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Q1 (a) Given the function f(x, y) = cos(xy)+ ¢~ . Find JorfysJar fy» and f .
(10 marks)

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

z=4-x? —y2 that lies between z=0 and z=3.
(10 marks)

NG \/2—z2 \/Z—xz—z2
Q2 (a)  Use the spherical coordinate to evaluate | | | yvdydxdz
-2 _ [2_,2 0

(10 marks)

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

bounded by the sphere x? + y? + z° = 4 and inside the cylinder x? + y? =1.
(10 marks)

Q3 (a) A particle starts at rest on a smooth inclined plane. At the end of 7 seconds, the
position of the particle is given by

x(t):%(ew’+sinwt)

where g = 9.81 m/s” is the constant of gravity.
Suppose that the particle has moved x=0.5m inz=1s.

() Find the value of w in the equation above by taking the interval [-0.7, -0.6]
using Secant Method.

(i)  Find the absolute error for answer that you obtained in (i) if the exact
answer is w = -0.653.

( 10 marks)
(b)  Solve the following system of equations by using Thomas Algorithm.
x, + 2x, =9
6x, + ©6x, - 8x, =
-3x, + x; =0
(10 marks)
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Find the smallest eigenvalue for the matrix 4 below by using Inverse Power
Method with v¥ =(0 1 0)7.

3 -1 O
A=|-2 6 -2
0 -1 3
(10 marks)
b ox
Given integral I fo dx with step size #=0.25and n =8 subintervals.

1
() Find the value of b .

(i1) Calculate the approximate value for the integral by using a suitable
Simpson’s rule.
(10 marks)

The initial value problem

1Y
t

y'-1==, forl<¢<2, with y(I)=2

has an exact solution y(?)=7Ins+2r.

With 4 =0.25, approximate the solution of y(1.25), y(1.5)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)

Given the boundary value problem x"+4x=sin?, 0<7<1, with condition
x(0)=0 and x(1)=0. Find the solution by solving the system of linear equations
(in matrix-vector form) vyou derived using finite-difference method.
UseAt=h=0.25.

(10 marks)
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cos2a =1-2sin & cos2a = 2cos” o — 1

Surface Area ”\/[%ZC—J +{%j +1 dA

0=0, r=n z=z

Cylindrical coordinates |f| f(x,y,z)dV = | | | f(r,6,z)dzrdrdd
G

0=0, r=n, z=z,

0=0 ¢=¢ p=p
Spherical coordinates [[[ f(x,y,2)dV = | [ [ f(p.4.6)p"singdpdpdo
G 0=0y ¢=bo P=po
Secant method for nonlinear equations x,,, = XS (i) = %, S ()
f(xi+l ) B f(xi)
Thomas algorithm for system of linear equations:
i 1 2 n
d;
€;
G
b;
a, =d,
Q; = di —CiPin
e.
p, =
ai
bl
N ="
al
_ bi —Cia
i ai
xn = yn
X, =V _ﬂixnl
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Numerical Integration:

n—-1 n-2
Simpson’s % rule: be(x)dng L+ [+ f,+2 f,
“ i=1 i=2

iodd ieven

Simpson’s % rule:

b 3
Lf(x)dngh[fo +h ANt it et Sy L) F 2+ fo et foo + fo3)]
Power Method for eigenvalue: poo =L gm

Initial value problems for ordinary differential equation

1
Fourth-order Runge-Kutta method: y, , =y + g(k1 + 2k, + 2k, +k,)

k
where & = hf(x,, 3,) b =h 5 42, 5, +0)

k3:hf(xi+§, y,.+—k§2—) k,=hf(x,+h, y, +k,)

Boundary value problems for ordinary differential equation:

Finite difference method:

v Yin " Vi v Yin —2Yi H Y
Yi h Vi e




