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-Giveir 

tha:t the two-parameter family y : 
"$2 

+"2*4+3 is a solution of the differential
equation r2y" - \ty! + 89 : 24 on (-m, oo). Then the difierential equation has a

solution satislying the boundary conditions:

(a) y(t) -- 3, y(2) : t5

(t) y(o) - 0, aG) :2
(") gt(t) :3, s'(0) : 1

(a) s(-t) : 0, y(1) : 4

(e) y(-z) :0, s(2) - 2

si *,i*&4l5*ea fr,"r,rte-r;,.)i16 14 t)
2. Which one of the following sets form a funda,mental set of solutions of a third-order

linear differential equation?

(a) {sinhr, coshz, 1} (correct)

(b) {sinhr, coshr,e'}
(c) {sinhr, coshr}

(d) {cos2r, cos2z}

(e) {e',e-',sinhr}
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g. 6i"en that'gr, -: 4x2,Apz: eb, and Up, : rer are

differeutial equations

L(d - -tonz *24x _ 8, L(il:2e2", atdL(a):2xe', - e"

respectively where -L is a linear differential operator. which of the following is a
parlicula.r solution of the difierential equation t'(y) : -16t2 + 24lr - 8 + 2e2" +
2re' - e'?

particular solutions of the

(u)

(b)

(.)

(d)

(")

4r2+e2'+re'
4*2 - "2a - 

,"x

-4r2-e2'+xe'
-4x2+e2'-te'
-4s2 + e2' + te'

$;*i\o,. +a c)!'tz (Pe\€rg't) (kc t.?-)
If 91 - su is a solution of the differential equation xy" - (2r+ 1)/ + (r * l)y - g,

then which of the following is a second solution y2 that is linea,rly independent with

Ur?

(a) *e'
(b) x2e2'

(c) xe2'

(d) rc'
(e) r3e-'
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5. lf y -- q + c2r * cae-L' + cteb cos cr I csetu sin cr is the general solution of the
differential equation 2y(5) - 7y(4 l l2yttt l Sytt :0, then b2 + c2 :
(Hint: g : s-i' i. a solution of the differential equation)

(u) 8

(b) 6

(c) 10

(d) 12

(.) a

correct)

Q*,2t ( p,* tEq) ke, q.S)
6. A linea.r differential operator that nnnihilates the function

8e-sine*e-'sine

(a) D6 + 2D5 + 3D4 + 2Ds + 2D2

(b) Du - 2D5 - 3D4 - 2D3 - 2D2

(.) Dt - 2D4 +3D3 - 2D2 +2D
(d) D6 - 2D5 + 3D4 - 2Ds +2D2
(.) D6 - 2D5 - zD4 + 2D3 - 2D2

(correct)
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isy:

(a) cyea' + cze-L' +L1r"*

(b) cleb + c2e4' ++e4"

(c) cleb + c2e3' +lr"n'

(d) c1e-b + c2d' ++e4'

(e) cleb + c2e-3' + xeb

fMASTER-I

8. The general solution of the differential equation

a" +3y'I2y:si,"'
isg:

(a) c1e-' + cze-2' - e-2" sin e'

(b) c1e-' r c2e-2' + 2e-2' sir.e'

(c) cye-' i c2e-2' - e-" cos e'

(d) c1e-" * c2e-2' * e-" cos e'

(e) c1e' * c2e2' + e-2'sine'

(correct)
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g. bi.7"o thattyl - 12 is a solution of the associated homogeneous equation of the

differential equation r4g" + r3y' - 4r2y :1. Which of the following is a particular
solution of the differential equation?

11
(,) # - *,t""
e) # +[n,

11
(c) 16, 4slnx

_1 1

(a) 
ro7 - *ltnx
_1 1

t.) # - *itnx

correct)

@ t*(W ttt) tco q, ?)
10. The general solution of the differential equation xg@) a 6y"t :Q is y -

(a) c1 + c2x * csa2 * c4x-3

(b) .r + cza * csx2 * ctxs

(.) ., + c2x2 * caa-t * c4x-4

(d) c1o + c2a2 + caa-! * c4x-4

(.) 
", 

+ c2a ! cax-3 * c4r-a

(correct)
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11. By using'th6 substitdtion r : et, rf w6 transform the differential equation

,'u"' -lx2y" +6a{ -6y:3*lncs
into the differential equation

#.o#+nff+ca-D+Et,
then,4+B+C+D+E-

(u) 5

(b) 6

(c) /
(d) 4

(.) 3

correct)

E* ? (tq, I s+) (pc Y.S)
12. Which of the following is the form of a particular solution for the differential equation

a"' - 4a" * 4y' :5r2 - 6r + 4x2 e2t + 3e5'?

(a) Ar + B* + Cxs + Ex2e2' + Fr3 e2' * Gxaeh + H e5' 

-(correct)

(b) A+ Br + Ca2 + Ee2' * Fxe2' + Ga2e2' + He'"

(c) Aa + Bx2 + Ca! * Ex2s' a fssa

(d) Ax2 + Br2e2' + Cxse2' + Er4e2' + Fe\'
(e) Az + Bx2 + Ca| + Ea2e2' + Ftse2' + Ge\'
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13. If g -\cxak is a power series solution about the ordinary point c0 : 0 of the
,t:0

differential equation A" + r2A: 0, then the coefficients cri satisry

(u) "r*r: Gl#- cp-2, k) 2

,l

(b) cr*z : fr**f c6-1, ft ) J

1(.) 
"**z 

: 
GIZGIT cx-t, k 2 2

1

K+Z
-1(e) ct*z : i1in6.rcla-2, k ) 2

.{-' ( :, ,.- 
-,-

14. If we solvc thc diffcrential cquation

y"-(7+t)a--0
@

about the ordinary point r:0, by considering ,:\cn ", then we will have the

three-term recurrence relation 
n:o

c1 * c1-' 'l

"*'':Gffi'k>tandcz: rco

If we assume co : 1, and c1 : 0, then the first three non zero terms of one series

solution evaluated at r: 1 could be

11
'z',6

b) 2,1,,i
11

(c) 1,2,a

(d) ,,1,*
1

(e) 2, I, 
U


