MPZ 3230 — Engineering Mathematics I
Assignment No. 04 —~Academic Year - 2007
Answer all questions

01) () Evaluate ]ydx from the following table using trapezoidal rule.
n

X 0 02 |04 |06 (08 |10 12 |14 (16 |18 }2.0
Y 121 1137 | 146 |1.59 |1.67 |231 |291 |3.83 |4.01 [4.79 [5.31

(ii) State Simpson’s rule,

A car laps a race track in 84s. The speed of the car at each 6 second interval is determined
using a radar gun and is given from the beginning of the lap, in feet/second, by the entries
in the following table:

Time [0 |6 12 |18 |24 |30 |36 |42 |48 |54 |60(|66|72 |78 |84

Speed 124 1134 1 148 | 156 | 147 {133 | 121 | 109 [ 99 |85 |78 [ 89 | 104 | 116 | 123

How long is the track? You may use approximation and if any state them,

(02) State Taylor series expansion,

Using the Taylor series expansion of 1—1— , show that,
+x

3 5
tan"xzx—fs-+x?— ................. -l<x<1)

And given tan@ =~;— , find an approximate value for @

(03)The following table gives a grouped frequency distribution of the lifetimes of a
random sample of 427 electric bulbs taken from the output of a particular factory:

Lifetime(in months) | Number of bulbs
15-19 66
20-24 65
25-29 56
30-34 50
35-39 42
40-44 37
45-49 35
50-54 30
55-59 24
60-64 22

(a)Estimate, to one decimal place,
(i) The mode




(ii) The median
(iti)the lower quartile,
(iv)the upper quartile,
Of these lifetimes.
(b)Evaluate, to one decimal place,
‘ (i) The mean,
(ii) The standard deviation, _
(iif) The coefficient of skewness,
Of this distribution.
What is the shape of this distribution?

(04)  (i)State the Bayes’ theorem.

A manufacturing company buys 80% of its components from supplier X and 20%
from supplier Y. Last year, 5% of the components supplied by supplier X were defective
and 1% of the components supplied by supplier Y were defective. What proportions of
the company’s defective compcaents were supplied by supplier X

(05). (i) A, B, C are three events write P(A v B U C)in simple probability terms.
- (ii) Using a Venn diagram show that,
(ANBYUMUNB)=A
Hence deduce that if A and B are independent, Probabilities relating to events A, B
and C are as follows. '
1 1 1 3
P(A) =3 ,P(B) =¢ ,P(Aer) _EE’P(BUC) =g

Evaluate P(C) and show that B and c are independent.

(06) The weight of potatoes consumed by a student in a week is a random variable X ka.
A suggested model for the probability density function for x is

kx(1-x)e* 0=x<1
f(x) =

0  otherwise
Determine the value of k.

@) Find the cumulative distribution function of X.

(i)  Find the probability that a student eats between 0.5kg and 0.75kg of potatoes
in a week : _

(iii)  Find the mean and the variance of X.

Please send your assignment on or before 09.01.2008 to the following address. Please send
your answer with your address (write back of your answer sheet) and when you are doing
assignment use both sides of paper. ' ' i
Course Coordinator — MPZ 3230 .

Dept. of Mathematics & Philosophy of Engineering

Faculty of Engineering Technology

The Open University of Sri Lanka.

Nawala,Nugegoda




Model answer — Assignment No. 04
MPZ 3230 — Academic Year 2007

x] 0 02 | 04 | 0.6 | 08 1.0 1.2 1.4 1.6 1.8 | 20
y| 1211 137 [ 146 1 1,59 | 1.67 | 2.31 | 2.91 3.83 | 401 | 4.79 5.31

Evaluate J yelx

¢
By using Trapezoidal rule,

!
I = ';][(.v() + —vr! )+ 2(.“"I + y',! + “"yrr-l )]
h=02-0=0.72
Then;
h
1 =l 20 e kYt Y Yoty Yt 3 )

