MPZ 3230 - Engiheering Mathematics I
Assignment No. 04 —Academic Year - 2008

2 .
Answer all questions

1
1 ;
(1) (a) Evaluate J.l—_-'-l_-—dx using Trapezoidal rule taking h = 1 ' 1
o 14 x

(b) Find the approximate value of log, 5 to four decimal places by calculating

1
j—4—-—«~dx (Divide the range in to 10 equal parts) using S1mpson 3 Rule ,
x+35 il

@) :
(i). Given, sin55° = 0.8192,sin 60° = 0.8660, sin45° =0.7071,sin 50" =0.7660 I

Find sin 52°, using Newton forward interpolation formula.

(&), : . g
X | o1 | 02 03 | 04 0.5 0.6 |

Fx) | 268 | 3.04 3.38 3.68 396 | 421

Find f(O.'?)‘ al;pfoxhnaieiy using suitabie form. ‘ o i

(iii). Obtain the values of t when A=85, from the following table, using the Lagrange’s

methods, _
X | 2 5 8 14
CFx) 04.8 879 . 813 687

(i\}). Apply Lagrange’s formula inveréely_tb obtain the root of the equation f{x) ¥0, given that,
£(30)=-30, £(34)=-13, f(38)=3 and f(42)=18

(3) Abox X contains two white balls, one blue'ball and three red balls: a box Y contains four
white balls, two blue balls and no red balls. An ordinary die is thrown once and, if the score is i

a 1 or a 6.then a ball is drawn at random from box X, otherwise a ball is drawn from box Y.

(2) Draw a tree diagram to represent this experiment.
(b) Find the probability that a white ball is drawn,
(c) Given that a White ball is drawn, find the probability that the box X is used

f

(4). (2). Explain Followings '
(). the Mean, Mode, Median, Lower quartﬂe Uppet quartile, Standard deviation,
coefficient of skewness of the distribution.
(b). Find the mean, median, mode, standard deviation, variance, Lower quartile, upper
quartile, and skewness of the following frequency distribution table.




Class frequency
’ 50-59 2
60-69 2 .
70-79 5 .
80-89 9
90-99 14
100-109 19
110-119 15
120-129. 10
130-139 3
140-149 1
ko*
(5). the logarithmic distribution with parameter f (x)= x=123.....
(). find the constant K as ﬁmction of B
(b).r show that the mean of this dislribﬁﬁon is !
. S 6
(c). by finding E [x(x - 1)] or otherwise, show that £ (xl ) = —(—1—% :

(6) A particular company produces electrical components utilizing three non-overlapping
work shifts. It is observed that 50%, 30% and 20% of the components are produced during
shift 1, 2 and 3 respectively. Furthermore 6%, 10% and 8% components produced in shift 1, 2
and 3 respeciively are defective. Determine :
(a) What percentage of all components is defective?

(b} Given that a defective component is found, what is the probability that is was produced
during shift 37 '

(c) If one shift has to be closed down which one should it be? What effect would it have on
the averall defects to good prices ratio?.

Please send your assignment on or before 05/01/2009 to the following address. Please send

your answei with your address (write back of your gnswer sheet) and when you are
doing assignment use both sides of -paper.

Course Coordinator — MPZ 3230

Dept. of Mathematics & Philosophy of En gineering
Faculty of Engineering Technology

The Open University of Sri Lanka.

