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1. Given that the two-parameter family y = c;2%+coz*+3 is a solution of the differential

equation z?y” — 52y + 8y = 24 on (—o0,00). Then the differential equation has a
solution satisfying the boundary conditions:

(a) y(l)—3 y(2) =15
(b) y(0) =0, y(1) =2
(c) y(1) =3,y(0)=1
(d) y(-1)=0, y(1) =4
(e) y(—2) =0, y(2) =2

(correct)
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2. Which one of the following sets form a fundamental set of solutions of a third-order
linear differential equation?

(correct)

(a) {sinhz, coshz,1}
(b) {sinhz, coshz,e"”v}
(c) {sinhz, coshz}
(d) {cos 2z, cos®z}
(e) {e*,e %, sinhz}
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3. Given that yp, = 4%, yp, = €%, and yp, = ze” are particular solutions of the

differential equations
L(y) = —162? + 24z — 8, L(y) = 2¢%, and L(y) = 2ze” — €%,

respectively where L is a linear differential operator. Which of the following is a
particular solution of the differential equation L(y) = —16z* + 24z — 8 + 2% +
2ze® — et

(a) 422 + €% + ze® (correct)
(b) 4z?% — €% — z€®

(c) —4z?® — € + z€®

(d) —4z%+ €% — ze®

(e) —42? + ¥ + ze®
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4. If y; = €7 is a solution of the differential equation zy” — (2z + 1)y’ + (z + 1)y = 0,
then which of the following is a second solution ¥, that is linearly independent with

y1?

€ (correct)
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5. f y = ¢1 + cox + c3e” -3 4 cse” T cos cx + cse® sincx is the general solution of the
differential equation 2y® — 7y + 12" + 8y” = 0, then b + % =
(Hint: y = e~3% is a solution of the differential equation)

(a') 8 (correct)
(b) 6
(c) 10
(d) 12
(e) 4
@ 22,246 pase |Sa ) (fer ¥-S)
6. A linear differen%ial operator that annihilates the function
8r —sinz + e “sinz
is:
(correct)

—apt L arP — AP 49D
—~OMP L3¢ 9P 421
(e) D% —2D° — 3D* + 2D?3 — 2D?

)

b) DS —2D% —3D* - 9D° — 2D?
) D
) D
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7. The génefal solution of the differential equation
y' —y —12y=e*

isy=

1
(a) cie® + T il ?:ce‘lﬂc (correct)

1
(b) cre® + geF ?e“

1
(c) c1e™ + ce®® + 6:1:64“’

1
(d) c1e™ + cpe® + ?64“:

(e) c1e*® + coe 3% + ze

4z
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8. The general solution of the differential equation

Y + 3y + 2y =sine®

isy=

— —2x 2 . T
(a) cre™® + coe e “Tsine (correct)
(b) c1e7® + coe™%% + 2e"** sine”

2% _ =% coge”

(c) c1e™® + coe™
(d) c1e7® + coe™** + e * cose€”

(e) c1e” + c2e*® + e ¥ sine”
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9.

iven that y1 = :c2 is a solution of the associated homogeneous equation of the

differential equation z*y” + x3y — 4z%y = 1. Which of the following is a particular

solution of the differential equation?

(a) -1-;% - élnx (correct)
(b) 1—;;4—%111:5
1 1
(c) 1oz~ 122 Inz
(d) 1;:;2 2:152 .z
(e) g—;—ﬁz—lnm

7
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10. The general solution of the differential equation zy™® + 6y"” =0is y =

3

(a) c1 + ot + 322 + 4™
(b) c1 + co7 + c32% + 47
(c) e1 + cox? + c327 2 + ey

(d) 1z + cx® + 373 + eyt
4

(correct)

—4

(e) a1 + 2z + 3z 3 + cyz™
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11. By using the substltutlon z = ¢!, if we transform the differential equation
3y" — 3z%y" + 6zy — 6y = 3+ Inz®

into the differential equation
By  d¥y dy
A— — Et,
dt3+ dt2+Bdt+C =D+
then A+ B+ C+D+E =

(a) 5 (correct)
(b) 6
(c) 7
(d) 4
(e) 3

Ex # (pase 1S3) (Sec “/-S’)

12. Which of the following is the form of a particular solution for the differential equation

— 4y + 4y = 52% — 6z + 4% + 3€>7

(a) Az + Bz? + Cz® + Ex%e® + F13e® + Gz'e®™ + He™ (correct)
(b) A+ Bz + Cz?+ Ee* + Fze* + Gz + He™

(c) Az 4+ Ba? + Ca® + Ex%" + Fe™

(d) Az? 4+ Bz?e* + Cz3e¥ + Ex'e®™ + Fe™

(e) Az + Bz? + Cz® + Ex?e® + Fr’e® + Ge™
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13. Hy = ch:r is a power series solution about the ordinary point zo = 0 of the
k=0
differential equation y” 4+ x?y = 0, then the coefficients ¢, satisfy

(a) Cr42 = 7 2;(1k gy Cr_a, k> 2 (correct)
(b) Cky2 = k(kl )Ck—l, k>3

(c) Cky2 = kT 2)1(k D) Ck-1, k=2

(@) ko= 5oz, k22

(e) cry2 = P 1_)1(k T2 2 k> 2

E"‘( ':?/ P"?é;}c’? v q ,! lee S, 2 )

14. If we solve the differential equation

Y —(1+z)y=0

about the ordinary point z = 0, by considering y = Z cpz"™, then we will have the

n=0
three-term recurrence relation

Ck + Ck-1
(k+1)(k+2)

If we assume ¢y = 1, and ¢; = 0, then the first three non zero terms of one series
solution evaluated at z = 1 could be

1
Ck+2 = kzlalldc2=§co

(correct)
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