬂ+x+zx2> e ?
1 3
(c) yp = (Z —x— ZxQ) e 3"
(d) y, = i—1—33[;—:102 e 3
P24
11 3.,\
(e) yp = (_ﬂ e Zﬁ) e?
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7. The minimum radius of convergence of a power series solution of the second order

differential equation (2% — 2z +5)y” + 2y’ — y = 0 about the ordinary point z = —1
is equal to

(a) 5
(b) 2v/3
(c) 2v2
(d) 3v2
(e) 1

(0.9]

8. Ify= Z cpx” is a power series solution of the differential equation
n=0
(x? 4+ 1)y” — 6y = 0, then the recurrence relation is given by

33—k
=4 = = — k=223, ...
(a) C2 Co, C3 C1y Ck+2 k_i_lcka ) 9y
3+ k
b =3 =2 = — k=223, ...
(b) ca = 3co, €3 = 2¢1, Cpy2 L , 3,
(c) 2 2 Ak k=23
2 0, €3 1, Ck+2 k—|—1 ks 3 9Dy
33—k
(d) c2 = 3co, c3 = c1, Chy2 = P k=23,...
k—3
(e) ca =co, c3 =1, Chpr = T k=2,3,.
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9. Using the undetermined coefficients, a form of a particular solution for the differen-
tial equation

'+ 3y =4x -5

is given by

3,01

10. The general solution of the differential equation x°y 6y = 0 is given by

) y = c12? + 3 cos(2 Inz) + c3 sin(2 Inx)
) y = c12® 4 ¢y cos(v/2 Inz) + ¢3 sin(v/2 Inx)
(c) y = c12® + ¢2 cos(2 Inx) + ¢3 sin(2 In )
(d) y = c12% + 5 cos(v/2 Inx) + c3 sin(v/2 Inx)
)y (

= 123 + ¢ cos(3 Inz) + c3 sin(3 Inx)
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11. If the general solution of the system X' = ( 22 ) X is given by

1 3
X:Cl(ﬁ)ent+02<i>e4tv

then m+n+ k=

w

NN

o0
12. If y = Z ¢, is a series solution for the differential equation 2zy” — ' +2y =0

n=0
about x = 0, then the non-integer indicial root is equal to

QW RN WWIN W N
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13. If ¢g #£0,¢1 =0, ¢ = —%, k=2,3,4,...1is the recurrence relation correspond-

ing to the indicial root » = = in the series solution of the differential equation

22%y" — xy’ + (22 + 1)y = 0 about x = 0, then the solution is given by

1 1
(b) y=x 37 —|—68x—|— ]
1 1 |
— 2 |14+ 2 — A
(c)y== +6:z: +168 |
(d) y =22 %~ 1657 + |

14. The number of regular singular points of the differential equation
23 (2% — 25)(z — 2)%" 4+ 3z(z — 2)y + T(z +5)y =0

1S
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15. If Xy = ( _11 ) e ?t and Xy = ( 2 ) b are two solution vectors of a homogeneous

linear system X’ = AX, then the Wronskian W (X1, X3) =

16. Using the exponential of a matrix method, if the general solution of the system

000 1 0 0 c1
X'=1300 | Xisgivenby X=1 ¢g(t) 1 0 co |,

5 10 h(t) f(t) 1 3
then ¢g(2) + h(2) + f(2) =
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17 It X, = < 1 ) el + ¢ ( ;) ) e~! is the general solution of the homogeneous linear

system X' = AX, then using the variation of parameters method, a particular

solution X, of the non-homogeneous system X' = AX + ( ft ) is given by

1

18. Given that K = ( 19

> is an eigenvector that corresponds to the eigenvalue

6 —1
5 4

6 —1 —2 (s
/ — — —
problem X' = (5 4 )X, X(0) = ( g ) then X (2>

A = 5+ 2i of the matrix A = ( ) If X () is the solution of the initial value
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—6 5
5 4 > X that corre-

sponds to the only eigenvalue A = —1, then a second linearly independent solution
of the system is given by

19. If X7 = ( 1 ) e is a solution of the linear system X' =

20. The eigenvalues of the matrix

5 —1 0
A= 0 =5 9
5 —1 0

are
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1. A homogeneous linear differential equation with constant coefficients whose general
solution is

