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Question 1 (*%)

The curve with equation y = f (x), passes through the point (9,6) and satisfies

dy 1

= , x20.
dx 1+\/;

Use Euler’s method, with a step of 0.25, to find, correct to 4 decimal places, the value
of y at x=9.5.
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Question 2 (*%)
The curve with equation y = f(x), passes through the point (1,1) and satisfies the
following differential equation.

&y In(x+y+1), x+y>-1.

dx

Use the approximation

()25
dx )y h

with 2=0.1, to find, correct to 3 decimal places, the value of y at x=1.2.
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Question 3 (*%)

The curve with equation y = f (x), passes through the point (1,4) and satisfies

a1 o
dx 2x+\/;

Use Euler’s method, with a step of 0.2, to find, correct to 4 decimal places, the value

of y at x=1.6.
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[ ].[y(.6)=1.1741
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Question 4  (*%)

%zsin(x2+y2), y(1)=2.

Use, in the standard notation, the approximation

A s
y, = n+h n

9

with £=0.01, to find, correct to 4 decimal places, the value of y at x=1.03.

[ 1.[v(1.03)=19711
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Question 5 (*%)

Use the approximation

with £=0.05, to find, correct to 4 decimal places, the value of y at x=1.2.

No credit will be given for solving the differential equation analytically.
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Question 6  (**+)

The curve with equation y= f(x), passes through the point (1,0) and satisfies the

following differential equation.

dy

=x+Ilnx, x>0.
dx

Use the approximation

(ﬂj SR B
dx)y h ’

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

&),

to find, correct to 3 decimal places, the value of y at x=1.2, x=1.3 and x=1.4.
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Question 7  (¥*+)

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

%:x+y+y2, ¥(0.9)=3.75, y(1)=4
X

Using, in the standard notation, the approximation

(ﬂj ~ Yre1 = Vra1
dx ), 2n

with 7 =0.1, the value of y at x=0.8 was estimated to & .

Determine the value of & .
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Question 8 (**+)

Use the approximation

(ﬂj <2 ” Ve p
dx ), oo ’

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

(@j Y2 7 Vr h=0.1
dx ) 2n ’

to find, correct to 3 decimal places, the value of y at x=2.2, x=1.3 and x=1.4.
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Question 9  (**+)

Use the approximation

f,(x)zf(ﬁhz—f(X)’ h=0.1

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

P LR

to find the value of y at x=0.4.

No credit will be given for solving the differential equation analytically.
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Question 10  (**+)

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

x+y

Q_e

-~ O :0’
dx 3x+y+k »(0)

where k is a positive constant.

Using, in the standard notation, the approximation

(ﬂj zyr-‘-l_yr
dx ), h ’

with 7 =0.1, the value of y at x=0.1 was estimated to 0.025.

Use the approximation formula given above to find, correct to 3 significant figures,
the value of y at x=0.2.
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Question 11 (**+)

dy  4x*+y?
_y:_y, y(1

N—
Il
o

dx xX+y

Use the approximation

with & to be found, given further that f(1+h)=~4.8.
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Question 12 (¥%%)

Qzex—yz, y(0)=0.
dx

a) Use, in the standard notation, the approximation

b)

c)

Yn+1 zhy;z + Vs
with 2=0.1, to find the approximate value of y at x=0.1.

Use the answer of part (a) and the approximation

. Yo+l = Vn-1
Yn oh

with 4 =0.1, to find, correct to 4 decimal places, the approximate value of y

at x=0.3.

By differentiating the differential equation given, determine the first four non
zero terms in the infinite series expansion of y in ascending powers of x, and

use it to find, correct to 4 decimal places, another approximation for the value

of y at x=0.3.
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Question 13 (¥%%)

2 2
Ay 3% )7 (k)=2, k>0.
dx 2xy

a) Use, in the standard notation, the approximation

y;z—ynﬂh_y" , h=0.1,

to find the value of k, given further that y(k+h)=2.275.

b) Use the answer of part (a) and the approximation

’ Yo+l =~ Vn-1
= sl h=0.1,
In 2h

with, to find, correct to 3 decimal places, the approximate value of y(k +2h).
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Question 14  (***+)

The curve with equation y= f(x), passes through the point (0,1) and satisfies the
following differential equation.

@=3x2y+x5.
dx

a) Use the approximation

(ﬂj zyn+1_yn
dx ), o

with 2=0.1, to find, correct to 6 decimal places, the value of y at x=0.2.

