00176

FINAL EXAMINATION — 2009/2010

MPZ5230/MPZ5330 — ENGINERING MATHEMATICS 111
DURATION: THREE (03) HOURS

Date: 09" March 2010 Time: 0930hrs — 1230hrs

nstructions:

Answer only six (06) questions.

No of pages in the paper — 06.

State any assumptions you use.

Do not spend meore than 30 mmutes for one problem.
Show all your workings.

All symbols are in standard notation.

(ii) Write down the Cyhndrlcal Polar Co- ordmates of the point P = (x,y,z)
Compute the double integral _U sin (\/ X4y )dxdy by transforming to the .

Cylmdncal Polar Co- ordmates, where region enclosing the circle R is P y“ =T,

(iii) Use spherical polar Co-ordinates to evaluate _U j z\/x* +y* +Z*dv, where Vis

the part of the unit ball x* + ¥’ +2% <1 that hes in the first octant.

2} (1) State the Gauss Divergence Theorem.

(if) Prove that H.A_‘.gds -——HA.QTY?{T , where R is the projection of S on the x-y
s R LK

plane and A is a vector field.

(iii) Using the above part (ii) evaluate H A.nds where A = (x+ y )1—2x j+2yzk and

S is the surface of the plane 2x+y+2z=61in the first octant.

(iv) Use divergence theorem to.evaluate _” Vrids, where S isa closed surface

enclosing the volume V and 1 is a position vector.




-(03) (i)State the Stoke’s Theorem. -

(DI 2 a is a constant vector and T is the position vector of any point' except theonz
then, show that Curl(axr)=2a. T

(iii) Let S be a simple open surface bounded by the simple closed curve C.
Show that § (axr)dr= 2”(_ n)ds, here n is the unit outward normal to

surface S. ‘
(1v) Let S, be the hemispherical surface x2 + y? +z =a’, z2 04and C be the boundap

x*+y*=a% z=0. Using the above parts (i) and (1ii) evaluate § (x j— y1)dr
B - C-
{04) (1) Determine the equation of the curvéin the w — Plane into which the stralght line
X = a is mapped under the following transformations, where a is positive
number. ' :

(@) w=72 (b) w=§ |

(ii) Use (1) to sketch the i unages of the stnp S in the Z—plane bounded by the hn

X= 3 and X ———3— under the transforrnatlons defined in above (a) and (b)

(iii_) Find the radius of convergerice of the series

Y e A A 2 __‘3
NENENES

...........

(iv) Find the Taylor eetie‘s of the function f(z) =

1 L
- with center at z =1.
Z+21

(05) (i) Expand —1-2- in Laurent’s series for (a) |z]<2 (b) |z[ >2,
Z—L . o -

(i) Find Laurent’s series expansion of ——_—- in powers of (z +1 for th
P (z1)(z+3) POV of@ i fo

- .O<|z+1[<2.

(111) (a) show that z =4 is'a root of p(z)=2'-272—Tz-4. Find the other roots_Of
(Z)



(b) Hence determine the type of singularities of the function
7" —2z
7' —272" ~Tz—-4

2 —
() Find the residues of the function— 2 ~ 2z .
z' -2z —7z—4

' ‘
(d) State residue theorem and evaluat_e§ 7 2" — 2z dz , where C is the circle

_ 22' —22% ~T7z2-4
with equation |z| =

(06) (i) Using dummy suffix notation, write out in full each of the following, where §; is
the kronecka delta,

(@ 8@, () by+e;  (Notethati=1,23 andj=123)
(ii) Define the h‘énsfor_mation law for vectors.

Let a transformation from a co-ordinate system x;to a co-ordinate system x; be
defined by the transformation law, where the direction cosines are in the matrix

(i BB

3 3 3
form —-@— —£ 0

2 2

V6 V6 246

6 6 6

Let A =6i,+12i, +6i, in the x; co-ordinate system and B’ =/3i’, +\/§£+\/E£ in the
x;{ coordinate system.

(a) Determine the vector product of A and B in the x; co-ordinate system.

(b) Determine the components of the vector product A and B in the x{ co-ordinate

system.
31 =2
(iii) Let the components of a second order tensor be given by (tij)= 1 0 3
2

-1 4
and a; of a vector be given by (2,-3,2). Find the inner product t;a;. |




. (07) Consider the second —ordeér symmetric tensor whose components are given by ;_f;'_.

4 -2 0
(m)=|2 3 2|
0 -2 2

(2). Find the eigen values and the principal axes of the tensor..
(b). Express the tensor with respect to its principal axes.

(c).Write the equation of the transformation relating to the coordinates x; w1tht}
determined by the principal axes. :

(d).Verify the results in (b) by using the transformation law for second order
tensor. '

(08) (i) Define Fourier transformation and inverse Fourier traﬂsfo'nﬁéﬁon.‘

(ii) Show thatf {f(t—a)} =e™F{f(t)}, where f{f(t)} defines the Fourier
transformation of f{t) and function of w. | '

A . o1 <
(iii) Find the Fourier transformation of f(t), where f(t) =- I
' : - {0 ; Otherwise
_ e - : 1 [t-3f<1
Hence, obtain the Fourier transformation of g{t) = . :
o ‘ S : 0 ; Otherwise ‘

(iv) Obtain the Fourier integral representation of the function

. ~1 ; -1<x<0
f(x)=41 ; 0§x<l
' 0 ; Otherwise



9) A thin elastic string of length L has its ends fixed at the points x=0and x = L. If it is
- pisplaced from its equilibrium position, then its displacement u(x,t) satisfies the partial

I , - ) B
, iﬂ‘erenhal equation —-at—z = 9-6? for0<x<L.

() Ifux,ty=0atx =0 and x = L for all values of t, use the method of separation
of variables to determine a general solution for u.

b @ I the it displacement of the string is u(x0) = fx) : where

3’5 ;OSxSE
f(x) = LL 2
g{_—_x_) ;nggL

L 2,

§  and the string is released from rest » determine an expression for u(x,t).

(10} (a) Why analysis of variance is important?

(b) What are the assumptions in ANQVA?

'(c') A Cdmpany wishes to purchase one of the three different machines A.B and C.
An experiment is designed to test whether there are differences in the

A 68 72 77 42 53

B 72 33 63 33 48
C 60 82 64 75 72

Is there any evidence for differences in the performance of the machines at the
level of significance 0.017 ‘




' Okg of special feed
and soybean meal. The followi i
of corn and soybean meal

.

cost feed mix, then.

(2) Write down the decision variables that we seek to determine,

(b) Formulate the objective function and constraints of the probler,

(ii) (2)Reduce the following I'inear‘programfning problem to the stanidard form.
Maximize z= 3%, +3x, +4x, . :

subject to 2%, 5%, <6 ‘
2% +3x,4x, >5 7
3%, +4x, <3 e
X, 20,%, 20%,30
g the Two Phase m
lving the problem up to the optimal solutiq

fthe phase_II)_

('b) Solve the above Lp prdblefh by usin 'et-hod. untll Phase [ 1' 
optimal, (So] ]

1 in Phase I is enoup
and no need tg sol :

ve the initia] tableau o

- Copyright reserved -
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