Nawala, _ ’

Nugegoda




MPZ3230 - Engineering Mathematics I
Assignment No. 04 -2008
, Model Answer
Loq ‘ 1 Applying Trapezoidal Rule;
01) (a) jl—dx h=7 |
. 0 +X b h b
| x / 1 [E(x) dx ~ = [£, +2(F, + €, +...o )+ £, ]
flx)=—— : 2 :
X 'l 0.25
X |0 7R fo 22 8+ 0.6667 +0.5714)+0.5] |
| 0 /(1+0) 1 0j1+xdm > [1+2(0.8+ + )+ ]
1 © "% | Hivons)=08 [T ~0.125[1 +2(2.0381)+0.5]
x; |05 1 — 06667 | B2 ~0.125[1+4.0762+0.5) |
% /(1+°'5)_ ~0.125[5.5762]
X | 0.75 M+ 75)=0.5714 | T ~0.697025 , 1
1 _ f,
" 7(1+1)— 0.5 ’ |
5 1
h=0.5
®) (;'.4}{ +5 dx
X 1 ‘ Xs | 2.5 1 - fs |
| fo)= 71— ’ Ja(2.5)+.5)= 0.06667
- X | 3.0 ] =0.05882 | T |
% 10 }@(o)+ 5)=02 fo /(4(3-0)+ 5)
X 3.5 1 - f;
| 1™ | Hatos)es)=01486 | f 7 | Maa.3)+5)=005263 |
A : xg | 4.0 1 = 1y
. X2 1.0 %4(1.0)-!_ 5)=0.11111 fz | /(4(4.0)_'_5) 0.04762
: X9 4.5 1 = fg
| = [15 %4 (1.5)+5)=009051 | /(4(4_ 5)45)=0.04348
Xip | 5.0 1 =0.04 fi0
20 %4(2.0)4- 5)=0.07692 | %4 /(4(5 0)+5)
| o 1% 4
. . 1 Also I dx:—j
{ Applying Simpson 3 Rule; g 4x+35 4g4x+5
b 1
== 5
g jf(x)dxm;—‘[fnw(f, FE et £ )4 2, + e £, )£ ] 4[1“’4“ I

[T N,

J- L .05 [o.z +4(0.14286 + 0.09091 + 0.06667 + 0.05263 +0.04348) +J 1 [25)

| d4x+5 3 [2(0.11111+0.07692 + 0.05882 + 0.04762)+ 0.04 - Zh‘ 5
0.5 = —l—lnS
+ - ~=5102+4(0.39655)+ 2(0.20447) 4 0.04] 1 4
S 7In5=~040252
zE[O.~2+l.5862+ 0.58894+0,04] In5=~0.40252x4
3 In5~1.61008
m%§[2.41514] ~ 0.40252 -+ log, 5~1.6101




L T P T -
e e b s L o 5

02) x vy Ay - Ay Aly

45 07071 X=52 %, =45 h=5
, . 0.0589 g = X—X,
50 0.7660 -0.0057 h
©0.0532 -0.0007 52-45 7
55 0.8192 -0.0064 s=— =§=1-4
0.0468 . ’
60 0.8660

From the Newton’s forward formula;

Y, =Y, +[Ay, ﬁ) +[Ay, (;J S + [A“yn(z]
R0 (R ([ B ) I

§ s! _s(s—l)!__S=
IJ IMs-1)1 (-1 4

s) sl _s(s~1)(s—2)1_1.4(1.4—1-)=1.4><0.4=028

2) 206-2)  2(-2) 2 2 ' ‘

s} sl _s(s—l)(s—Z)(s-—3)!__:1.4(1.4—-1)(1.4-—2)=1.4x0.4(—0.6)__~_0.056
3) 3is—-3) 3x2(s—3)! 6 6

From (1) '

Yig =0.7071+0.0589 x 1.4 + (- 0.0057)0.28) + (- 0.0007)~ 0.056)
Yia =0.7071+0.08246 —0.001596 + 0.0000392 = 0.7880032
~.5in52° = 0,7880 -

(i) Using Lagrange’s method;

£(x)= (x—x,)(x~x2) ............ (x-x,) £, )+ (x—xo)(x—-xz) ............ (x-—xn)t a

&, Ex,)(x(i( —-le.).t ......... (;;0 “x, )( : )(x] R R W
+ (x(z - j’g? : _x:)(xz _;E i::::-).(xz _“Xn)f(xz)+ ...................................
MR e " e yie)

