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MBA 860 QUANTITATIVE TECHNIQUES

INSTRUCTIONS: ‘
~ Answer que_stion one and any other three questions.

£ .‘;'QUESTION 1 (21 MARKS)

= ,-a) Explarn the foltowmg terms used in quantrtattve methods

(i) - ‘Independent events " - o mArK s D T
i ‘(n) 'Random-experiment .~ . ATk R
i - Mafginal goste: - - =5 o w8 TR0 A e
© (iv)  Marginal revenue et e oAt e el
o (v) o Set oo o oo e st W0 i« arke A
i) A Do b L B E s S o TR mElRe L
SO (vi) _Interval estlmate P e petinae o -
(viii) Poisson distribution - % 1A mark .
(ix) Producer's surplus - : 1mark
(x) : Dtscrete randorn variable . _1 markf ¥

o b). tn an organlzatlon the monthly satary (y) ofa salesman 1s determtned by the number of .
,_|tems( ) sold per month by the functlon : i ety . '

Ly= f(x)' = 4x+ 55

-

B & not|ced that he number of itemns sold by the: sa!esman depends upon the prrce charged for
the item deftned by the following function: T

X=g(p)=175-p
Where p is the price in K£

» lRequrred
e ‘_(i) ' Compute the salesrnan s monthty salary by maktng use of composute functton
. - 3'marks
‘ -__-'-(_ii') If the selllng pnce of the |tem is K£ 45 determlne the monthly salary of the satesman
- e 1% el Zmarks T R A

Py -_-'c) Toyota Kenya Company has establtshed rt annual |nVentory cost fUﬂCthﬂ (C )defned by ;

-C— 12+12q +265000
435 Where C is stated ln K£ and q denotes the batch S|ze of motor vehlcles ordered to reptenlsh i
-’r;rthesupply v B b, i : it Byt i

Y Requrred' |

i). Determtne the batch order size which will minimize annual mventory cost
, : 3 marks o A
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i) Compute the expected minimum annual inventory cost 1 mark

=), Consider.a 2X2 matrix given below

ik -establnsh the rnverse of ( I- A) s 2marks
e QUEST!ON 2 (13 MARKS)

'a) Explam bneﬂy how calcutus is used to sotve problems m busmess studtes
: ¥ : . 3 marks :

b) Wambua and Awm Company limited manutaotures targe —scate items. The company has

employed a CcoS st accountant Mr. Were who developed two functions to describe the operations

“at the firm. He found the marginal cost to be $(9 92-2q) thou_sands and the margmat revenue 6" :
" be $(112 - 2q)thousands R e R e : o .

- Where qis the number of unlts of output per:annur_n‘ o RS

- The ﬂxed costs-are $ 800 000 per annum .

Requrred. . :
i) _Estabhsh the functlon for total cost 2 marks
W) Establish the function for tota! revenue | - 2marks |

iii) Estabhsh the break even situation for the company 3 marks

iv) Establish. the number of unlts of output that woutd rnaxtmtze the totat revenue; hence
the maxtmumtotat revenue e i B e b B | 3marks - e

et quS TION 3 ns rvtARKs,

o i) Demonstrate hovv Cramer s rute is used to sotve a system of trnear equattons of order o
three ' , s g :

2,k 2 marks

) A real snuatton has oeen mooereo wrtn the nerp of the fottowmg set of srmuttaneous'
equahons ‘

; xt d X2+ X3 = 500
3)(1 + 2)(2 + 4)(3 = -1 500
10)(1 + 8)(2 + 6)(3 el 800

By first finding the mverse of the coefficient matrix or otherwnse solve the equations
6 marks '
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'c) Ochieng and Maina marketing consultants surveyed Kenyan Market to study the
' consumer’s switching pattern for 4 bathing soaps. A sample of 2,000 respondents has

been chosen, which provided the foIIowmg information regarding the use of Lux, Gersha, R

.. Imperial'and Lifebuoy.. Out of the consumer's sample: 800 were using Lux, 350 Geisha,

-~ 600 Imperial and the rest Lifebuoy. Due to vigorous adverttsrng campaigns, the fottowrng
i switching pattern has been-observed. Out of.the: users of Lux, 50 switched to Geisha, 60
. switched to imperial, 30 to life buoy while the rest remained brand loyal. Out of the users of
Gelsha 250 remained brand: onat 40 switched to Lux 35 switched to Imperial arid the
' remaining switched to life buoy. Out of the users of Imperial 45 switched- to Lux, 30. 5
" switched to Geisha, 25 to life buoy and the rest remained brand loyal. Srmflarly out of the

- - users aof life buoy, 160 remained brand toyat 15 swnched to Lux 20 swrtched to Impenal

- while the rest switched to Getsha sl i :

.'-_‘Reqrulred._

“ P ‘Construct the consumer's transition matrix from the given fnformatt'On e 8 marks 2

' i) If the consumer 5 swrtchlng pattern persrst calcutate the future share for the four bathlng

| QUESTION 4 (13 MARKS)

5 a) The transmlssmn system ofa model of 2 specrfc car has a warranty for 40 000 miles. It is
- known that the life of such a transmission has a normal drstrlbutlon W|th a mean of 72 000
2 mlles and a standard devratlon of 12, 000 mrtes i :

vRequrred : '
i)  What percentage of the transmlssmns W|!| far[ before the end of tne warranty penod’?
' : : . 2 2 marks

e _ n) What percentage of the transmxssmns W|l| be good for more than 100 OOO mrtes?
P = : : iy 2marks

j: :.-7,':,m) What percentage of the transmtssrons W|II be good between 60 OOO and 84 OOO mrles'? d
L : : : : By % o 3marks .'

