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PC3236 Computational Methods in Physics Solutions

The answers for certain questions in this document are incomplete. Would you like to help us

complete them? If yes, Please send your suggested answers to nus.physoc@gmail.com. Thanks!

Question 1 (a)

Question 1 (b)
fi =tanx —cosy —1
fo = cosx + 3siny

r=(7)
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J = ox dy _(seczx siny)
af, 0df, —sinx 3cosy
ox ay

Ax = —Jif = —
(),=G)

<fz> B (;)0 +Axls = (32..187070087)
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1 (3 cosy — siny) (tanx —cosy — 1>
3sec?xcosy +sinxsiny\ sinx sec?x cosx + 3siny

Question 2

Question 3

d?y
E + 2000x3y = 0,

y(0)=0, y(03)=1  h=01
Y1 = Yo + hf Xmia» Ymia)

Writing the equation in vector form,

<Y1)' _ ( Y2 )
Vs —2000x3y,

<Y1) :<y1) +ﬁ( Y2 )
V2 Y2/,  2\=2000x3y,/,

mid

1]


mailto:nus.physoc@gmail.com

AY10/11

PC3236 Computational Methods in Physics Solutions

_ 3
Y1\ _ (N Y2,mid N Y2,0 — 1000hx>y;
= +h 3 = +h I3 L
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Using the initial values, (}71) = ( ),we get
V2 0 1

yl) ( 0.1 )
* =01, (yz . \0.99875

0.198875
x, = 0.2, (yl) =< )
2

Vs 0.897542
03 (y1> _(0.2727192)
ST \yy/,  \0.1358166

The residue function obtained,
T = Yily=03 — 1 =—0.7272808

_ (0) th . (yl) _( 0.545438 ) q
— )y e weEet\y, ). T \0.27163368) "

Now we choose another initial value, (}’1)
2 3

0
r = —0.454562.

Since the residue function is a straight line, we can use some interpolation (e.g.Lagrange) to

find the value of u, which is u = 3.66678. Finally we verify the answer:

w=0 (77) =(s070)
o= v2/, \3.66678

0.366678
x, = 0.1, (yl) =< )
1

V2 3.6621965
V1 0.72923087
X, =02, ( ) =( )
y2/, 3.29109
1 1
=03 (01) = (040801)
*a y2), ~ \0.49801
Question 4
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The value of u at one point is the average between the 4 adjacent points. So listing u, ,, from the

0

bottom to the top,
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Solving (1) to (4), we get

1 2

11 == u == u
33 3’ 3’ 1,

From the condition = 3y, we get

Il
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Solutions Provided by:
A/Prof Paul Lim (Questions 1b, 3 - 4)
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