£0.7)= (0.7-0.2)0.7 - 0.3Y0.7 - 0.4)0.7- 0.5Y0.7 0.6) (2.69)
(0.1-02)0.1-03)0.1< 0.4)0.1-0.5Y0.1-0.6)

(0.7-0.10.7- 0.3Y0.7 - 0.4X0.7 - 0.5)0.7 - 0.6)

+
(0.2-0.10.2-03)02 = 0.4)0.2 - 0.5)0.2~ 0.6)
(0.7-0.1)0.7 - 0.2Y0.7 - 0.40.7 - 0.5Y0.7 — 0.6)

+
(0.3-0.10.3-0.2)03 - 0.4{0.3-0.5X0.3-0.6)
s (0.7-0.1{0.7- 0.2)0.7 - 0.3)0.7 - 0.5{0.7 - 0.6) (3.68)
(0.4-0.1)0.4 - 02)0.4 - 0.3Y0.4 - 0.5Y0.4 - 0.6)
(0.7-0.1(0.7- 0.2)0.7 - 0.3%0.7 - 0.4)0.7 - 0.6)

+
(0.5-0.1§0.5- 0205 = 0.3%0.5 - 0.4Y0.5— 0.6)
L {0.7-0.1)0.7-02)p.7 - 0.3)0.7 - 0.4{0.7 - 0.5)

(3.04)

(3.38)

(3.96)

(4.21)

(0.6-0.10.6 - 0.2)0.6 - 0.3)0.6 - 0.4Y0.6 - 0.5)




| B : '. 3Y0.2)0.1) (0.6)(0.4)0.3)0.2)0.1)
1(07)= o, 5?(3)502;()5003&_23( 4Y-0.5) (268)+ (©.1)C0.1Y- 02 0.3)- 04)
(0.60.5Y0.3)0.2)0.1) (3.38)+ (0.6)0.5X0.4)0.2)0.1) (3.68)
T 02Y0:1) 0.1)- 0.2 0.3) ()((J 3)()(() 2)()? 1)()( 0. 1))( 02)
6X0.5X0.4)0.3)0.2
(3043()(&035)()802;()601;()50013)( 96)+ Eg 5X0.4)0. 3)(0 2)(0. 1)( 21)

£(0.7)= —(2.6s)+%(3.04)+ 2638+ 120 (5.68)+ 2 (396)+ 6(4.21)

£(0.7)=—2.68 +18.24 — 50.7 + 73.6 — 59.4 + 25.26
f(0.7)= 4.3'2 |

(3.04)

Lh

(11) Usmg Lagrangc s inverse interpolation formula;

e =y =y )y~ ¥0) (=Y Yy = Yo borrely =)
BCZRETS TR W (At L (SR O WY CORe )
e )

(Yz“Yn)(Y'z”ﬂ)(Yz_Ys) ------------ (Yz'_yn) i
G0 79 b ) S o 79 B
1) Tt 1) (Vo = You) "

(85—87.9Y85-81.3)(85—68.7) (85-94.8)85-81.3Y85-68.7)
X= (2)+ ()
(94.8-87.9{94.8-81.3Y94.8-68.7) " *  (87.9-94.8)87.9-81.3{87.9-68.7)
(85—94.8)Y85—87.9X85—68.7) ®)+ (85-94.8)(85-87.9)85-81.3) (14)
(81.3-94.8)81.3-87.9)81.3-68.7)" * (68.7—-94.8)68.7 —87.9)(68.7—81.3)
_ (—2.9)(3.7)(16.3)( 2)+ (-9.8Y3.7)16. 3)( 5)4 (-9.8)-2.9)16.3) (8)+ (-9.8)-2.9)3.7)
(6.9¥13.5¥26.1) . (-6.9)6.6)19.2) ( 13.5f-6.6X12.6) " ~  (~26.1X~19.2)(~12.6)
=-.0143878+3. 379801+ 3.301060—0.233153 = 6.30383