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

[ 1. 1y(02)=1.003001, |y(0.2) ~1.008
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Question1  (**+)

The differential equation

2
1
d_;):iz-l__’ y¢0’
dx= y° y

is to be solved numerically subject to the conditions y(0.5)=1 and y(0.6)=1.3.

Use the approximation

. Yn+l _zyn + Y
n h2

, h=0.1,

to find, correct to 4 decimal places the value of y at x=0.8.

[ 1.1y(0.8)=1.9330
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Question 2 (¥%%)

The differential equation

dy dy
+y =0, y#0,
dx? d

is to be solved numerically subject to the conditions y(2)=3 and y(2.1)=4.

Use the following approximations

2
A7y | Vw2 =201+ Y (ﬂj Y=Y p o
) h? T dx ), 2h ’

to find, correct to 2 decimal places the value of y at x=2.2.

[ 1.]y(22)=430
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Question 3 (***+)

The curve with equation y = f (x), satisfies

2
d_;) =1+4+xsiny,
dx
. . dy
subject to the boundary conditions y=1, p =2,at x=1.
X

Use the approximations

b

2
A7y | Y2 =29m*¥ 4 ( dy j V2=
dx? h? dx ) ., 2h

r+l

to determine, correct to 4 decimal places, the value of y at x=1.1.

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

d2

dx? -

Use the approximations

dzy

4 +sinh xsinh y,

and Q

dx’®

~ yn+l_2yn+yn—1

h? dx ),

~ Ynt1 — Yu-1
2h

to determine, correct to 2 decimal places, the value of y at x=1.6.

Use h=0.2 throughout this question.

y(1.6)=2.85
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Question 5 (***4)

a) Use the approximation formulae

9

2
d7y | w2 =2tV g ( dy j _ Yus2 =Y
dx* h? dx ), 2h

n+l

to determine, correct to 2 decimal places, the value of y at x=0.1.

Use h=0.1 throughout this part of the question.

b) By differentiating the differential equation given above, find the first 4 terms
of the infinite convergent series expansion of y, in ascending powers of x, and

use it to find, correct to 2 decimal places, another approximation for the value
of y at x=0.1.

[ 1.[y(0.1)=1.19
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Question 6  (¥*¥¥)

The curve with equation y = f (x), satisfies

d2y dy
—=x+y+2, 0)=0, —=(0)=1.
i Ty »(0) dx( )

a) Use Taylor expansions to justify the validity of the following approximations.

dzy . yn+l_2yn+yn—1 Q _ Yn+l ~ Yn—l
5| = 3 and = .
dx . h dx ), 2h

b) Hence show that y(0.1)=0.11

¢) Determine, correct to 4 decimal places, the value of y(0.2) and y(0.3).

[ 1].]y(02)=0.2421..], |y(0.3) = 0.3986...
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Question 7  (***+)

d*y 2 2 dy
— =2+x"y+y~ =0, 0)=1, —(0)=1.
2 xXyry y( ) dx( )

a) Use the approximation formulae

2 r ’
yn+2z2yn+l+h Yn+1 = In and yn+2z2hyn+l+yn’

to find, correct to 3 decimal places, the value of y at x=0.1 and x=0.2.

Use h=0.1 throughout this part of the question.

b) By differentiating the differential equation given above, determine the first 5
terms of the infinite convergent series expansion of y, in ascending powers of
x , and use it to find, correct to 3 decimal places, approximations for the value
of y at x=0.1 and x=0.2.

[ 1 ly(0.1)=1.115], [y(0.2)~1.263
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Question 8  (¥**¥)

d?y dy
2V 144 0)=1, =(0.1)=1.1.
2 Yo (0) (0.1)

a) Use the approximation formulae

dzy . yr+2_2yr+l+yr and (@j _Yr+2 7 Y
2 - 2 -
dx h r+l

r+l

to show that

(4_hyr)yr+l_2(yr_h2)
2_hyr-ﬁ-l

Yrg2 =

determine, correct to 2 decimal places, the value of y at x=0.1.

b) Use the result shown in part (a), with 2 =0.1, to find the value of y at x=0.3,
correct to 3 decimal places.

[ 1. [y(03)=1.371
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Question 9 (¥**¥)

The curve with equation x = f (), satisfies

d’x
—=—X, x(0)=0, —(0)=1.
= ©0)=0. %)

Use Euler’s method, with a step of 0.1, to find the approximate value of x at r=0.5.

, [x(0.5) = 0.480...
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2 =0
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