Section A
Answer 2 Questions

d 2
Al) Solve the equation o 2xy , given that when x=0,y=1. [6]
dx x°+1
d
A2) Find the general solution of d_y -4y =-3¢". [6]
X
d
A3) Find the solution of Xd_y —2y=x"* giventhatwhen x=2, y=16. [6]
X
Section B

Answer 2 Questions

2
B1) Find the general solution of d Z + 3ﬂ +2y=0. [5]
dx dx
2
B2) Find the general solution of d Z + 4% +29y =0. [5]
X X
2
B3) Find the general solution of 25 d g - ZOQ +4y=0. [5]
dx dx
Section C

Answer 2 Questions

. . dv _dv Cax
Cl1) Find the general solution of o + 6d— +34v =26e"". [8]
X X

d’w _dw

C2) Find the general solution of v + 2d— +5wW=-5x*—4x-2. [8]
X X

. . d’w _dw .
C3) Find the general solution of 2F+3d_+wz 65sIn 2X+ 7C0S 2X . [8]
X X
Section D
Answer 1 Question

2
D1) Solve the equation % + 6%4‘ 25y =80e™, given that when t=0,y=8 and
dy
—=-8. 12
m [12]

2
D2) Solve the equation S(thy+6%+5y=15+12t+5t2 , given that when

t=0,y=0 and (;—{:O. [12]



dy _ 2xy

Al =
) dx x*+1
dy _ 2xdx
y x°+1
J‘ﬂ _J~ 2xdx
y Ix*+1
Iny=In(x*+1)+k Method [2] ~ Answer [1]
x=0,y=1
In1=In1+k
k=0
y=x"+1 Method [2] ~ Answer [1]
A2) @ _ 4y =-3e"
dx
characteristic equation
m-4=0m=4
y, = Ae™ Method [2] ~ Answer [1]

y,=Ce*; -4y, =-4Ce’
y,=Ce*; 'y, =Ce
y, —4y,=-3Ce*=-3¢"; C=1

X

y,=¢ Method [2]  Answer [1]

y=y.+Yy, = Ae™ +e*.
OR by integrating factor.

A3) xd—y—Zy: x*
dx

d
_y _ Zl — X3
dx X
2
Iﬁ?jx _a-2Inx _ Alnx? 2
e =e =e™ =1/Xx Method [1]  Answer [1]



B1)

B2)

B3)

y _ _x
?_dex_ 5 +C

4

y=2t+ox?
2

X=2,y=16

16=8+c4;c=2

X4
=" +2x°.
Y 2

2
4y 3 5y 0
dx dx

m?+3m+2=0
(m+2)(m+1) =0
m=-1m=-2

y=Ae " +Be ™.

2
‘; Z+4%+29y=0
X X

m?+4m+29=0

_ —4+V4°-429

2

m =-2+45i

y =e 2 (Acos5x + Bsin 5x).

d’y . dy
—20=2+4y=0
NG dx y

25

25m? —20m+4=0

. 20++/20° —4.25.4

50

=2/5

Method [1]  Answer [1]

Method [1]  Answer [1]

Method [3]

Method [3]

Answer [2]

Answer [2]



C1)

C2)

y = (A+Bx)e?*,

2
9V 6, 34y = 266
dx dx

m?+6m+34=0

_ —6++/62-4.34

2

m =-315j

vV, =e > (Acos5x + Bsin 5x)
—4X
v, =Ce

34v, =34Ce™

v, =—4Ce™
6V, = —24Ce ™
v, =16Ce

Method [3]  Answer [2]

Method [2]  Answer [2]

V, +6v, +34v, =16Ce ** —24Ce™* +34Ce ™ = 26Ce ™ = 26e ™

Cc=1

—3X

V=V, +V, =e *(Acos5x+Bsin 5x) +e ™.

2
AW W Bw=5x? —ax—2
dx dx

m?+2m+5=0

_24./92 _
m= 2_5 4'5:—14_r2i

w, =e *(Acos2x+ Bsin 2x)
w, =Cx’+Dx+E
w, =2Cx+D

w. =2C

p

Method [2]  Answer [2]

Method [2]  Answer [2]



C3)

D1)

W',') +2W'p +5w, =5Cx? +5DX +5E + 4Cx+2D +2C = —5x> —4x—2

x?:Cx*=-5x*:C=-1
X:5Dx—-4=-4,D=0
constant:5E+2.0-2=-2,E=0

W=Ww, +Ww, =e™*(Acos 2x+Bsin 2x)—x*.

2
2d—\iv+3d—W+W:65in 2X+7C0s2X
dx dx

2m? +3m+1=0
2m+1)(m+1)=0
m=-1m=-1/2
w, = Ae " +Be /?

w, = Csin 2x+ D cos 2x

W'p =—-2Dsin 2x +2C cos 2x

W;) =—4Csin 2x—4D cos 2x

Method [2]  Answer [2]

Method [2]  Answer [2]

W, +3w, +2w, = (~7C—6D)sin 2x+(6C —7D) cos 2x = 6sin 2X+7c0s 2X

—-7C-6D=6
6C-7D=7

C=0,D=-1
W, =—C0S 2X
W=Ww, +Ww, = Ae ™ +Be* —cos 2x

d’y

T Y, 25y —g0e

dt

m? +6m+25=0

_ —6++/62-4.25

2

m =-3t4j

Method [2]  Answer [2]



D2)

y. =e ¥ (Acos 4t + Bsin 4t) Method [2]  Answer [2]
y, =Ce™

y, =—3Ce™

y, =9Ce™

y, +6y, +25y, =Ce™ —18Ce™ +25Ce™ =16Ce™ =80Ce™

C=5

y=y.+y,= e (Acos4t + Bsin 4t +5) Method [2] ~ Answer [2]
y(0)=A+5=38

A=3

y =—3e*(Acos4t + Bsin 4t +5) + e > (—4 Asin 4t + 4B cos 4t)

y'(0) =—3(A+5)+4B = -8
B=4

y =e*(3cos4t +4sin 4t +5). Method [2]  Answer [2]

2
59Y 6% 5y _15 12t 4517
a2 dt

5m?+6m+5=0

_ —6+6°-455 3 4.

m =2+
10 5 5
,3t/5 4 - 4
y.=e (Acosgt + Bsin Et) Method [2]  Answer [2]
y, =Ct*+Dt+E
y, =2Ct+D
y,=2C

5y, +6Y, +5y, =5Ct? + 5Dt +5E +12Ct + 6D +10C = 5t* +12t +15

x% :5Ct? = 5t?
Cc=1



x:5Dt +12Ct =12t

D=0

const : 5E +6D +10C =15
E=1

y, =t"+1 Method [2] ~ Answer [2]
Y=Yy +Yy, = e’S"s(AcosfH Bssin ﬂt)+t2 +1
©oF 5 5

y(0)= A+1=0

A=-1

y = —§e’3“5(Acosﬂt+ Bsin ﬂt) +e’9’“5(—ﬂ Asin ﬂt+ﬂ Bcosﬂt)+2t
5 5 5 5 5 5 5

. 3 4
0)=—>A+-B=0
y (0) cAtE

B=_3
4

_ 4-3t/5

y=e°(- Cosgt —%Sin gt) +12 +1. Method [2]  Answer [2]