(

(ii) Usmg Lagrange s inverse mterpolatmn formula;

Y= (}’-J’;X)' sz)- ------------ (y JI,,) (,v yu)(y yz) ............ (J’“J’n) X
(J’ J’l)(yn J’z) ------------ (o - ) (yl yo)(y] 7% (yl—yn)]
(y J’u)(y yl)(y _}’3). ............ (y—y") .+
(y2 yquZ leyZ yJ) ............ (yz —y”) F U aaccnnrareaerersacaiiiianis
(=2 Xy =¥ Lo (y—y,)
(J’ J’nxy J’l) ------------ (y J’n+|)

(13)(-3)(-—18)(30) (30)(—3)(—18)(34) (30)(13)(—-18)(38) (30)13)-3)42)
(17)(—33)(—48) (17)(—16)(—31) (33X16)-15) (48)31X15)

x =-0.782086+6.532258 + 33.681818 - 2.201613 =37.230377

03 X Y score  the box taken the ball
wW=2 wW=4 176 » X
B=1 = 2/13/4/5>Y
R=3




. When the score is 1 or 6 use box X =X
When the scoreis 2,3,4or5usebox Y=Y
When the color of ball is White = W
When the color of ball is Blue=B
When the color of ball is Red =R

® % w (W) %x%
2 (%,B) %xé—

: (X,R) %x%

N (Y,w) R

6 (v,B) %x%
(Y,R) %x% .

| ' 2
(b) The probability that a White ball is drawn out P(W)=gx—+-x— =t ===

5
(¢) The probability of White ball drawn P(W)= 5

2 2 4
The probability of White ball drawn from X box P(W / x) = < X i % =—515
ys , . 9
If given that a White ball is drawn, the probability that the X box is used = P(W/X) = Y
P(W)  5/9
1.9 1
S=—X——=—
9 5 5

04 @0 |
The Mean X '

The mean or Average of a number of values is defined as,
sum of the values

number of values
This equation can be used for ungrouped data. If the data of a sample of size n is given

mean(i‘) =

XX, X,} the X can be expressed as X = 1= =l

we can’t use
n n -

formula if the data is presented as grouped data. In this case we can use bellow formula.
f.d, .

§=A+cz ' where d, = A
n

Where A - class mid point some where in the middle of the table.
¢ - class width

m; - class mid point




i

2
i .
?;%

SRR

A

fi - frequency
The mode

mode is the most,likely value or the value with the highest frequency. For uhgrouped data we can find

the mode by finding the value with highest frequency from the array. For grouped data we can obtain
the mode by the formula.

mode=1 + d, X W
d, +d,

L - True lower class limit of modal clas
w - width of modal class ‘
di - frequency of modal class - frequency of previous class

d; - frequency of modal class - frequency of next class
modal class = class with highest frequency

*

- The Mgdian

Median is the mid value of data. For ungrouped data, if the sample size n is a odd number thus the

{(n+1)"

median is given by ; median = value of the array. )

If the sample size n is an even number then the median is given by ;
th

median = %[1—2— value + next vaIue]

_ -F,
For grouped data we can expressed following formula, ; median=1L + l:?éf—t:l X W
where

L - True lower class limit of median class
f - Frequency of median class .
w - Width of median class

Fi - Cumulative frequency of class before median

Lower quartile (Q)

The interpretation of the median is that 50% (equal number) of the data have values less than the
median. So the new median of that 50% values is the lower quartile and for small set of values
' th

1
Q, =Z(n+1)th value and for grouped data Q, =[—‘1InJ value. Q; can be calculated by using the

above median formula by changing the median class to Qi class & changing 521— to 2,

Upper quartile (O3)

The interpretation of the median is that 50% of the data have values more than the median. So the new

median of that 50% values is the upper quartile and for small set of values Q, =—§(n +1)* value and

