Name: Index MNo:

Signature:

29087204

Date:
201204

QUANTITATIVE METHODS
MNovember 2012
Time: 3 hours

THE KENYA NATIONAL EXAMINATIONS COUNCIL

3EDIPLOMA IN SALES AND MARKETING
DIPLOMA IN HUMAN RESOURCE MANAGEMENT
DIPLOMA IN ROAD TRANSPORT MANAGEMENT
DIPLOMA IN INFORMATION COMMUNICATION TECHNOLOGY

MODULE 1
QUANTITATIVE METHODS
3 hours

INSTRUCTIONS TO CANDIDATES:

Werite vour mame and index mumber in the spaces provided abeove.

Sign and write the date of examination in the spaces provided above.

Answer any FIVE of the following EIGHT guestions in the spaces provided on the qUESTion
ey

All questions carey equal merks

You should have the following for this examinaiion.

Scientific catculator;

afaiisticel tables,

Geometrical set;

This paper consist of 13 printed pages

Candidates should check the question paper to ascertain that all the
pages are printed as indicated and that no questions are missing,

2N 2 The Kenve Natfensrs! Examrimations Conraeif Turn over

* !




easytvet.c

{a) State one advantage and two disadvantages of presenting data in a distribution ¥
by grouping into classes, {3 marks)
Hﬂ‘ Table | shows the frequency distribution of the marks scored vut of 104 by
' 250 students ol Octopus University during the second semester of 2010
academc year. Llse it to answer the questions that follow.
. |10- [20- [30- [40- [50- [60- [70- [80- [90-
Marks 119 |29 |39 |49 [39 |e0 _J__?q__ 89 |99
Mo, af . T ) ¥ b T i -
s | 4 L_E{‘ 407 |52 60 |34 is 3K
Table | -
(i) Determane the marks which enclose the central 50% of the students.
' {4 marks)
* M0 X b
(i) Determine the proportion of students who would pass if the pass-mark
15 sel at 45 marks. (4 marls)
N i
(iti)]  The college requires the top 70% of the students to pass. Determine the I:|1I
pass-mark that should be set to achieve this. ; {3 marks) |
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{iv) A credit grade is awarded to marks in the range 55 to 75. Determine
the number of students who would get a eredit grade. {6 marks)

2 {(a)  Define the term time series as used in statistics. {2 marks)

= —

_{by  Using words and mathematical notations, explain the properties of the mean as
applied in statistics. (% marks)

(c}  With the aid of a diagram in each case, illustraie the relative positions of the
three measures of central tendency for each of the following types of
distributions:

(i) symmetrical distribution;
(i)  negatively skewed distribution;

(n}  posiively skewed distnbution. (& marks)
2902/204, 7908/204 3 Turn over
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(dy  Explan two limiations of the use of computers i statistical apphication
(4 marks)
i () State four advantages and three disadvantages of the median as a statistical
mEasure, (7 marks)
{b)  Given a finite population of 840 sampling units, select a random sample of
stz 20 using a systematic sampling technique. Assume a random start at
6:47th unit. {6 marks)
2127204, 29087204 4
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- ) The monthly salaries of employees of @ commercial bank with branches in
Kenya and South Africa were analysed. The salaries of employees in Kenya
were found o have a mean of Ksh 70,000 and a standard deviation of Ksh
| 2,000, while the salaries of employees in South Africa were found to have a
mean of 10,000 Rand and a standard deviation of 2,500 Rand.

(i) State whether the measures used are appropriate for comparing the
dispersion. If not then recommend the most suitable measure, Justify
YOUr BNSWEr. (4 marks)

(1} ldentify the country which has a higher dispersion in income using the

- recommended measure n (1), {3 marks)
4, {a) Differentiate between discrete data and continuous daia giving two examples
in each case. {6 marks)

(h) Define the werm eritical path as used in project network analysis. (2 marks)

Turn over
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(¢} The construction of a shopping mall has been broken down into various
project activities with respective duration as shown in Table 2.