Y = €1 COST + CoSIN T + €3 CcOs 2T + ¢4 s1n 2x

is given by

2. If ¢ is constant, then the solution of the exact differential equation

1
(y? + ysinz) dw + <2xy—cosx— 1+y2> dy =0

is given by

(a) zy? —ycosx +tan !y =c
(b) zy?> +ysinz +tan™t y =c
(c) xy? —2ycosx +tan™t y =c
(d) 2y? —ycosz —tan~t y = ¢

)

e) xy? —ycosx 4+ 2tan"t y = ¢
(e) zy* —y Y
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3. If ¢ is constant, then the solution of the homogeneous differential equation
(x+3y)der — (Bx+y)dy =0

is given by

4. If ¢ is constant, then the solution of the differential equation

- 1 _ Inz
Y a:+1y_x—|—1
is given by
1 1
(a)y:$+ Inz v +c(z+1)
x x
1
(b)y:xJr Inz— 25 +c(z+1)
x x
x x c
= Inz —
() y x 1na: r+1 x+4+1
x c
d =
() y x 1n:13—|—x+1 x4+ 1
(e) y= nz+ —
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5. If 41 = 1 is a solution of the differential equation (1 — z?)y” — 22y’ = 0, then by
using reduction of order, a second solution yy =

1 1—=x
=1
(a) n1+:r:
1 1—2a
b) =1
(b) 3lnjo——
1 242
—1
(c) nl—x
1 1
(d) ~In|—~
2—x
1 14+
—1
(€) ol -

6. By using variation of parameters method, a particular solution of the differential

equation
9
y" — 9y = Tx is given by
e -r
1 2 —3x
(a) yp = —ﬂ+x+1$ e
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7. Using the undetermined coefficients, a form of a particular solution for the differen-
tial equation

'+ 3y =4x -5

is given by

3,01

8. The general solution of the differential equation x°y 6y = 0 is given by

(a) y = c123 + ¢ cos(3 Inz) + c3 sin(3 Inx)
(b) y = c12® + ¢3 cos(2 Inz) + ¢3 sin(2 Inx)
(¢) y = c12® + 3 cos(v/2 Inx) + c3 sin(v/2 Inx)
(d) y = c12? + ¢3 cos(2 Inx) + ¢3 sin(2 Inx)
(e) y = c12% + ¢y cos(v/2 Inx) + c3 sin(v/2 In )
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9. The minimum radius of convergence of a power series solution of the second order
differential equation (2% — 2z +5)y” + 2y’ — y = 0 about the ordinary point z = —1

is equal to
(a) 5
(b) 3

o0
10. If y = Z cpx” is a power series solution of the differential equation
n=0
(x? 4+ 1)y” — 6y = 0, then the recurrence relation is given by

3—k
—4 — = k=23
(a) co = 4co, c3 = c1, Cry2 1ok 3 9
(b) 3 S k=23
co = 3¢y, C3 = C1, Cppo = c
2 0, €3 1, Ck42 k+1 k> )
k—3
- - =—0q, k=23
(c) c2 = cp, c3 = c1, Cpy2 PR » 9
(d) 2 2 A k=23
co = 2¢y, €3 = 201, Cpyg = ——C
2 0, €3 1, Ck42 k—+1 k> )
3+k
(e) ca = 3co, c3 = 2¢1, Cppo = - Cr, k= 2,3,

E+1
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11. If the general solution of the system X' = ( 22 ) X is given by

1 3
X:Cl(ﬁ)ent+02<i>e4tv

then m+n+ k=

w Do

W

oo

12. If y = Z ¢, is a series solution for the differential equation 2zy” — ' +2y =0

n=0
about x = 0, then the non-integer indicial root is equal to

DO WNIH W] WwlN
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13. If ¢g #£0,¢1 =0, ¢ = —%, k=2,3,4,...1is the recurrence relation correspond-

ing to the indicial root » = = in the series solution of the differential equation

