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INSTRUCTIONS TO STUDENTS:

ANSWER ALL QUESTIONS.

A STUDENT IS EXPECTED TO MAKE REASONABLE
ASSUMPTIONS FOR DATA NOT SUPPLIED.

NUMBER YOUR QUESTIONS CLEARLY AND UNDERLINE THE
FINAL ANSWER.

ANSWERS WITHOUT UNITS WILL BE IGNORED.

UESTION 1

1

An air-conditioning repair department manager has compiled data on the
primary reason for 42 service calls for the previous week as shown in Table

Ql. Using the data:

1.1 make a check sheet for the problem types; 4
1.2 construct a Pareto diagram for the problem types; (6)
1.3 construct the associated cumulative line; 4)
14 list problems that constitute approximately 71% of the problems. 2)
Table Q1
!_Job No. Problem Job No. Problem Job No. Problem
301 F 315 F — [329 8]
1 302 8} 316 0 330 N

303 N 317 W 331 D

304 D 318 N 332 W

305 W 319 O 333 0

306 N 320 F 334 O

307 F 321 D - 335 N

308 N 322 . 0 336 W

309 w 323 F 337 D

310 N 324 N 338 N

311 N 325 F 339 F

312 F 326 0 340 N

313 N 327 A 341 0

314 W 328 0O 342 D

Key- Problem type:
N = Noisy

F= Equipment failure
W = runs warin

O = odour

D = door not closing
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QUESTION 2
Data on gas pressure (kg/cm?) and its volume (litres) are as shown in Table Q2..
Table Q2
Gas Pressure (kg/cm?) Volume (litres)

0.5 1.62 .

1.5 0.75

2.0 0.62

3.0 (.46

2.5 0.52

1.0 1.00

0.8 1.35

1.2 0.89

2.8 0.48

3.2 0.43

1.8 0.71

0.3 1.80
2.1 Construct the relevant scatter diagram. 8)
2.2 Determine the:
2.2.1  coetficient of correlation; 4
2.2.2  equation of the line; 4

[16]

QUESTION 3

Processing new accounts at a bank is intended to average 10 minutes each. Five samples
of four observations each have been taken. Detail of the samples are given in Table Q3.

Table Q3
Observation | Sample 1 | Sample2 | Sample3 Sample 4 Sample 5
1 10.2 10.3° 9.7 9.9 9.8
2 9.9 9.8 9.9 10.3 10.2
3 9.8 9.9 9.9 10.1 10.3
4 i 10.1 10.4 10.1 10.5 9.7

3.1  Use the data to construct the mean and range charts.

32

Discuss what the results suggest.

(16)
4)
120]
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QUESTION 4

A random sample of 4 insurance claims is selected from a lot of 12 that has 3
nonconforming units. Using the hypergeometric distribution determine the
probability that the sample will contain exactly:

4,1  zero nonconforming units; (3)
42  one nonconforming unit; (3)
4.3  two nonconforming units; (3)
44  three nonconforming units; 3)
45  four nonconforming units. - 4)

[16]
QUESTION 5

A manufacturer of light bulbs has decided what constitutes a defective bulb.
Samples of 200 bulbs have been inspected on each of the last 20 days. The
numbers of defectives found are given below.

Table Q5 .
Day Number Defective Day Number Defective
1 4 11 6 .
2 1 12 ' 12
3 6 13 - 7
4 3 14 9
5 8 15 9
6 10 16 6
7 7 17 )
8 3 18 4
9 2 19 5
10 2 20 1
5.1  Construct a ‘p’ chart for the data (12)
52  Explain what should be done next. 4)
[16]
QUESTION 6
A real estate firm evaluates incoming selling agreement forms using the single
sampling plan; N =5 000, n =80 and ¢ = 2.
Construct the operating characteristics curve using 8 points (16)
[16]
TOTAL = 100
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ANNEXURE A
FORMULA SHEET

1. Measures of Central Tendency

S, 31
)_{z i=1 ) X = ;
n n
E_cfm
Md=1I, +|2 i

3. Scatter Diagram

D1 259 ) L0 R
sz—[(z.x)z/n] ’

ny - [(ZxXZy)/n

X e

SRR

i=l

T n(n —l)

: m[zf]; y =a+ mx;

T (sz —[(Zx)zfn]XZyz —[(Zy)zln]).
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4. Control Charts — variables

Trial Control Limits

= Z};’: ZR!'
X=B_, R=1—;
g g
UCL. = X +30.; UCL, = R+ 30,
X X
ICL. = X -30_; UCL, =R - 30,;
X X
UCL. = X + 4,R; UCL, = D,R;
X
ICL =X - 4, R; LCL, = D,R.
X
Revised Control Limits
F XXX, R = 2R R,
g2—8; 8- 8;
S - R
XU = Xngw; RU = 'RMW; O'D = _0
i d2
ICL. = X, + Ao,; LCL. = Xo - doy;
x x

UCL, = D,o,; LCL, = Do,
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5. Sample Standard Deviation Control Chart

Trial Control Limits

) i; . ZX;'
§ = i; X = _i=l :
g g

UCL = X + 4,5 UCL, = B, s;
X

UCLX = X — 4, LCL = B,s

Revised Control Limits

_ Z)_(—Xd
g~ 8,

X-O S .irnew

i Z‘g_sd. So
now = =——— 6, = —

S5p=§ ;
g 84 €4

UCL. = Xo + Aoy; UCL, = Bgo,
X.

LCL. = Xo - Aoy, LCL, = B,
X

6. Process Capébility

- R A A
g Cy d,
E s £
O-O = —R_B s = Z—; o"o = i,
dz g c4
c . USL-LsL o 6,

60, ’ USL — LSL

Min{(USL - )}J or (5(- LSL]

"
B 3o
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7. Discrete Probability Distributions
Hypergeometric Probability Distribution

C/C nD

Pd) =
0 - S 1L

Binomial Probability Distribution

T

(p+q) =p"+npq + n(nT_l)p"'zq2 Foroee + @

d_n-d

n!
Pld)= m}’q 4o

U = npy; 0'='\/"P0(1—P0j

Poisson Probability Distribution

Ple) = (Lp‘:le'""“; M =npy; 0= .np,
Cl

8. Control charts — Attributes
p 2
VA

]

n = p(l-p %

p — Chart : — Trial Control Limits

n n Zn
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p — Chart :— Revised Control Limits

dnp—np,

. 3
2n-n

po + 3 p[) 1_ p(] ’
V n
¢ — chart ; - Trial Control Limits

m1=c+ﬁ;

new

pO =pnew

La:H—ﬂﬂ&ﬂj
n

UCL

- - = c
LCL = ¢~ 3¢ C=Z—
g

¢- chart : - Revised Control Limits

%, UCL=e¢, +3ycy; LCL = ¢, -3,
g— 8, '

m1=&+4;
n
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ANNEXURE B
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