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Answer all the questions
QUESTION 1

MuPAD cannot solve directly the differential equation

{ g—% =y (z)cosz? — sz’
Y

(0)=2
Write MuPAD code to find a series solution of the form
y(z) =2+ yz + i+ gy’ 40 (:r,m)

for the dafferential equation
Hmnt Express cos(z?) and sin(2?) as series, and mn the differential equation equate coefficients of

2, 2!, a2t
[20 marks]
QUESTION 2
Write MuPAD code to create a set, then create new sets with
(a} One member removed (5 marks)
(b) One new member (5 marks)
(¢) Umon of the two sets above (5 marks)
[15 marks]
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QUESTION 3

Implement a procedure Quadrature whose mput 1s a function f (of one vanable) and a hst X of numer:cal
values zg < £1 <  Zn The call Quadrature (f, X) should compute a numencal approximation of the

j:n f(x)dz
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by means of the formula
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{25 marks]

QUESTION 4

Write MuPAD code to draw a graph that plots the function f (¢) = ¢ and g (t) = %g for t € [-1, 5]
The axes should be appropniately labelled, and the scale in the vertical and honzontal directions should
be the same The graph of f 1s blue and that of g 1s green [20 marks]

QUESTION 5

Wnite LaTeX code, mn the form of a complete document, for the following
1 In what follows, (2 15 a bounded domain of R3 with boundary I' We define the following
X:{QEHI(Q) ¢ =o}

Poincaré inequality

ol < CallVell, &)
holds for p € X
2 Let .
#() = N > g7 @ } @)
Show that & and yare well defined for z > 0, mn (1} and (2) (20 marks]

TOTAL: [100 marks]
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