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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.

[ 1.[y(9.5)~6.1244
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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.

dy

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
dy 1

—=———x20.
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.

[ ].[y(.6)=1.1741
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Question 4  (*%)

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

Use, in the standard notation, the approximation

s Yne1 ™Y
y, = n+h n

9

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

[ 1.{y(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.

[ ].ly(1.2)=0.8080
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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.

Q:x+lnx, x>0.

dx

Use the approximation

(ﬂj <M"Y 5 _01
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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y(1.1)=0.1|, [y(1.2) =0.2391|, | y(1.3) = 0.3765|, |y(1.4) ~ 0.5515
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Question 7  (¥*+)

The curve with equation y = f(x) satisfies the differential equation
Dy y+y*, 3(0.9)=3.75, y(1)=4
dx

Using, in the standard notation, the approximation

(@j ~ Yre1 = Vrl
dx ), 2n

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

Determine the value of k.

k ~0.2575|
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Question 8 (**+)

Use the approximation

(ﬂj R A ()
dx ), o ’

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

(@j o Y BN
dx ) 2h ’

to find, correct to 3 decimal places, the value of y at x=2.2, x=1.3 and x=1.4.

[ 1 |y(22)=2672
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Question 9  (**+)

Use the approximation

=L

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

P TR

to find the value of y at x=0.4.

No credit will be given for solving the differential equation analytically.

[ 1.[y(01)=2|, [y(0.4)~2.1649
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Question 10  (**+)

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

x+y

dy e
—=—aF 0)=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 4 =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 (¥%%)

dy _
2 S —y%, y(0)=0.
dx

a) Use, in the standard notation, the approximation

b)

c)

Ynit =Y+ s
with 2=0.1, to find the approximate value of y at x=0.1.
Use the answer of part (a) and the approximation

' Yn#t — Yn1
e/ W

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.

[ ].[y(0.1)=01],y(0.3)=0.3347|, | y(0.3) = 0.3388
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Question 13 (¥%%)

2 2
y 320 (k)=2, k>0.
dx 2xy

a) Use, in the standard notation, the approximation

y;z—ynﬂh_y" o A

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 = Yn-1
= e P h =01,
In 2h

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

, [k=4], y(k+2h)==2.485
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Question 14  (***4)

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 £=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(0.2)=1.003001, | y(0.2) ~1.008
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Question 1  (**+)

The differential equation

d* 1
—g=%+—, y#0,
dx= y° ¥

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

Use the approximation

y;z 4 yn+l_2h);n+yn—l , h=0.1,

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

[ 1.[y(0:8)=1.9330
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Question 2 (¥%%)

The differential equation

d’y _dy 3
—+—+y" =0, y#0,
PRI L y

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

Use the following approximations

dx 2h

(ﬂj ~ JnBg ) j=0.1
n+l

2
A7y | _ Ynr2=2Vnatt Va
dx* h?

n+l

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 (*¥**4)

The curve with equation y = f (), satisfies
42

y )
—==1+xsiny,
dx?

subject to the boundary conditions y=1, ? =, A= 1.

X

Use the approximations

b

dx* h? dx 2h

r+l

2
A7y | _¥ea=29m*¥ 4 (ﬂj Y=V,
r+l

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

Use h=0.05 throughout this question.

[ 1.[y(1.6)=285
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Question 4  (***4)

Created by T. Madas

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

d2

dx? -

Use the approximations

dzy

4 +sinh xsinh y,

~ yn+l_2yn+yn—l

and Q

dx’®

B2 dx

n

~ 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.

1.

v(1.6)~2.85
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Question 5 (***4)

a) Use the approximation formulae

9

2
d Y - yn+2_2yn+l+yn and (ﬂj ~ Yn+2 ~ Vn
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.

[ ].[y(01)=1.19
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Question 6  (¥*¥%¥)

The curve with equation y = f (), satisfies

2

d”y dy
—>=x+y+2, 0)=0, —(0)=1.
I xTy (0) dx( )

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

dzy - yn+l_2yn+yn—l 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  (***4)

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+1+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.

[ Tiv(01)=1.115], [y(0.2)~1.263
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Question 8  (¥**¥)

d2y dy
dx? ydx y( ) dx( )

a) Use the approximation formulae

2
d’y zyr+2_2yr-&-l+yr and (ﬂj zyr+2_yr
r+1

2 2
dx r+l h

to show that

(4_hyr)yr+1 _Z(yr _hz)
2_hyr-ﬁ-l

Vrg2 =

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.

[ ] y(03)=1371

P&L.AH 3% Wt 9e)=t g | y(o) =t | &’)

0] LSING T AboaTions

(&} ~ Ywam Bnt Y q /9"“) o She=9 A
ey, = (&, ok & i o o $la-ty) —20y-12)
. + 2T
SMN, Yo 71';R o 4 G = ﬂre;;““ - y, = MCaowt) —2Cizow)
2-otxtl
ORI D THE O..E = %= ii[%;\&
- ~ o
gm_sz,: e - l”m[%‘;ﬁr] > O 222
ez = oy = 93 (a-hy,) - 209,-4)
iy oot B 22 Ay Tty 2oh
e bt e———— - 9 - L2z, (4-bxt) —2 (- oud)
2o =2 = 8] = 220 by, Tome-be ] 2= vixtm
} 5 oy - dswy . - 2.
290 = W TN = Wby g =y * Er
W ~hu S, = 22 by Y, 409, — 2, T \?/
Yo (2=byy) = (U (4=hye) = 244 22 i’
o Yru i Yr) = 290+
=, Yn Ca—hy) =204 = W)
dra 2-hy, 7
S -
7

Created by T. Madas



Question 9 (¥**¥)
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The curve with equation x = f(t), satisfies

o

dr’

=—x, x(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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