THE OPEN UNIVERSITY. OF SRILANKA
BACHELOR oF TECHNOLOGY — LEVEL 04

FINAL EXAMINATION — 2009/2010
MPZ 4230 — EN GINEERING MATHEMATICS 1y
DURATION: THREE (03) HOURS :
Date: 16" March 2010 Time: 0930-1230hrs. _'
Instrhctions: : '
* Answer only six (06) questions,
* State any assumptions you required.
* Do not spend more than 30 minutes for any problem.
* Show all your workings.
* Al symbols are ig standard notatign,
* Request statistica] tables.
0. a -~ Given that u(x, yyand v(x,y) satisfy E{{ = QP— and _E)_z_.: = —-2]: .
. dx gy dy ox
: dv I du
Y=rcosé and y =g 6, show that 28— _1 9%
X=rc and y =rsin 3, 38
. 2 2
il Ir u=x4——61‘2_1)24-3)4 show that i—g-l——a—i{:O
ax®  gy?
b) If F=(dxy ~3x%z%)i+ 2x21—~ 2x’zk
i Prove that F g conservative,
if. Find ¢ such that 7 = Vo
c) A rectangle of the greatest area is inscribed i 2 triangle, whose base isa

1

Z—na

ii. Let f(z)= z—& and g(z)=

» Where z is a point on the

circl_e]z — a, =, 7

Check whether (2))" and (g(z)) satisfy the Cauchy-Riemann
equations for all z in the circle Iz - a] =7, where n is a positive
integer.




03.

04.

b)

b)

b)

i When ¢ describes the square in the positive sense, with sides parallel

A large office has 100 personal computers. The probability that there will

software problem?
ii. Compute the mean and variance, assuming a binomial probability
. distribution. ' :
il Compute the mean and variance, assuming a Poisson probability

‘The miles per gallon for a specific model of a semi truck can be modeled by

1. Greater than 17.5

002

Compute I(z—a}" dz and I( L dz for the following paths.
z—a

_ )l'l

i. When ¢ describes the circle |z—a]=r in the positive sense.

to the axes, length 2a and having its center at the origin.

be a software problem for each computer during a particular day is 0.04.

i What is the probability that more than 6 computers will have. a

distribution. Compare the results with those of part (ii).

a normal distribution. The mean is 15 and the variance is 2.89. Determine’
the probability that the miles per gallon is
i. Less than 13

ili. = Between 13.5and 18 '
iv. A truck driver claimed that he attained 20 miles per gallon with
* similar truck. What do you think about that claim?

A sample of 40 sales receipts from a grocery store has 3= $137 an
o = $30.2. Use these values to test whether the mean of the sales at this-
grocery store are different from $150.

The average amount of time some boys and girls age -between 7 and
spend playing sports each day is believed to be the same. An experimen
done, data is collected as shown in the table below,

Sample Average number of hours Sample standard
size playing sports per day  |. deviation - : -

Girls 9 2 hours V075

Boys 16 : 3.2 hours 1.00

Is there a difference in the average amount of time that the boys aﬁd._glﬂ.
aged between 7 and 11 play sports each day according to the above t?_l_ble?
(Test at the 5% level of significance) :




05.

06.

A random sample of 10 elementary school students are selected, and each student is
measured on a creativity score (x), using a well defined testing instrument and on a
task score (y), using a new instrument. The task score is the mean time taken to
perform several hand-eye coordination tasks. The data are

Student Creativity (x) Tasks (y)
S1 28 4.5
S2 35 3.9
S3 37 3.9
S4 50 6.1
S5 69 4.3
S6 84 8.8
S7 40 2.1
S8 65 5.5
S9 29 5.7
S10 42 3.0
a) i Plot the scatter diagram for those data on a graph paper.
ii. Using the above scatter diagram find the simple linear regression
line.
- b)  Fit the simple linear regression model for the above data by using the theory

of regression analysis ( Without using the scatter diagram)

c) Compare the results of part (a) and part (b).

d) 1. Is the simple linear regression model in part (b) is useful for the
above mentioned random sample of 10 students.
ii. How well does the regression equation fit the data?
a) i. State and prove Euler’s method for solving an ordinary differential
' equation.

il. Find y(0.1), »(0.2) and y (0.3), Wheré % =1-y and y(0)=1

itl. Find the actual values of y(0.1), ¥(0.2) and y (0.3).

d
b) Let Ey =xy+y*,y(0)=1. Find y(0.1) and ¥(0.2) by using the Taylor

Series method.
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07.

08.

09.

