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INSTRUCTIONS TO CANDIDATES

You steonalel fave the following for this examinarion -
dAnswer booider:
Muthenunical iablesiNon-programmable scientific calculator;
An Abridged Tables of Laplace Transforms and tables of Stundard Normal Curves are atiached,
Answer FIVE of the following EIGHT guesiions.
Al guestions carry egual marks.
Mecamum marks for each pare of a question are a5 shown.
Candidates shonld answer the questions in English.

This paper consists of 6 printed pages.

Candidates should check the question paper to ascertain that all
the pages are printed as indicated and that no questions are missing.
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Given the mainx A =[ ] B D}.

Show that A74 =4, (12 marks)

Thres forces F |, F, and F| in newions, acting on a mechanical system safisfy the
simultaneous equations.

2F + R --_?F';-: =—1
o 3 B o (0 80 ot XS

Fi—Fa4 2Fi=4

Use Cramer's rule to solve the equations. {8 marks}

Evaluate the integrals:
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{12 marks)
Use a double integral to determine the arca of the repion bounded by the curves
y=1"—2 and =Gt i# marks)
{i} Show that one rocd of the equation:
o*+r" -3 =0 lies between == 1 and =2,

.

il Use the Newton-Raphson method o determine the root in (i), correct to foar
decimal places,
(11 marks}
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‘Iable I represents 2 cubic polynomial ).

Table I

T = 0 1 o 3 4

x| =4 =1 | =2 ] =1 8 31

Use the Newton-Grregory forwand difference interpolation formuola to determine the

value of f{0.5). {2 marks)
z* d,

Show that the peneral mlu'rmn of the differential equation y :f“'l = Ir~+q9 may be

expressed in the form =+ zy = Ay, where 4 is an arbitrary constant, {9 marks)

Usc the method of undetermined cocfficicnts 1o solve the ﬂufl’:n:nu.al EguAtion
dz. 48 g

i « given that when £ =0, x=(Fand r.ff et (11 marks}

From first principles. find the Eaplace transform of {1 )= oo 2t (3 marks)

A lincar ime-invariant system is characterized by the differential equation

2 iﬁ ﬁ + & = e . Use Laplacc transforms to determing an expression for
- rlr
2t ), piventhat when 1 =0, o= 1 mid = {12 marks)

Determine the value of the consiant a ; given that the three vectors 4 = i— 27+ 3k,
B—2i+3d5+k and © — 24+ ag 4 6k are coplanar 5 marks)

Giiven the veclors = 24+ d1 -2and B=—i+ 37+ k|, determine the;
(1) angle between 2 and 7;

() areaof the perallelogram spanned by A and B
1 marks)

A vector field £ — ys—uey +riyk exists in o region of space. Determine the

magnitude of V% £ atthe point { 1,2.1). (5 marks)
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(i} Determine the half-range Fourder cosine series of the finction

A= Ut

-
(i} By sctting ¢ =10 1n the resull in (i}, show thal ﬂ__n}.ﬁ a

A function f ) is defined by:

o W R el |
i =41, e e
fer2)

i} Sketch the praph of ¢} in'the interval —1 < ¢ << 3, hence:

ity determine the Fourier series representationof 6 )

(10} marks)

LD mmnarks)

A point P{r o) moves in such o way that its distance from the point (0, 1) id twice ity

distance from the point | 1 i1
(i} Show that the locus of P s acirele;

ik Pietermine the contre andpadios of ihe circle.

(ziven the scalar field ¢ = .I‘_i,'z +3::;"' determine, at te point 11, —1, 17;

(i) Wi

(i1} the directional derivative of ¢ mthe direction of the vector A= 2 —

iy, VN
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