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(a) Evaluate

(5 marks)

(b) Use the cylindrical coordinate to evaluate

(8 marks)

(c) Use the spherical coordinate to find the volume of a solid G which lies above the

cone , - 1*\ ,' and below the sphere xt + y' + z2 = 9.

(12 marks)

Q2 (a) Sketch the graph of f (x' y) = 4 - x2 - y'
(5 marks)
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(b) Giventhat z--ea, x--tt*vt Y-Y.
v

Ary A?
Find 2 and a using the chain rule.^ -'-- Au Av

(c) Find the surface area of the portion of the paraboloid z: x2 + y2

z =2.

(10 marks)

below the plane

(10 marks)
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Q3 (a) An airfoil has non-uniform thickness. The thickness varies between the leading

and trailing 
_ges, 

0 ( r S I, following the equation

T =3.1J; -1.3x-3.6x2 +2.7x3 -xo.

Given the thickness is a murimum at { =0. Find the location r where the
dx

thickness is maximum using secant method.

.J.t,

[Hint: fet ft - f @) and the initial values, x0 : 0.2 andxr : 0.4 ].

(13 marks)

(b) Solve the following system of equations by using Gauss-Seidel iteration.

x + 2y + 4z = 360

2x+6x+32=660
4x+2y+z=600

(12 marks)

e4 (a) Using Newton's divided difference method, find the value ofy corresponding to

x =10 for the following table:

(12 marks)

Power method with initial eigenvector, v(0) = (0 I 0) t '

(13 marks)

x 5 6 9 l1

v-f@) T2 t3 l4 t6

- END OF QUESTTON -
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Surface Area

Q:Q r=4 z=21

cylindricalcoordinates III f@,y,z)dv - I I I fQ,0,z)dzrdrd0
G 0=00 r-rg z=zg

o=4 6=h p=A

sphericat coordinates I[l f @,y,z)dv = 
- 
I-" I" 

' I f (p,0,0)p2 sin/ dpdQd0
G o=oo i=h P=Po

secant method for nonlinear equations xi*2 : x'f 
'.(x'*') - x'*'f (x')

' 'tL f(x,*r)-f(x')

bt->ou*,'u*" - t ou*,'o'

Gauss-Seidel iteration *.G+t)
j=l j=i+l

,i=1,2r...rfl

Newton's divided difference method

P,(x)= flot + f;'t (x-xo)+ fit*-xoXx-r,)+"'
fJ"t @ - ro Xx - x, )...(x - x,-t)

Power Method for eigenvalue: ,(r+r) = 
I 

AVG),
ffit*t

k = 0,1o2,.....
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