2 Precedin Duration in
PEvIY Activily 2 Weeks
A [= 1
B A 2
i A |4 N
[E ' 14 |
F (] 9
|G C 5
H e 12
i |EG 12 '.
K F,H 10 ;
L J.K 9 |
Table 2
r{/{( (1) Construct a network diagram to represent the above project.(5 marks)
2 (%) "5 ag i)
( \e & i
B
SN - C 3 \ 2
"'1-'-':-"' I 1

S\ Gl X T = = s

ll.r"'
NII (i} Determine the critical path of the network and the expected project
duration, (4 marks)
- 4 e
1 & a‘ L=
(iti)  Compute the total Moats for the non-critical activities. {3 marks)

N —— e P
_J{ —
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5, (a)  "Causality implies correlation, but correlation does not imply causality™.
Justify this statement using two examples. {6 marks)

-

{h)  The consumption of electric power in megawatt hours according to a power
distribution company during a period of three consceutive vears is as shown in

Table 3.
. - F"n-w:-r im ;'ni:gawatl huﬂn._u.p. =

Year Quarter | | Quarter2  Quarter3 | Quarier 4
: 2009 | 30 | 60 T8 40

2010 | 37 54 85 44

2011 [a0 70 04 49

Table 3

(i) Deetermine the feast squares trend for the consumption of electricity.

(6 marks)
. = i . -% ol
R - 1. o U;FCE*"—'EWQ-;} ruw‘f‘wé Lige dd i

o Lo
v - eh e o sl
4o fﬂ:i: S#:E:Ji; Ew_f:?;.,ﬂé
- \O 2% ) 3 | s0L
B ky S seeS Ji;-i'%—_}—-ur‘ﬂl
& S |8y O30
B AS

. ﬂ: >
2 (n}  Using the additive model, determine the mas{;mmi{m values I'-IZ_E} E‘.ﬁ,

consumption of electricity. %ﬂ:i . % ¢ {4 mark
i o TEoF—+ 1699
- nig q4 Ga i_g—-éﬁﬁﬁd; \'s

iS = =

29027204, 2908/204 7 | Tuarn over
29097204, 29207204 /

_



6. (i)
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Forecast the quarterly consumption of electricity for the year 2012,

(4 marks)

{mi}

Distinguish between primary data and secondary data as used statistics.
{4 marks)

(b)

2902/204, 2908/204
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The Police Diepartment collected data from a random sample of 10 PSV
drivers on their driving experience in years and the corresponding number of
traffic offences they committed in the year 2010, The data 1s as shown in
Table 4.

Driver A|B |c |[D |E |F |G |H
Experience |5 |2 (&8 |12 |6 |9 |10 |14 |6 |8
Offences 10 (18 |15 |6 I | 8 10 |4 16 |3
Tablc4 o -

(1 Determine the Pearson’s product moment co-efficient of cormelation

between the number of traffic offences and the length of expenence of
the PSY drivers. {8 marks)

TR T

< s \ 50 a2 5o

2 | 26 | & |33k |

€ 1w |\ ho ¢y |omd |
L\ 2= |(ay | 26
4\ 196 | 36
Gudeg 132 L 20
e 11e o |to

¥\ & \\_CLH% b
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() Determine the co-eMicient of determination between the number of
) traffic offencesahd the length of experience of the PSV drivers.
(2 marks)

Drraw conclusions from each of the measures computed 1n (i) and (i)

Y‘ 5 = above, (6 marks)
ji ""}-‘Tﬁa-u.a 'L:. q_ma&m Ca—(‘-e,ﬂ(,,_,%.m\_ L@ujmﬂ-ﬁam
Vorie blasg /H- o 4&""‘\

"M* “ angff»“‘*‘"" iﬁ*fﬂQz.,ﬂma_‘.alb»&«_

r_"'- Df‘._‘_; \
L

State three characteristics of the binomial probability distribution. f] marks)

7. {a)
—orn v fhya_n_*?:zmlq
i "'P“m{\:%ic: i Gy Capccate T\ 'msﬁmqt:{;rdﬂmt"*

A - ‘?’“-ﬂ:-— “r}“qu%—w et A "E.:':g.,,‘_mﬂ_f_

ih) From past l:?tpi:l'li:ﬂl:t;it 15 Enn“n that nn]y a of'the hn::ks hatched are
male. A random sample of 250 chicks hatched was taken. Assuming Poisson

distribution, determine the probability that among this random sample:
{2 marks)

(i) exactly 20 chicks are male;

1) al least 4 chicks are male; {4 marks)

Turn over
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(i)  between 3 and 5 chicks inclusive are male. {3 marks)

fch  Table 5 shows the price charged by an electrical shop for four categories of
electric cables and their corresponding standard length in metres for the years -
2007 and 2012,

| w007 2012
Cable T:I-']'l'f Price -P.E!- ; o { . - '
e metre 51& length | Price per metre | Std length
Type X 1.5 .
mm " 30 30 Eﬂ 50 )
Type ¥ 1.5 35 20 5 ;.rj
mm e |- & ==
Type X 2.5
mm 30 30 120 y _3:;
Type Y 2.5
tmm [ |40 o T |
Tahle §

