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MATHG6103 Differential & Integral Calculus

MATHG6500 Elementary Mathematics for Engineers

Problem Sheet 9 Solutions

1) Solve the following second order ODEs.

dy
— 6y = F
dx vy=e
Auxillary equation is A2+ X —6=0
A=2)(A+3)=0
A=-3,2
d>y  dy
The solution of ﬁ + Ir 6y =0 1is
y = Ae2:p 4 BefBz
Try y = Ce”
dy
=Ce”
dx c
d2
2 =Ce"
Ce® + Ce® —6Ce” = e”
—4C =1
o=
y = Ae* + Be %" — Le*
-5 T ;Ly — 6y = €
d>y dy
From (1b), the solution of ﬁ + pr 6y =0 is
y = Ae** + Be 3
Try y = Cze®®
dy = Ce*® 4 2Cze™
dx
d2
—2 = 4Ce® + 4Cxe™
dx?
40€*® + 4Cze® + Ce™ 4 2Cxe®® — 6Cze™ = ™
506233 — 621‘
c=1

42 -3 1.2
y = Ae™ + Be " + zxe™”



2y d
Y16 118y = 34¢*

* _ 7
£ dax? dx

Auxillary equation is A2 + 6\ 4 18 = 0
6+ V67 —4x 18

2
—6 £ +v/—36
2
—6 £ 61
2
=-3=x3i

A

d? d
The solution of >~ + W _ 6y =0 is
dz? = dx

y = e 3%(Asin(3z) + Bcos(3z))

Ce®” +6Ce” + 18Ce" = 34¢e”
25C = 34

— 34
C=%

y = e 3%(Asin(3z) + Bcos(3z)) + e”

%6

2) Solve the following second order ODEs with boundary conditions.

Py L dy
* _atd — Re3T _ / —
a) o5 =3 +2y =0 y(0)=3 y(0)=8
N —3\+2=0
A=21

y = Ae® 4+ Be*®

Try y = Ce3®

dy

—Z =3Ce"
dzx €

d2

dxg =9Ce"

9Ce3™ — 9Ce> + 20> = 6e3*

C=3

y = Ae” + Be** + 3e3®



y(0) =3 = 3= Ae’ + Be® + 3¢°

3=A+B+3
A=-B
y(0) =8 — 8 = Ae® + 2Be° + 9¢Y
8=A—2A+9
A=1
B=-1

y:€$—€2z—|—363$

d2y dy > ’ 76
T3 2 y=¢, y(0) =3, ¢'(0)=3 y(l)—?
AN -2 +1=0
A=1,1

y = Ae® + Bxe®

Try y = Cz2e®
d
dy = Cz2e® + 20xe"
x
d2y 2 x x x
T2 = Cz%e” +4Cze” + 2Ce
Cr2e® + 40 xe® + 206 — 202%™ — 4Cxe® + Cx?e® = *
2Ce" = e*
c=1

2

y = Ae® + Bxe® + %x%x

y(0) =3 — 3=Ae"+Bx0xe’+1x0%
3=A
dy T T 1,2 x
g = (A+ B)e” + (B + 1)ze” + 527
x

= (3+ B)e" + (B + 1)xe” + La%e”

y'(0) =3 = 3=0B+DB)"+(B+1)x0xe’+3x0%xe
0=B
7 7
Ory(l):?e — §:3el+Bxlxel+%xl2el
7
§:3e+Be+%e
0=RB

y = 3e” + 1z%e”



* 3a) Use Euler’s Method with three steps to approximate y(1) when y(0) = 3 and

dy
= = 6.
dr Y+ 6z
Give your answer as a fraction.
_1
h=3
dy dy
vy | o (Fy+6z) | y+ho
0] 3 3 4
3] 4 6 6
p) T
£ 6 10 93
1]93 - -

* 3b) Give one way in which the accuracy of the answer to (3a) could be improved.

Make h smaller / use more steps.



