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1a) List any three factors that can necessitate the use of nwincrical methods m solving ordinary differential equations
(3 marks).

b) Usirg the metipd of Runge—Kuna, solve the initial value problem y = x?y ™! given that =(0) = | for x
0.0(0.1)0.2. Tabuicle the results (expressed 1o S places of decimal) ar! comment an the depree o aceuracy of the
method. : -
Hintk = hflx, v =hyy, ks =hf(x, 4 .%/" Yo “1"‘ ik =f{x, 'J:f’- vt ko) ka= Afte,h, Yatboi )i Ynor = po

'—l-'l- ks 4 2k * k(17 marks).

2a) Given the feliowing data: approximate AD.05). A0.75 and £(0.43) using the Newton's interpolatory division (10
marks).

o : e e oy ; .

o To2 L 0.4 J‘l}‘(, 0.8 | by Find—at x = 0.260 using the 3- point Lugranpe
—_—— E— e T 25

P | 100000 | 122140 | 199182 | 1 82212 | 2.22554 ‘

———————— interpolativin ( 10marks).

3) SEET FUTO is conducting a research to install solar farm in SEET complex 10 solve the power prablem. Three
departments are frving three different approaches for solving this problem. Underipresent circumstances it have been
estimated that the probability of respective departments — call themn ', 2 3 willifailis 0.4, 0.6 and 8. Therefore. the
current probability that all three departments will fail is 0.4.0.6.0.8-0.192. Thc dbfective is to minimiz= the probability
of failure: Lo more top engineers have been assigned to the project. Tablc'helow gives the estimarcd prok.iifity that
the respective departments will fail when 0, | or 2 additional engingers dre added o that depariment. Siace cach
engineer will devote full attention o one tezm. thus only integer numbersof engincers are consider=d. Detcrmine how
to allocate the iwo additional engineers (o nminimize the probability-that.all three depariments will a1 120 murks).
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4) A company produces two types of equipment, A and B. each of wwhich needs the three (3) procasses of design,
fabrication and assembling. Using thefinférmation in the table below, determine: a) the weekly outp: t of each type of
equipment to minimize cost (15 marks). b)The minimum cost (5 marks).

ﬁ[aji.qﬁpl-n;m; tvpe I - Process u‘lilily per eqifiﬁEﬁ' w;fly_-—l?n;t |_1::|Tu_ l
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5a) Obtain 4 state space represeniation for: vy + 9y +26)' + 24y Sy using the contro'table ¢irnical form and
determine the state Transition Matrix for this system (153marks). ) What will be the zero input solution or response

tor .‘.'(0): {I 0 D]" (Smarks).

6ai) Why is the Fourier transform useful in computer vision and grapnics (2 marks), i) What & o ad:

!H'.{j,fg-. il
using the Fourier descriptors to describe a shape? (6 marks).

faton () 2 <

2

b) Consider a transmutting signal represented by S(¢) - ) % within the @y 4l 1 /b hare
0 ) == .
aand & cor.cspond to the amplitude of the signal and a scaling tactor. Obtain the Fourier tra me of thaSiad | ;1
- . ; . i ; ’
truly periodic (12 marks). ;




