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Ql (a) Gven the function -f (x,y) = cos(r/) + e", . Find f,,"f,,-fo,f*, and f *.
(10 marks)

(b) Use the double integral to find the surface area of the portion of the paraboloid

z = 4- x2 - y2 thatliesbetween z =0 and z =3 .

(10 marks)

Q2 (a) Use the spherical coordinate to evaluate f 
l'- 

n= y dy dx dz
_J, _,[r_2, o

(10 marks)

(b) Use the cylindrical coordinate to find the volume of a solid G, where G is a solid

bounded bythe sphere *' + y' + 12 =4and insidethe cylinder x2 + !2 =1.
(10 marks)

Q3 (a) A particle starts at rest on a smooth inclined plane. At the end of r seconds, the
position of the particle is given by

x(l;= 

=(e,,+sinwr 
)4w

where g : 9.81 m/s2 is the constant of gravity.

Suppose that the particle has moved x : 0.5m in I : I s.

(i) Find the value of p in the equation above by taking the interval [-0.7, -0 6]
using Secant Method.

(ii) Find the absolute error for answer that you obtained in (i) if the exact
answerisly:-0.653.

( l0 marks)

(b) Solve the following system of equations by using Thomas Algorithm.

x1+2*r=9
6x, + 6*, 8r, = I

-3*r+x3=0
(10 marks)
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Q4 (a) Find the smallest eigenvalue for the matrix.4 below by using Inverse Power

Method with ,(o) = (0 I 0).

(z -r o)
A=l -2 6 -21ll

Io -1 3)
(10 marks)

b" o2t(b) Gvenintegral J ;ilafo withstepsize h--0.25andn=8 subintervals.

(i) Find the value of b .

(ii) Calculate the approximate value for the integral by using a suitable
Simpson's rule.

(10 marks)

Q5 (a) The initial value problem

!' _ l=!-, for 1< t <2, with y(t;=2
t

has an exact solution y(t) -- tlnt + 2t .

With /r =0.25, approximate the solution of y(1.25),/0 5)and y(1.75) by using

classical Fourth-order Runge-Kutta method. Compare the result to the actual
values by finding the absolute error.

(10 marks)

(b) Given the boundary value problem x'+4x=sinl, 0<r<1, with condition
x(0) = 0 and r(l) = 0 . Find the solution by solving the system of linear equations

(itr matrix-vector form) you derived using finite-difference method.
UseAr=h=0.25.

(10 marks)
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cosza=z"oio- la

cosZd=l-2sin'a

0=Q r=4 z=21

Cylindrical coordinates JIJ /(r, y, z)dV = I I I f ?,0, z) dz r dr d0
G Q-Qo 7-7o 2-2o

e=4 0=h p=n
Sphericaf coordinates III "f @,y,z)dv = J J I -f @,d,O)p'sinfdpdfd9

G 0=0o Q=h p=po

Secant method for nonlinear equations r;*z - x'f -(x'*')- x'*'f (x')

f (x,*,) - "f (x,)

Thomas algorithm for system of linear equations.

I I 2 n

di

€;

Ci

bi

dr=d,

d, = d, - crf ,-,

p,
gi

ai

b,
lt=-

dr

b. - c.v. ,

!, --
di

x =ln

- F,x,*,X, =li
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MATI{EMATICS il
Numerical Integration :

It
Simpson's 1 .ute, Ii nr>* = !l^ + .f, + olf, *r,1 f,l

L t"* i*". -l

Simpson's 1 .ule:

eb?-

l,"f {*1* = irlf, + .f, +3(f, + f, + .fo+ "f, +...-t.f,_, +.f,_,)+2("f, + .fu +...t .f,_u + .f,_r)l

Power Method for eigenvalue: v('t+r) - 1 Ar'o', k = 0,1,2,.....
H k*t

Initial value problems for ordinary differential equation

Fourth-order Runge-Kutta method: /i*r = y, +L&, + 2k, + 2k, + ko)

where k, = hf (x,, y,) k, = hf (x, *f;, ,, *\l
h k..kr=hf(x,+ ,, l,*;) ko=hf(x,+h, y,+kr)

Boundary value problems for ordinary differential equation:

Finite difference method:

y: = L+ ,' * !'u -2!.' r !' 
'/' 2h /t h'


