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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

300
Find the eigenvalues of A and A*if A={8 4 0].
6 2 5
State Cayley-Hamilton thecorem.
S I 2 F 9
Sketch the graph of the function f (x) = ! * L_f sx=l .
[2-x1f O<x<2

The equation of motion of a particle is given by s =2" - 5¢% + 3t + 4 where s is
measured in meters and ¢ in seconds. Find the velocity and acceleration as
functions of time.
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Write any two properties of Jacobians.
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Praove that the integral j——dx is divergent.
x
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Evaluate |sin® xdx.




o9 .:--.-_Evazuat'ej j i dxdy .

10 Flndthealea of ‘a cirele x%+y” =a® using polar coordinates in double
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PART B — (5 x 16 = 80 marks)

R T 1 11
: -:.(i);_ N Find the eigenvalues and eigenvectors of A={ 0 2 1. (8)
i 4 4 3

(]1) '_Us'ing Cayley-Hamilton theorem, find A" if A= 2 3. (8)

Ll

) "::':Reaﬁ:c'e."t'he"quadratic form 8x% +7y% +32% —12xy —8yz+42x into the
canomcal form and hence find its rank, index, signature and nature. (16)
o Nox  ifx<0

- (x) =43-x if 0<x<3. Evaluate each of the following
L (-3 if x>3
i 11m1ts, if they exist.
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AISD, find where f(x) is continuous. (8)

'- (11) F_ih.d"the nt derivative of f{x)= xe*. (4)

5 ::; (111) Dﬁfferentiate Flt)= t; . )
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(3x+2) ®)

Use logarithmic differentiation to differentiate y =
Discuss thé’ cuivé f( ) . °c4 —~4x? for points of inflection, and local
maxima and minima.. '. '_ o i (8
Given the tl ansformatwns u=e"cosy and v=e"siny and that fis
a function of i and t and also of x and y, prove that

2 2 2 ’
af ., of il f Lewi :
= : 8
dx® 82 _(_u +l-)) au, azﬂ : T ®
Expand e* cos v in a ser 1es of poOwers of x and y as far as the terms
of the third degree _: SRR (8)
_ '01_"'.

Exaﬁli:rie" for .e.'x.'tr.'éﬁ:ie i?alues of f(x} y) =x3 453 —12x-3y+20. (8)

A rect'aﬁgﬁléi"”b.ox,- open at the top is constructed so as to have a
volume of 108 cubic meters. Find the dimensions of the box that

requires the least material for its construction. (8)

and' a reduction formula for Je“ sin” x dx . ®)
= B

Integrate the following : j 22 +dz+1 dx. (8)
_ 2 extx+l

s o
Evaluate | J;i dx | ., ®)

Find the centre of mass of a semicircular plate of radius r. (8)
: 4 24x

Change the order of integration in j _[xy dydx and then
. 0x%id

evaluate it. : (8)

Find the area enclosed by the curves y =2x —x” and x -y =0. (8)

Or

Find the volume of the tetrahedron bounded by the planes x =0,
y=0,2=0 and T X Zoq (3)
a b c

Find the moment of inertia of a hollow sphere about a diameter,
given that its internal and external radii are 4 meters and 5 meters
respectively. (8)
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