3 th . '
for grouped data Q, = [Z n) value. This Qs can be calculated by using the above median formula by

changing the median class to Qs class & changing % to 3n




Standard deviation

k K
2
Z[(fjdj ) . m—A _ ;fjdj
=cllE——|(d d = d=-=L
S=c n ( )2 ’ c n
ny - class mid point fi - frequency ¢ - class width

A - class mid point some where in the middle of the table

Coefficient of skewness of the distribution
===l 07 skewness of the distribution

skewness is the degree of deviation of the frequency curve (polygqn) from symmetry skewhes_
positive or negative. There are two measures of skewness,
(1) Pearson’s coefficient of skewness (Sip)
g -_ mean-—mode

® "~ stan dard deviation
(i)  Bowley's coefficient of skewness (Skq)

Sk — Q3 +Ql "2Q2

! Q3 - QI

If the frequency curve is

symmetrical then

@) mean = mode = median

(ii) Q3 -Q, = Qz '—Qt

mean —mode

Qi-Lower quartile
Q,-The Median
Qs-Upper quartile

S8y, = =
® " stan dard deviation
5, =Q-%)-(Q,-q) _,
kg — -
(Qa - Q]) :
S & S, are zero for symmetrical distribution,
chss | M £ R RS A
_ c
30 - 59 54.5 2 2 -5 -10 50
60 - 69 64.5 2 4 -4 -08 32
70-79 74.5 5 9 -3 -15 45
80 - 89 84.5 9 18 -2 _ -18 36
90 - 99 94.5 14 32 -1 -14 14
100 - 109 104.5 19 51 0 -~ 0 0
110-119 114.5 15 66 1 15 15
120-129 124.5 10 6 2 20 40
130-139 134.5 3 79 3 09 27
140 - 149 144.5 1 80 4 04 16
48 - 65
80 -
_ =17 275 N
_ Z f,d. =102.375
mean¥X = A o0

=104.5+10

n
(~1 7) median class =100-109
0 = 104.5-2.125




hat
Ve

i
e e
S

modal class =100-109

. n/-F
medlan-—-L-l— __f— Xw

2

. d
& : modc=L+[d +id }xw
=32 | 2
=99.5+[%—-—:lx10

=99.5+[ > ]x10=99.5+@
5+ 4 9

4.!

median=99_5+[4° “32]x 10 =99.5+5.5556 =105.0556
19

= 99.5+11—!-;92 =09.5+4.2105
=103.7105
Z:f.d-.2 Zfd 2 275 -17 z
Standard deviati = ' L =105 2L
andard deviation (S) c\/ Zfi [ fo ] \/80 (80]

=1o1/§—£9— =10+/3.4375-0.04515625 =10+/3.39234375 —=18.4183
16 6400
Variance(S? )= (18.4183)" =339.2338

lower quartile class = %n"‘ valueclass=90-99

| ~F 80/ _18 _
Q1=L+[%f ]wa=89.5+!i /‘;4 Jx10=89.5+[201418J 2

x10 =89.5+-=x10
14

=89.5+ %Q =89.5+1.4286 =90.9286

upper quartile class = i— n" valueclass= 60" value class=110—119

n/_g 13/ (80)-51 -
| Q,:L{ /4f ‘wa =109.5+[—/4(-—15-)-_ x10=109_.5+[601—;51]x10

=109.5+-}%x10 =109.5+6 =115.5

Coefficient of skewness (Skp ) =3 tazlz:d_df:ii;on = 1023;; ;;2;5'0556 =-0.1455

There is a very small negative skewness. That is skewness to left.




