AQA Further Pure 3 Numerical methods

Section 1: Euler’s method

Solutions to Exercise

1 B x =0y =1
h=o0.1
T o) =Xtps + s =0+1=1
Y: = Yo + (X, 4,)
=1+0,1X1
=11

(i) o, =hf(x,, ¢) =01x1=01
k, =hf(x, +h,4,+h)
=o0.1f(0.1,1.1)
=01(01x1,1+1,1%)=0,132
Y = Yo t3lk k)
=1+%(0.1+0.132)
=1.116

2 O x=14,=2
h=o0.1

XY 1-4
X, 1
Yo = Yo (x5, )

=2+0,1Xx—13
= 1'7

(X, Yo) =

=—3

(i) o, =hf(x,, y4,)=01x—=23=-0.3

k, = hf(x, +h, Yy, +h)
=0.1f(1.1,2.1)
=01 (M] =—-0.290909

1.1

Y. = Yo T2k, + k)
=2+%(-0.2-0.290909)
=1.7045
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3. () x,=0y,=1
h=0,1
T, Yo) = Kotpo +€° =OxL+€" =1
Y. = Yo T 1%, 4,)
=1+0.1X1
=11

(W) x,=01,4y, =11
Yo = Yo+ 21 y.)
=y, +2h(x, y, +e*)
=1+2x01(0.1x1,1+¢°")
=1,2430

4. O x,=1,4,=1
n=0.05
26, +Y; 2+1
= Yo _ =1.5
XZtY, 1+1
Y. = Yo +1f(X00 Ys)
=14+0.05x1.5
=1,0%5

6, 4.) =

(i) x, =105, 4y, =1.075
Yz = Yo + 20X 4.

:g +2h 2/(1——%
° X+ Y.

2X1.05 +1.075"
=1+2X0.05

1.05% +1.075
=1.0150
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