Calculate the following taking the year 2007 as the base:
(1} Laspeyre's price index;
(i1) Paasche’s price index. (8 marks)

29027204, 2908/204 10
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B (a) Define the term derivative of a Tfunction as used in statistics. (2 marks)

(h} A private university analysed its past data and derived a profit function
defined by the equation p{x} = 21x — 2x" — 40, where x represenis the
enrolment of students in thousands and the constant 40 represents fixed costs.
Given that the profit and cost figures are in million Ksh, determine the
following about the university:

i) Break-even poini(s) for student enrolment; (4 mirks)

(i)  Enrolment of students that maximises profit and the corresponding
profit. (3 marks)

(i1} Suppose the university implements a new policy which 15 expected o
reduce the tixed costs by 4 million Ksh, determine the new break-even
poini{s) for the student enrolment. {3 marks)

1902204, 2908 04 11 Turn over
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(c) State the application of each of the foliowing in financial mathematics:

(1) arithmetic progression;
() geometnc progression.

(d) The Central Bank issued bonds worth 10 million shillings redeemable after 8
vears. Determine how much they should invest in sinking fund earming inteérest
al a rate of 12% p.a. in order to be able to redeem the bond.

= —
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Normal Probability

.Imu under the standard normal curve from 0o £
FJ 0,00 .01 002 0,03 004 005 .06 0,07 i, 08 0.09
0.0 | C.ODODOD  0.000%89 nmma 0011966 0015953 0019938 0023822 0027903  0.031681 _ 0.035856

g1 | 0.033528 EMETEIE-_ 0047758 ﬂﬂﬁﬁ‘l? D.0S56TO Uﬂﬁﬂm 0.063558 EIEI’-?-!EE QOT1424  0.O75345

b2 | 0.070260 0.0A3166  0.08TDB4 | UUM‘EH D.0S4B35 EII:rB-ETI'JB D‘II}EE-EE D ADEAED UHEEE! 0.114092
0.3 l] 17T 1., 0 1?ﬂ'E|:I o 125516 | 0. ti'ﬂmﬂ' {11?-31]?2 0136831 | 0 140576 0 144309 |T.Il 14BD2T EI 151]"32
0.4 0185472 0159087 0182757 | Q. lﬁﬁlﬂ? 0170031 0173645 | 0177242 0180822 - O ‘HHSBE 0 187933

i

D5 | 0191462 01D4574 D.198468 | 0.201944 0.205401 0J0BB40 | 0212760 D215661 0219043 0222405

0.6 l.'F.EEEl‘.I'-I'i'  D.229069 DE!-E:!HTEEH&:! 0236014 I]242‘154|D2153?3 0248571 0251748 EI2549!]5

0.7 | 0.258038 0261148 0264738 | 0.267305 0270350 0273373 | 0.276373 0279350 0282305 0285236
0.8 | 0.288145 0291030 0293882 | 0.296731 0209545 0302337 | 0.305105 0307850 0310570 0313267 |

0.9 | 0.315940 0318589 . 0321214 | 0373814 D.326361 0328044 | 0 331472 0333977 0336457 0 338913
10 | 0341345 0343752 0346138 | 0.348405 0350830 0353141 | 0.355428 0357690 0359929 0362143

1.1 0364334  0.386500 &H-EII-B DE'?‘DFEE ']3'-"2&5? EIHH-'B.?E 0.3TEaTE 0378000 0381000 0382077

1.2 H!-E-IEJ'E I]'.'iEII-er [I‘JEE?EE IJ3-EIDEE'I 1]3‘32512 #Hﬂﬂ&ﬂlﬂaﬂﬁiﬂ 03970958 ﬂ.!ﬂ'ﬂ?ﬂ? {I--IN-I'.FE

1.3 | 0403200 0404502 0406502 0408241 0408877 0411482 | 0413085 (0414857 nnmm DAITT36 |

14 | 0818243 0420730 0422196 0423541 0425068 OA2BAT1 | 0427855 0426719 0430563 0431868

1.6 | 0433193 0434478 0435745 | D 436042 0438720 0438429 | 040630 0441752 0442947 0444083

1.5 | DA4S201 0446301 | 0447384 | 0448449 0449457 0. nmmjnmm 0452540 0453521 0454438
1.7 | 0455435 0456367 0457204 | 0458185 DASSOTO M{&&Emln-lﬁwm 0461636 0452462 0 4B3273
1.8 | DAR4OT0 0464852 0465620 | 0466375 0467116 0AGTS43 | 0468557 0.4602SE 0409946 0470621

19 | narizas DA71933 0472571 | OATHYT 0473810 0474412 | DATS00Z 0ATHSE1 0476148 D47B70S

