2" ORDER O.D.E.s
PRACTICE



Created by T. Madas

Question 1

Find a general solution for each of the following differential equations.

2
a) 2d—§+7ﬂ+3y =0
dx dx

2
b) d—§+4ﬂ+4y =0
dx dx

2
0) d—§+4y=o
dx

2
d) d—§+4@+8y=o

dx dx

y=Ae > +Be 2|, |y=Ae >+ Bxe >,

y=Acos2x+ Bsin2x

9

y=e 2" (Acos2x+ Bsin 2x)

4 &
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Question 2
Find a general solution for each of the following differential equations.
d? y

a) 4—2—8dy

—+5y=0
dx dx Y

by —2-L_2y=0

d) d—§+4@+13y=0
dx dx

1 1
yzex(Acos%x+Bsin%x) , y=Ae_x+Bezx , |y=Ae2"+Bxe?"|,

y=e**(Acos3x+ Bsin3x)

(®
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Question 3

Created by T. Madas

Find a general solution for each of the following differential equations.

d2
a) —g

dx

d2

b) —§+5d

dx

42
c) —;)

dx

+9y=3x
d y

—6y=36x

y +17y=17x+36

— Aa3x Bx,1,. 2
y=Ae "+ Bxe +3X-%

9

y=Ae*+Be " —6x-5

y=e¢ " (Acos4x+ Bsin4x)+x+2

R
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Question 4

Find a general solution for each of the following differential equations.

a)

b)

2
d Z+2ﬂ+5y =10sin x
dx dx

2
9 2% 17y =17x+36
dx dx

d’y

2
X

+4y=12cosx

y=e""(Acos2x+ Bsin2x)+2sinx—cosx

y=e"(Acosdx+ Bsin4x)+x+2|,

|y =Acos2x+ Bsin2x+4cosx
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Question 5

Find a general solution for each of the following differential equations.

2
a) d—g—ﬂ—@:smx
dx® dx

2
b) d—§+4y:8x2+9sinx
dx

2
o L2143y 10sinx
dx dx

y :Ae3x+Be_2x+%(cosx—7sinx) , |y =Acos2x+ Bsin2x+3sinx+2x* -1

y=Ae "+ Be *+sinx—2cosx
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Question 6

Find the solution of each of the following differential equations.

a)

b)

c)

d*y  dy
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—2+6—+9y=cos3x,

dx dx

subject to the conditions y :% , % =0 at x=0.

d*y . dy

—2+2—+5y=10,

dx dx

X

subject to the conditions y =0, % =0 at x=0.

d2y

dx X

subject to the conditions y=1,

X

dy _ 3x
_2+2d_+y =8e ,

Q:Z at x=0.

—3x

-

y=2—¢"(2cos2x—sin2x)

—3x i L
e +3xe +1851n3x

y :%e3x+

Ty ror
26 +Xxe

X
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Question 7

Find the solution of each of the following differential equations.

d’y

a) ——4y=10e>",
X

subject to the conditions y =3, % =8 at x=0.
X

2
d f+2@— y=15¢>,
dx dx

b)

subject to the conditions y =9, % =4 at x=0.
x

2
d §+2Q+y:8e3x,
dx dx

c)

subject to the conditions x=0, y=1, % =2
X

y=e+2e|, [y=4de*+2e 7 +3e>|, [y =2e"—e "~ 5xe"
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Question 8

Find the solution of each of the following differential equations.

d’y

2

a) 2 +SQ+2y=2x+9,
dx

dx

subject to the conditions y =3, @ =—lat x=0.

2
d 2)— ﬂ+9y=27x,
dx dx

b)

subject to the conditions y=2, % =6 at x=0.
x

2
d f+ﬂ=2x+3,
dx”  dx

c)

subject to the conditions y=2, % =-5at x=0.
x

y=e+x+2|, y=3x(1+e3x)+2 L ly=x*+x—4+6¢e"
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Question 9

Find the solution of each of the following differential equations.

2
d Z_ ﬂ_4y =8sinx—19cos x,

a) 2
dx dx

subject to the conditions y =0, ? =11at x=0.
X

2
b) 2d 3;— @—4y:8sinx—19cosx,
dx dx

subject to the conditions y =0, % =11 at x=0.
x

2
d 2’_ ﬂ_4y =8sinx—19cosx,

c) 2
dx dx

subject to the conditions y =0, % =11 at x=0.
x

1
y=e > +x+2|, y:3x(1+e3x)+2, y=2e*—4e? +sinx+2cos x
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Question 10 (harder PIs)
Find the solution of each of the following differential equations.
d’y .dy

a) —+3=42y=2¢>",
. dx* dx Y

subject to the conditions y=2, @ =0 at x=0.
d2y

dx?

b) +9y=cos3x,

) .. d
subject to the conditions y =0, Y 3 at x=0.

2
c) d—g+ﬂz
dx” dx

b

) .. d
subject to the conditions y=1, Y 3 at x=0.

y=6e"=2(x+2)e >, y:sin3x+%xsin3x, y:%x
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Question 11 (harder PIs)
Find the solution of each of the following differential equations.
dy

dzy
+3——4y=10e",
dx? dx Y

a)

subject to the conditions y =1, % =3 at x=0.
X

2

b) ‘;y+16y:8cos4x,

2
X

subject to the conditions y=2, ? =0 at x=0.
X

2

0 4 Y +100y = 2cos10x,
dx

subject to the conditions y =0, % =0 at x=0.
x

y =2cos4x+xsin4x|, |y =q5xsinl0x

y=e"(2x+1)|,
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Question 12 (harder Pls)

Find the solution of each of the following differential equations.

a)

b)

c)

d’y
dx? dx

) .. d
subject to the conditions y=1, d_y =—1at x=0.
X

2
R LT
dx x
. .\ dy
subject to the conditions y=2, —=1at x=0.
x

2

y:(%x +x+1)ex , y=(%x2+l)e_x
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b

y=e"+1-4x-10x>
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Question 1

Find the solution of each of the following differential equations.

d’y _ dy
2
a) x —6x—+12y=0,
) dx* dx Y
. .. dy
subject to the conditions x=1, y=1, d_ =0
X

2
b) x? dxf —2x%—4y:0,

. o d
subject to the conditions x=1, y=3, D _q
X

2
) xzd f—4xﬂ+4y:0,
X dx
. . dy
subject to the conditions x=1, y=5, —=8

y=4x3—3x4 , | y=—+2x

y=4x+x4
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