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Question 1 (**)

The curve with equatiory = f (x), passes through the poif8,6) and satisfies

dy _

dy _ 1
dx

——, x30.
1++/x
of y at x=9.5.

Use Euler’'s method, with a step 0125, to find, correct to4 decimal places, the value

y(9.5) » 6.1244
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Question 2 (**)

The curve with equatiory = f (x), passes through the poift,1) and satisfies the
following differential equation.

g—izln(x+ y+1), x+y>-1.

Use the approximation

dy ,4-%
dx o h

with h'=0.1, to find, correct ta3 decimal places, the value gfat x=1.2.

y(1.2)» 1.226
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Question 3 (**)
The curve with equatiory = f(x), passes through the poifit 4) and satisfies

dy 1

—=——__  x30.
dx 2x+\/;(

Use Euler's method, with a step 012, to find, correct to4 decimal places, the value
of y at x=1.6.

[ 1 |y(re)» 1174
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Question 4 (**)
& :sin(x2 + yz), y(1)=2.
dx

Use, in the standard notation, the approximation

Ynt1~ Yn
yﬂ: » —h ,

with h=0.01, to find, correct tod4 decimal places, the value gf at x=1.03.

[ 1, |y(x.03»1.9710
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Question 5 (**)

Use the approximation
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dy _, 2 2
Y a2, y(1)=o0.
o X -y Y()

with h=0.05, to find, correct to4 decimal places, the value gf at x=1.2.

No credit will be given for solving the differertequation analytically.
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y(1.2) » 0.8080
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Question 6 (**+)

The curve with equatioty = f(X), passes through the poifit0) and satisfies the
following differential equation.

d—y:x+ln X, X>0.
X
Use the approximation
dy » A X’, h=0.1,
dx g h

to find the value ofy at x=1.1, and use this answer with the approximation

dy M- ¥1 pigq
dx o 2h

to find, correct to3 decimal places, the value gf at x=1.2, x=1.3 and x=1.4.

,|y(1.9)=0.1, |y(1.2) » 0.239], | y(1.3) » 0.376%, | y(1.4) » 0.551%
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Question 7 (**+)

The curve with equatiory = f(x) satisfies the differential equation

dy_

VR Y, y(0.9)=3.75 y(1)=4

Using, in the standard notation, the approximation

dy V41— ¥-1

»

dx , 2h

with h=0.1, the value ofy at x=0.8 was estimated t&.

Determine the value df .

| [, |k»0.2575
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Question 8  (**+)
dy_ .2 2
—=X"-y°, y(3)=2.
dx y y( )
Use the approximation

W ¥ p=gy,
dx h

r

to find the value ofy at x=2.1, and use this answer with the approximation

ay g Meem ¥ h=0.1
dX 4 2h ’

to find, correct to3 decimal places, the value gfat x=2.2, x=1.3 and x=1.4.
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Question 9  (**+)
ﬂ: =
0 y(0)=2.

Use the approximation

fG(X)» f(X+hk)]- f(x)’ h=0.1

to find the value ofy at x=0.1, and use this answer with the approximation

F(x) » f(x+h)2-hf(x- h), h=01

to find the value ofy at x=0.4.

No credit will be given for solving the differeritequation analytically.

[ 1. [y(00=2, y(0.4) » 2.1649
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Question 10 (**+)

The curve with equatiory = f(x) satisfies the differential equation

Xty

dy e
——=—F—, 0)=0,
dx 3x+ y+KkK y( )
wherek is a positive constant.

Using, in the standard notation, the approximation

d_y » Y+1- ¥
dx , h

with h=0.1, the value ofy at x=0.1 was estimated t0.02E.

Use the approximation formula given above to findtrect to3 significant figures,
the value ofy at x=0.2.

™Y

[ 1, |y(x2)» 0.051
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Question 11 (**+)

dy_4x+y

dx X+y

Use the approximation

with h to be found, given further that(1+h) » 4.8.
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Question 12 (***)

dy _ x 2
Y=g y2 y(0)=0.
i €-Yy Y( )

a) Use, in the standard notation, the approximation
Yne1 » DY+ Y,
with h=0.1, to find the approximate value of at x=0.1.

b) Use the answer of pad) and the approximation

Yon+r~ Yna
e

with h=0.1, to find, correct to4 decimal places, the approximate valueyof
at x=0.3.

c) By differentiating the differential equation givedetermine the first founon
zero terms in the infinite series expansionyfin ascending powers of, and

use it to find, correct to4 decimal places, another approximation for the ealu
of y at x=0.3.

[ 1.]y(0.9» 0.1, |y(0.3»0.3347, [y(0.3) » 0.3388
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Question 13 (***)

Q:M, y(k):2, k>0.
dx 2 Xy

a) Use, in the standard notation, the approximation

yﬂ:»%, h=0.1,

to find the value ok, given further thaty(k+ h) » 2.275.

b) ‘Use the answer of pgid) and the approximation

Yn+1~ ¥n-1 h=0.1
v> 2h ’ -

with, to find, correct to3 decimal places, the approximate valuwtéfﬁ 2h) .

| k=4, |y(k+2h) » 2.48¢
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Question 14 (***+)

The curve with equatioty = f(X), passes through the poif,1) and satisfies the
following differential equation.