22%y" — xy’ + (22 + 1)y = 0 about x = 0, then the solution is given by

[ 1 1
(a)y=x2_1—§x2+@x4+.
l 1 1

b) y=22 |14+ =22+ —z*—

(b) y=x _—|-3£E —|—68x

(c)y:x% 1—|——$2+L4— _
6" 168 |
1 1 1 |

d — 3 .2 - 4
(d) y== T T 1eed T |
1 1 1 |

— 2 |1 = 22— A
(e) y==x 67 +168x |

14. The number of regular singular points of the differential equation
23 (2% — 25)(z — 2)%" 4+ 3z(x — 2)y + T(z +5)y =0

1S
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1
—1
linear system X’ = AX, then the Wronskian W (X1, X3) =

15. If X; = ( ) e ?t and Xy = ( 2 ) b are two solution vectors of a homogeneous

1 1
16. If X, = ( ) > el + ¢y ( 3 ) e~ ! is the general solution of the homogeneous linear
system X' = AX, then using the variation of parameters method, a particular

solution X, of the non-homogeneous system X' = AX + ( ft ) is given by
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17. The eigenvalues of the matrix

5 —1 0
A= 0 =5 9
5 —1 0

are

18. If Xq = ( 1 ) e ! is a solution of the linear system X’ = ( :g i > X that corre-
sponds to the only eigenvalue A = —1, then a second linearly independent solution

of the system is given by

(a)X2:<i>tet+< )
(b)XFG) +t( 01
(c)XQG)tew(g)
(d)X2:<i)tet+(O
(e)XF(D +t<§)
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: 1 : : :
19. Given that K = ( L9 ) is an eigenvector that corresponds to the eigenvalue

6 —1
5 4

, (6 —1 (2 <E>_
problemX—(5 4 X, X(0) = g then X 5) =

A =5+ 2i of the matrix A = ( ) If X (¢) is the solution of the initial value

0(2)
()
@ ()
@ (1)
0 (%)
20. Using the exponential of a matrix method, if the general solution of the system
000 1 0 O c1
X'=1300 | Xisgivenby X=1 ¢g(t) 1 0 co |,
510 h(t) f(t) 1 3
then ¢(2) + h(2) + f(2) =
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1. If y; = 1 is a solution of the differential equation (1 — z?)y” — 2zy’ = 0, then by
using reduction of order, a second solution yy =

1 1+x
—1
(a) nl—x
1 1l —=z
b) =1
(b) S s
1 1l —=x
—1
(c) nl—l—x
1 2
(d) ~In| =~
1 —=z
1 1+x
—1
(e) njo—

2. If ¢ is constant, then the solution of the exact differential equation

1
(y2+ysinx)dm+(2xy—cosx— ) dy =0

is given by

a) zy? + ysinx +tan! y = c

(
(b) xy? —ycosz +2tan~! y = ¢

)

)

(c) xy?> —ycosx +tan™t y =c

(d) ry? —ycosx —tan"' y =c¢
)

(e) xy? —2ycosx +tan™t y =c
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3. If ¢ is constant, then the solution of the differential equation

n 1  Inz
4 —I—ly x+1
is given by
z+1
= 1 — 1
(a) y —— Iz " +c(x +1)
x x c
— Inz—
(b) y r+1 e r+1 x4+1
r+1 x+1
(c) y= " Inx — " +c(z+1)
(d) y= illna:-l— —T—l
x x
(e) T, N x N c
e) y= n
Y rz+1 v r+1 x4+1

4. A homogeneous linear differential equation with constant coefficients whose general
solution is

Y = €1 COST + CoSIN T + €3O8 2T + ¢4 81N 2x

is given by

y =5y +4y=0
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5. If ¢ is constant, then the solution of the homogeneous differential equation

(x+3y)der — (Bx+y)dy =0

is given by

(a) (y—2)° =cly + )
(b) y — 2 = c(y + x)?
(c) (y+2)° =cly — 2)
(@) y— o= cly +2)

(e) (y+2)* =cly — =)