0.2 |
=T[(1‘21+5'31)+(1 3741.46+1.59+1.67+2.31+2.91+3.83+4.10+4.79)]
=544

I
[vax =544
4]

?I(ii) Simpson rule (1)
= b ]
1 = [fxdx= %[(.vn 20+ 3k Yot daa ) H 4D+ 3t )]

0 6 | 121 18] 24 | 30 [ 36 [ 12 [48]54(60|66] 72 | 78 | 84
Speed | 124 | 134 ] 148 | 156 { 147 | 133 | 121 | 109 09 | 85|78 89]104]116] 123

h =0
Fi

I =§?[(J’n + ¥, )'*“2()'1 +¥, +---}'n-z)+4(3’| + ¥ty )]
6

=;[(124+123)+2(148+147+121+99+78+104)

+4(134+156+133+109+85+89+116)]
= 2[247 + 2(697) + 4(822))

I = 9858 feet

Long is the track =9858 feet



(02). Tatlor Series

) =10+ it TR TE S S—
Show,
S (%) =Tz Tailor expansion,
1
f(x) “Tix F(0) =1

, -1 .

x) = . 0) =—
F(x) (1] F{0) =-1
F(x) =(=1)(=2)(1+#)" f(0)=2

2
—(]+x)3
£(x) =2(3)(14x)" 7(0)=-6
__—6 =
_(.l+x)4

1 _ fO)x f(0) . £(0) ,
,m—f(())-f' TR TR Tt I ST
1 b 3
m =1+(—I).‘.‘+2;!+(“—6)%+ .....................
1 2 3

=l-x4+xm—x" 4.
[+x

Substituting x=x"

1 =1-( ) (2P = (&) o

1+x*
J- el B T A R R AR e
IT+x :
tan”™ x = | (- +x' =5 +25 =) dx
—x——j‘-+x5 _x +‘—g+
= Tt Tty e
tan™' x =x—x—3+£——i+ ..... (-1<x<1)
3 5 7
Given tan & =%
p =tan™" (%)
Apply above prove,
3 1 5 1 u
tan_l(yg) :%_(}é) _L(/Sg) _(/72) +

= 0.5—0.042 + 0.00625 — 0.00112
=0.46313




w=23

1 @ o] @ . =42
,;Z{Irf]ee Number T{:&:&:rs Curnulative pi:filndts fimi di= 5 fidi fidi?
: of bulbs frequency
- 15-19 66| 14.5-19.5 66 17 1122 -5 -330 1650
- 20-24 65| 19.5-24.5 131 22 1430 -4 | -260 1040
- 25-29 56 | 24.5-29.5 187 27 1512 -3 | -168 504
© 30-34 50| 29.5-345 237 32 1600 -2 | -100 200
- 35-39 42| 34.5-39.5 279 37 1554 -1 -42 432
2 40-44 371 39.5-445 316 42 1554 0 0 0
© 45-49 35| 44.5-49.5 351 47 1645 1 35 35
50-54 30| 49.5-54.5 381 52 1560 2 60 120
. 55-59 24 | 54.5-59.5 405 57 1368 3 72 216
60-64 221 59.5-64.5 427 62 1364 4 88 352
total 14709 -645 4159
= d w d=66-0 =66
a).l. Mode d +d, f
=14.5+( 66 Js d,=66-65 =1
66 +1 -
=19.4 L =145, W=5
.
. Median = L+——:f— W L=295
—295. 2135 18T) o gy A2 55
50 < 2
=32.1 F =187
£=50
w=35
== F
IT1. Lower quartile =L+ 4 7 w L=19.5
— 19,5+ 1106.75-66] n/ =22 10675
65 44
=226 F, =66
f =65




E e,

e S R R R S P

2]

f

IV. Upper quartile X w

=445+
=435.1

(b) (I} Mean, (_Eethod 1)
X =A+Cd
_avclfid)

"
= 42455 2649)
- 427
=34.4473
=344

(Method 2)