2.0 | 04TTZE0 DAT(iB4 0476308 | 0A47BBZ2 0479325 “DA479618 | DABO0T 0480774 0481237 0481651

21 | 04B2138 0482571 0482007 | 0483414 0483623 “DA4BAZZZ | 0484614 0454507 | 0485371  04BSTIE

27 | 0496097 DABEA47 DABSTO1 | D4B7125  DABTASS DABTTTE | 04BBOBD 048306 0488505 0488985

23 | 0489775 DABSSS6 04BOE30 | 0.490007 | 0490358 0400613 | 048063 3 0491106 0491344 0491576
14 | D4ATIBOZ 0492024 0492240 | 0492451 0 4926565 ﬂd?EBaF'ﬂ-lE&DEH- 0493244 0493431 | 0453613

25 | 0493750 04GI963  04B4132 | 0404207 | 0494457 T 0494814 | DADATEE D4B4G15 0495080 | 0485201 |

28 0495339 0405473 0455604 | 0495731 EI-IEEBEE I:I-IEEE'IITE 0406093 04007 0406319 | 0456427

27 | 0496533 DA4DEEIS | 0436736 | 049633 | 0496528 | 0497020 | N487110 0437187 0497282 0. 497385
2B | DABTA45 0497523 0497599 | AGTETS | Q457744 0AETEI4 pd_amu (457948 umrz 0488074

28 | 04SBI34 0456193 (498250 | 0498305 0408350 | 0498411 | 0408461 0488511 0498650  0.AGBG0S

3.0 | 0498650 0408894 0498736 | DABBT77 0.4D8A17 0488856 | 0.488893 T D4DBRI0 0498065 0498599 |

34 | 0499037 0400088 0400006 | 0499125 0499155 0499184 0468211 0498238 0490264 0499289 |
3.2 | 0409313 0499336 0495350 | 0499381 0495402 0499423 0459443 0499467 0400481 0499499
33 | 0ASE517 0499534 0499550 0499556 (498581 0459506 0490610 0466624 0409638  0.489651

3.4 nm& 0. 4EiETS 'l:l -I'H'EET DAGSEGE 0495709 O0A4FT20 | I:I-I'EE'TEIL'I I:I-i!ﬂTilﬂ Diﬂ?ﬂ 0409758 |

3.5 | 0499767 04S97TH (439784 | 0495792 0499600 0.AG8607 | 0495815 0408822 “0.4B98Z8 0499838 |
3.6 | 0480841 0499847 (499853 | DADGBSE 0499864 0499660 | 0499874 0499876 0496883 0,499888 |

37 | D.49BB9Z 0490696 (499900 | 0499904 0459008 0499912 | 0499915 | 0499918 0499922 0.ADOG3S |

_3.!' nmmu 048593 I:I'-I'EEEE‘E {H-EHEE 0498838 EII-!'HH.I:}-I-'BEE-H nmﬂ ﬂm DlEHEﬂ

i.ﬂ_ 0.AFG52 0499854 0409956 | 0499058  0.490958 DIE’B‘H‘F ﬂ-#ﬂ'ﬂﬂﬂ D-ﬂ-ﬂmlﬁll 0 409866 D!BB‘H?

| 4.0 | 0499966 0499970 0490071 | 0490072 0499973 0499574 | 0499575 040976 0499677 0439978 |

44| 0439570 0499980 0499081 0499962 0499683 0499583 | 0469504 0490985 [4CO0BS 0490085

4.2 | DAD9GET (0450987 0400950 | 04BDOAE 0489983 T 0469989 0439950 0499900 0480001 0409601
| 4.3 | 0489981 0499502 (459982 nam 0499993 0499993 0459993 0400004 0495994 0453354 |
4.4 | 0499995 0499805 0 495555 | Er-iﬂ'lilﬂ'ﬂﬁ ) 0 4R9506 Ma‘m 1. 499996 0499996 0499996
4.5 | 0499067 0499957 0499997 0459907 0499097 0439957 0499997 0499998 0463900 D AROY |
(4B | 0459988 D AG9998 04D9G8 | 0458995  04H99S8 0499998 0439995 0400008 0406005 0409900
A7 | 0400990 0400000 (468999  D4O0009 0499999 0400095 0489990 0490090 0499995 0499999
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- 4.9 | 0500000 0.500000 0500000 = 0.500000 0500000 0 EO0000 0500000 0500000 0500000 0.500000
‘6.0 | D.500000 0.500000 0500000 | D.S00000  0.500000 0500000 0500000 0500000 0.500000 0 500000
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