002

Solve %:l,i +a—-1;- = () where the boundary values are shown in the figure given
2
below.
0 0 1

0 2

0 2

0 2

0 0 1

In the series RLC circuit, inductance (L) = 2 Henry, resistance (R) = 8 ohms and-
capacitance (C) = 107! farad and voltage (Vo) = 10 cos 2t volts.

a) Obtain an expression for the charge at any time t.
b) Using the above result find:
1. Capacitor charge at time T.
ii. Current at time T.
iii. Capacitor voltage at time T.

Kirchhoff’s voltage law for series circuit yield.
V,+Vy+Ve =V,

Where V, =L£, Ve=IR, V. =1 idi and i=ﬂ
dt c dt
a)  Write down the Fourier series representation of a function f{x} fi
—L<x<Lwith period2L.
b) Prove that the Fourier series representation of a 2-periodic function given oz
-1,1) by fiy =] | is
1 4 1
fO)y=———) ——cos@m+1)xt

2 P ECm+1)

c) Use part (b) to find the steady periodic solution to the differential equation
x"+10x = f(¢) expressed as a finite series.



5 | 00282

10. a) Define a subspace.

Determine which of the following sets are subspaces of R?

i. {(x,y,2)e R*| x+y+z=0}
i {na)e B 2 +y 4zt =1)
b) Determine whether each of the following sets of vectors are linearly

independent or dependent.
i. (1,0, 1), (-1,0,-1)
ii. (la Oi 1)3 (1: 1: 0): (21 1: ]-)
iii. (1,1, 1),(1,0,0),(0, 1,0

c)  Verify that the three vectors u; = (1, 1,1), u;= (0, 1, 1) and u3 = (0, 0, 1)
form a basis for R®. Construct an orthogonal basis for R out of (uy, uz, u3)
by Gram-Schmidt process. '

210

1 31
01 2

a) Find the eigen values of A.

11. Let A=

b) Find the unit eigen vectors of A
c) Obtain a matrix P such that PTAP is a diagonal matrix.
d) If S=P"AP, state the special properties of S* and S”.
e) Using the above results, reduce the quadratic form Q(x} to form Q(}), where
O(x) = 2x} + 2xx, +2x,%, +3x7 +2x7 ‘ |
O =a,y} +a,y} +a; 5}

f) Obtain the relationship between x’ = (:)c],;vcl,xl)"r and y' = (Vs Y2s¥3)"

- Copyrights reserved -
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Probabilities for the standard normal distribution

Probability

Table entry for z is the
probability lying to the left of 2

2 00 01 02 03 04 05 06 07 .08
0.0 | 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 05319
0.1 | 0.5398 0.5438 . 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714
0205793 05832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103
0.3 ]0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480
04 ] 0.6554 0.6591 0.6628 0.6664 06700 0.6736 0.6772 0.6808 0.6844
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190
0.6 | 0.7257 0.7291 0.7324 07357 0.7389 0.7422 0.7454 0.7486 0.7517

T 0.7 { 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823
'J: : 0.8 | 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106
1 0.9 | 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365

1.0 1 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554- 0.8577 0.8599

1.1 | 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.3810

1.2 | 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997

1.3 |0.9032 0.9049 0.9066 09082 0.9099 0.9115 09131 08147 09162
1k 1.4 109192 09207 09222 09236 0.9251 09265 0.9279 0.9292 0.9306"

4 1.5 | 0.9332 0.9345 09357 0.9370 09382 09394 0.9406 0.9418 0.9429
b 1.6 { 09452 0.9463 0.9474 09484 09495 09505 09515 09525 0.9535
} r % 1.7 | 0.9554 0.9564° 0.9573 09582 0.9591 09599 0.9608 0.9616 0.9625

1.8 | 0.9641 0.9649 09636 0.9664 0.9671 09678 0.9686 0.9693 0.9699
1.9 | 0.9713 0.5719 0.9726 09732 0.9738 09744 0.9750 0.9756 0.9761

20| 09772 09778 09783 09788 0.9793 09798 0.9803 0.9808 0.9812

2.1 09821 0.9826 009830 09834 09838 09842 0.9846 0.9850 0.9854

2.2 | 09861 0.9864 09868 0.9871 0.9875 09878 0.0881 0.9884 0.9887
23109893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913
24109918 09920 0.9922 (.9925 09927 09929 09931 09932 0.9934

2.5 (09938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951

2.6 | 09953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963

2.7 109965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973

2.8 | 09974 0.9975 0.9976 0.9977 '0.9977 0.9978 0.9979 0.9979 0.9980

2909981 0.9982 009982 0.9983 0.9984 0.9984 0.9985 09985 0.9986.

3.0 | 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 (.9990

3.1109990 09991 0.9991 0.9991 0.9992 09992 09992 0.9992 0.9993

3.210.9993 09993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995

3.3 09995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996

34109997 0.9997 09997 0.9997 0.9997 09997 0.9997 05997 0.9997