6. The general solution of the differential equation 23y"” — 6y = 0 is given by

(a) y = c12® + ¢ cos(v/2 Inx) + 3 sin(v/2 Inx)
(b) y = c12% + ¢5 cos(v/2 Inx) + c3 sin(v/2 In )
(c) y = 12 + 3 cos(2 Inx) + c3 sin(2 Inx)
(d) y = c12® + ¢3 cos(2 Inx) + ¢3 sin(2 Inx)
(e) y = c1a® + ¢3 cos(3 Inx) + ¢3 sin(3 Inx)
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7. By using variation of parameters method, a particular solution of the differential
equation

" 9x

Yy — 9y = e is given by

1 3
(a) yp = (Z — T = Z$2) e
(b) y, = i—I—330—:1:2 e 3
P\ 24

1 3

(c) yp = (—2— +x+ Z$2> e 37
1 3 _3p

(d) yp = (1 — z%e - Z:U2> e ?

1 1 3 _3g
(e) yp = <_ﬂ i Z:ﬁ) e ?

8. If y = Z cpx” is a power series solution of the differential equation
n=0

(22 + 1)y" — 6y = 0, then the recurrence relation is given by

4 —k
(a) c2 = 2cq, 3 = 2¢1, Cpyo = P k=2.3,...
3+ k
(b) 2 = 3o, 3 = 2¢1, Cpy2 = P k=23,...
k—3
(c) ca =co, 3 =c1, Chy2 = Pk k=23,...
3—k
d =4 = =—0q, k=2,3,...
(d) c2 = 4y, c3 = c1, Chy2 L 3,
3—k
(€) g = 3¢y, c3 = 1, Chao = c, k=2,3,...

kE+1
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9. Using the undetermined coefficients, a form of a particular solution for the differen-
tial equation

'+ 3y =4x -5

is given by

10. The minimum radius of convergence of a power series solution of the second order

differential equation (z* — 2z +5)y” + 23’ —y = 0 about the ordinary point x = —1
is equal to
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e.¢]

11. If y = Z ¢,z is a series solution for the differential equation 2xy” —y' + 2y = 0

n=
about x = 0, then the non-integer indicial root is equal to

DO WR =] WWI N W

2 2

12. If the general solution of the system X' = < | 3

X=01<;n2>6m+62</1>64t7

then m+n+ k =

) X is given by

(a) =2
(b) —4
(c) 3
(d) 2
(e) 4
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13. If ¢g #£0,¢1 =0, ¢ = —%, k=2,3,4,...1is the recurrence relation correspond-

ing to the indicial root » = = in the series solution of the differential equation

22%y" — xy’ + (22 + 1)y = 0 about x = 0, then the solution is given by

(a) y = 27 :1—éx2+1—é8x4—...
(b) y = 7 :1—|—%:p2—|—6—18x4—..._
(c) y:x% :1—§x2+6—18x4+..._
(d) y =22 :1+éx2+1—é8x4—...:
(e) y = a2 _1—%x2—%8x4—|—...:
14. It X; = ( _1 | ) e and X, = :; b are two solution vectors of a homogeneous

linear system X’ = AX, then the Wronskian W (X7, X5) =
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15. The number of regular singular points of the differential equation
? (2% — 25)(x — 2)%" + 32(x — 2)y + 7(z +5)y =0

1S

16. Using the exponential of a matrix method, if the general solution of the system

000 1 0 O c1
X'=1300 | Xisgivenby X=1 g(t) 1 0 e |,

510 h(t) f(t) 1 C3
then g(2) + h(2) + f(2) =
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17. If Xy = ( 1 ) e is a solution of the linear system X' = :g i > X that corre-
sponds to the only eigenvalue A = —1, then a second linearly independent solution

of the system is given by

1

18. Given that K = ( L — 9

> is an eigenvector that corresponds to the eigenvalue

6 —1
5 4

, (6 —1 [ =2 ™ _
problemX-(5 4 X, X(0) = q thenX<2>_

A = 5+ 2i of the matrix A = ( ) If X () is the solution of the initial value
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19. The eigenvalues of the matrix

5 —1 0
A= 0 =5 9
5 —1 0

are

1 1 . : :
20. If X, = ¢ ( ] ) el + ¢y ( 3 ) e~! is the general solution of the homogeneous linear
system X' = AX, then using the variation of parameters method, a particular

solution X, of the non-homogeneous system X' = AX + ( ft ) is given by
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