4 fimi
Mean, = Z fi
x=l n

_ 14709

427
=34.4

(I Standard deviation

S =
=35
=137

(IH)  Skewness =5k,
sk = mean - mo'de.
¢ Standard deviation
_344-194
13.7

09489

1
1.1

(326.25-316)
= T xS

L=445

3n _ 427x3

4 4
=320.25

F =316
f=35

w=3




positive skewness and shape is,

604).
g

Baye’s Theorem:

If A.A,,....A, are mutually excusive and collectively exhaustive events of a sample
space. S and Bis given event in S then,

Plaks) = HP(%")'P(AIC) for k=12..k

Supplier x Supplier y
Supply p(x) =80% | ply) =20%

Defective p[%) =5% p(%) =i%

Let company’s defective components were supplied by supplier xis p(%))
Apply Baye’s Theorem,

D ) (x)
A
R p(‘%)p(x)+ p(D y)p(.v)
| 0.05%0.8

= 0.05%0.8+0.01%0.12
_
a1




=0.952380952
Company’s defective components were supplied by
Suppler x is = 95%

(05). By Using Venn Diagram,

(ANBYU(ANB)=A

/
3 7
\
é
|

ANB

(ANBYU(ANB)
If A and C are independent
P{ANC) = P(A)x P(C)
1 3
p(4) =Y. P(B) =Y. P(ANC) 5 P(BnC)=¢
Planc)  =PAxP(C)

Sy = exr(e) | :-;
Plc) =¥, |




k=35

Lh

There fore probability density function is f (x)

3. —x)etde 0<x£1
There fore f(A‘) ={ 55x(10 ‘C)t’ : nthefwive

(1) Cumulative distribution function is F(x)

For o<r<l F() = [3.55x(1-x)e'dx

F(t) =355 ]‘x(l —x)e"dx

= 3.55{ ]'xe Telx — }.vze“'dx]

=3.55 []:xe'":l;.— [e" ]; —[xze"':r + ]e"‘ Zxcbc}
= 3.55[[1’9“]:] —[e"L —feel +] 2xe ’?e ];JJ

=3.55[te’ —e¢' +e’ —1'e +2e' —2¢' +2e ]
=3.55[3t" —3¢' —1%¢’ +3]
Ft) = G ! - {3(te' —e' +1)—re'}
' 3-¢)

F0 "(3 e){“‘”l) )= %a"_—e):'

'_F (‘) =5 Ge

' Cumulatwe chstnbutlon functlon 15, RSN

{1(0 e"+1) o}”-. =0

. . b Lo : x<0
F(t) '=3(r'e —e +1)te Ogx<l

_I o x2]
0,75 o o .
Giy  P05<x<075) = ja 55x(x— 1)e‘dx
015 ' .75 :
=3.SS[ Ixe‘dx— J.x e cb:] _
0.5 0.5

= 3.55|:[xe“' :E:s - [e“'r_zs - [fe'" ]oT -{-U-:f;.?e"xdr:l
=3. 551[“" ]g [{_ ﬂ—[x7 *ET +[’)xe Eq -2[xe IjﬁJ
. ‘ =355 P - Ber |7 [ B




P(BUC) = P(B)+ P(C)-P(BAC)
A =%+%—P(BHC)
P(BNC) ———

94 fm,

P{BNC) :ﬁ

We know that,P(B)=y, P(C)=%,

If A and B independent,

P(BnC)  =PBxP(C)
PB)XP(C) = VX x Y
: 1

ey

-.B and C are independent

_ {k\'(l —xJe* 0<xsl

{06).
0 otherwise

[ Flad=1

‘_[lct(l ~x)etdx =1
k{;[xe"'d.\'- kvte” dx} =1
k {[.re":]:) - ﬁ[e“'ix—[_tle"]ij + J e 2xd dx } =1
k{e‘ —-[el —e"] ']+ [Qxe ], ZJ-P ch}—l

ife" —e' +2¢' - 2! - &)} =1

e +¢' —2¢' +2¢" =1
k{’%e" ’ } 1