ﬂ/=3x2y+ X
dx

a) Use the approximation

ﬂ » Yt1- W
dx

n h '
with h=0.1, to find, correct to6 decimal places, the value gf at x=0.2.

b) Find the solution of the differential equation, arse it to obtain the value of
at x=0.2.

[ 1, |y(0.2)» 1.00300}, |y(0.2) » 1.008
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29 order O.D.E.s
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Question 1  (**+)

The differential equation

d2y x 1
_:_+_’ 10,
o ¥y

is to be solved numerically subject to the condgioy(0.5)=1 and y(0.6)=1.2.

Use the approximation

to find, correct to4 decimal places the value gf at x=0.8.

, |y(0.8)» 1.9330

i o 4z
ou LT L =05 Y=1
o 93 2A=0€ }ws

=5 |9, leiamees || [ataia)
W( THE RELISION ONCE e
= G

— Y

=B Y, = 113303607,

Zo THE APPLOXIMATE VA [of 0 AT 2208 15 | 1,3%0 ///
/48

Created by T. Madas



Created by T. Madas

Question 2 (**)
The differential equation

d?y, dy
- 7 + 0 1 O
52 FactY 70
is to be solved numerically subject to the condiioy(2) =3 and y(2.1) = 4.

Use the following approximations

d_zy yn+2 2 Yout* Yh ﬂ yn+2 Yn h=

’ ’ _0'1)
L h? dX 4 2h

to find, correct to2 decimal places the value gf at x=2.2.

[ 1 ]y(2:2)» 43¢
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Question 3 (***+)

The curve with equatiory = f (x), satisfies

d?y _
dx?

1+xsiny,

subject to the boundary conditiong=1, %’ =2,atx=1.
X

Use the approximations

and ﬂ

na h? dx .,  2h

o Y2~ ¥

to determine, correct td decimal places, the value gf at x=1.1.

Use h = 0.05 throughout this question.
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Question 4 (***+)
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The curve with equatiory = f (x), satisfies

2
dy =4+ sinhx sinhy,

dx?

Use the approximations

d’y ¥ 2%* Yoy

and

-

h? dx |,

dy o " Y

2h

to determine, correct t8 decimal places, the value gf at x=1.6.

Use h=0.2 throughout this question.

4

y(1.6) » 2.85
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Question 5  (***+)

d’y  dy, dy
— +—2+x° =0, 0)=1, —(0)=2.
0@ dx 0)=2 500
a) Use the approximation formulae
ﬂ/ o 2" 2 Y1t Hh and dy 5 2" h
dx? h? dx g 2h

n+l

to determine, correct t8 decimal places, the value gf at x=0.1.

Use h =0.1 throughout this part of the question.

b) By differentiating the differential equation givaove, find the firsé terms
of the infinite convergent series expansionygfin ascending powers of, and
use it to find, correct t@ decimal places, another approximation for the ealu
of y at x=0.1.

|:|, y(O.l) »1.19
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Question 6 (****)
The curve with equatiory = f (X), satisfies
2

Yo xry+2, y(0)=0, P(0)=1

dx? dx

a) Use Taylor expansions to justify the validity oétfollowing approximations.

d2y » Yo+1- 2yn+ Y1 and d_y » Yo+t - yn-l_
e h dx 2h

b) ‘Hence show thay(0.1) » 0.11

c) Determine, correct td decimal places, the value §{0.2) and y(0.3).

1, |y(0.2)» 0.2421.], |y(0.3) » 0.3986.

© 4, = 24 -y, +R(xry2)
Yo &0 200 - 0 v (ot sol2]
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s

Created by T. Madas



Created by T. Madas

Question 7 (***+)

2
%:2+x2y+y2 =0, y(0)=1, OI—y(o)=1.

a) Use the approximation formulae

Yn+2 » 2yn+1+ hz )ﬁ@l' Y and Yn+o » 2hyﬁ+1+ Yn s

to find, correct to3 decimal places, the value gf at x=0.1 and x=0.2.

Use h=0.1 throughout this part of the question.

b) By differentiating the differential equation givetnove, determine the fir&
terms of the infinite convergent series expansibty pin ascending powers of
X, and use it to find, correct ® decimal places, approximations for the value
of y at x=0.1and x=0.2.

, |y(0.2)» 1.115, | y(0.2) » 1.263
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Question 8  (****)

Yy W y(0) =1, j—i(o.l) =1.1

a) Use the approximation formulae

d?y ket 2%t ¥ g @Yot ¥

G h? dX 44 2h

to show that
(4' hyr) ¥ +1- 2( Y- f?)
2- hyr+1 l

determine, correct t@ decimal places, the value gf at x=0.1.

yl' +2 »

b) Use the result shown in pd#), with h=0.1, to find the value ofy at x=0.3,
correct to3 decimal places.

[ 1.|y(03»1.37
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Question 9 (****)

The curve with equatiox = f (t), satisfies

d?x _ _ dx, \ _
W— s X(O) O, E(O)

Use Euler’'s method, with a step 0f1, to find the approximate value af att =0.5.

, [x(0.5) » 0.480.].
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