05) (x)=X". x=1,2,3, ................
X

F B

@ 0=<f(x)<1i foranyx &

() >f(x)=1

allx

Usihg the second condition;

S #(x)=1

x=l

ik@":l

x=1 X

k):—

o X

' 2 3

k[9+e—+9—+ ..................... ] =1
2 3

[ Using Taylor’s series method;
i ' 92 93

allx

B(x)= Y ko* =k3 0"

x=| x=1

E(x)=k[o+62 +6° +

Above loganth:mc distribution function f(x) of a discrete r.v. x (that is satisfy two condition'sj

e+—2-+3+ ...................... = —Infl- e) 1<B<l; k=— 1

(b) The mean of this distribution is defined as,
E(x)= Z xf(x) because it is a function of a discrete r.v, x

S, =04+0% 40"+ +6" 40"
......................... +6"! 49" 4 o

0S, =0 +0°+0* +
(1-e)s, =0 g

But -1<86<1 .

(¢) Foradiscrete r.w. x;

| Eeyr)

.E[x(x—l)] gx(x 1)———.
[x -x] kxzcl:(x ~1)p*

M

.0 is a very small value,

In(1-6)

L850
fims, =
-3 ]_ e

From (I)E(x)—

(1—_9)

x=i




S, =0+20>+30° 440" 4 oo +(n—1)0"" +no"
0S, = 0% +20%430% 4o +{n-2)0"" + (n-1)p" +no™
(1-9)3,,'=Q+82+93+B" Fvrererrnrrersisians +0"" +0" ~np™!

! ol -e" n+l
s el — e
(1-0)s, R
S’ 9(1_9")_(1-9)119“*' =6—B“[9+n9(1-8)]

' (t~oy (1-o)
lim$, = Jim 0-0"[6 +r192(1 -0)]
n—a n—a (1 — 9)
But -1<8<1 .. 0 isavery small value.
L8>0 ‘

(06) Producing a component during shift 1— A
Producing a component during shift 2 — B
Producing a component during shift 3— C
When the produced component is defective — D
When the produced component is non defective — E

50 6
=" =0, A)=—=0.06
P(A) ™ 0.5 P(D/A) 5

30 10
P{B)=——=0. P(D/B)=——=0.1
(B) 100 . ( / ) 100

20 8 :
=—=1\}. PD ='——=0.8
P(©) 10002 F(O/O) oo~ 0

@ P(D)=P(D/A)P(A)+ P(D/B)P(B)+ P(D/C)P(C)
P(D)=0.06x0.5+0.1x 0.3+ 0.08x 0.2
P(D)=0.03+0.03+0.016
P(D)=0.076
The percentage of all components is defective = 0.076 x 100 =7.6 %

 + (®) Using Baye’s Theorem,

b _ P(D/C)P(C)
'3 P(C/D)= P(D/A)P(A)+ P(D/B)P(B)+ P(D/C)P(C)
0.08x 0.2 0.016

= =——=0.2105
0.06x0.5+0.1x0.3+0.08x0.2  0.076

Given that a defective component is found, the probability that it was produced during shift 3 is
=0.2105 ' ) :




P(D/A)P(A)

() P(A/D)=

P(D/A)P(A)+ P(D/B)P(B)+P(D/C)P(C)
_ 0,06x0.5 _ 003
0.06x0.5+0.1x0.3+0.08x0.2  0.076

D)o P(0/B)P(e) o
PO/D) =5 Ve ) P(D/B)P(B)+ P(D/C)P(C)

~  0.1x0.3 _0.03
©0.06x0.5+0.1x0.3+0.08x02 _ 0.076

=0.3947

=(.3947

- comporients more than the shift 2 produce.
So the shift which has to be closed down should be shift 2.

P(E/A)=094 P(E/B)=0.9 P(E/C)=0.92

Before close the shift :
P(E)="P(E/A)P(A)+P(E/B)P(B)+ P(E/C)P(C)
=0.94x0.5+0.9x0.3+0.92x0.2 =0.47+0.27 +0.184 = 0.924

After close the shift .
P(E)=P(E/A)P(A)+P(E/C)P(C) =0.94x0.5+0.92%0.2 =0.654

Probability of effect = 0—6~5—1 =0.708
0.924