N by Expenence has shown that 30% of all persons afﬂlcted by a certaln rltness recover Afr:Ca

- Pharms Limited has devetoped anew vaccine and 10 people with the ulness were setected at
random and |njected wrth the vaccme 9 recovered shortty thereafter : :

Req urred

| 'r-); _' ‘ suppose that the vaccme was absolutely worthless what is. the probabllrty that at teast 9
out of 10 lnjected by the vacc:ne wm recover? .. - .- 3marks

soaps = T o - 2 e e ot B e S N B 2marks

-
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ii) if 200 people with illness were selected at random and injected with the vaccine, what
are the expected number, variance and standard deviation of people who recover?
(Assume each additional person will also have the same probablltty of success)

_ ; i 3 marks

QUESTION 35 (13 MARKS)

o a) Det’ne in bnefthe foltowrng terms used |n hypotheSts testmg

ri_) i :Type | error _' e boral o0 mark} A il
cEall) T TR < T e e i e
Fodiy. . -Yevelof significarice . - v oL Ak
2y UNull hypothiesis™ 00 o e L2 marks e
Tiaen® S8 T Norma]"distribUtion Lo =, mark- it

: b) A manufacturer of gunpowder has developed a new powder WhICh was tested | 8 shells. '
The resulting muzzle velocity, in feet per second were as foltows
3005 2925 . -~ 283b - 2965

4885 .. . G005 n2BET A T ARE o

vl ;Usihg' the above:-resmts

1) " Determne the point esttmates of popula’uon mean p and standard dewatlon 8.
‘ 3 marks
1) Construct a 9‘3% confidence interval to estimate thc true average velocity i for she]ts of this
type. Assume that muzzte velocities are apprommately normally distributed.
3 marks

i) The manufacturer claims that the new gunpowder produces an'average VeIOC|ty of no
less than 3,000 feet per second. Dg the sample data provide sufficient evrdence to
contradlct the manufacturers claim at the 0.025 levet of S|gn|f|cance‘?
s : - 3 marks

: QuE"s*no‘N 6 t13'?'NiAR‘KS) :

<@y The weekly amount spent for mamtenance and repatrs of electncal components in a
f manufactunng company was observed over a long period of time to be approxnmatety
: norrnally dlstnbuted wuth a mean of $ 400 and a standard deviation of $ 20

e dd o If $45O is budgeted for next week what is the probabtltty that the actual costs wrtl x
:__exceed the budgeted amount’? p Wy g Yooy marks

i) -. How much should the company budget for weekly repalrs and malntenance in orde. that
: the budgeted amount be exceeded wrth ha probabthty ofonly 0.17 -

3 marks
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b) Eleven employees were put under the care of the company nurse because of

g R Employee

= —s'co'mﬂ_oi;.cn-tr;'@_'p e

“highcholesterol readings. The nurse lectured them on the dangers of this condition and put

them on a new diet. Shown bellow is the cholesterol readings of the 11 employees both
before the new dlet and one month aﬂer use of the dlet began : : :

i After
AR
s S GET L
2400
i I
=190 -
- 3230 5
200
203
223

0:.-_
1

' Construct a 98% confdence mterva! to estlmate the populatlon mean drfference of

o cholesterot readtngs tor peopte who are rnvolved in-this program

:n')'

Test the hypotheSts Ho: D.= O agamst Hr D=0 at o« = 1% level of srgntfcance Assume
dlﬁerences in cholesterol readings are normally dlstnbuted in the poputatlon

'QUESTION 7 (13 MARKS)

a) A market research team workrng wnth the mlnlstry of Trade and Industry has asked 2, OOO

consumers if they had purchased three different brands of toothpastes from the

supermarket. The following data was gathered

- 350 had purchased Aqua-fresh . . (A)
430 had purchased Colgate e }. (C)‘
300 had purchased Dabur (D)

' 110 had purchased Both A and C

160 had purchased both Aand D
130 had purchased both C andD

-Requrred
Sk
L0 It)

50 had purchased alt the three brands

Construct a venn dragram that summanzes the results of the survey
i gt i marks
How many consumers purchase only A only C and only D'? S A Ll
: 3marks"""
iii) How many consumers purchased A and C onlW ' :
i 42 : : -.1r_mark

iv) How many_consume__rs purchased Aand D only?
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‘ 1 mark
v) How many consumers purchased C and D only?
_ : | 1 mark
vi) How many consumers had not purchased only at the three brands
' : g g B8 LT 8 w0 5 v by w7 e Bk -



