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This question paper consists of ONE (1) section. Answer ALL questions in the answer
booklet provided. [50 MARKS]

SECTION A

There are FIVE (5) questions only. Answer all in the provided answer sheets.

1. A random sample of people was asked how old they were when they first met their
partner. The histogram represents this information.
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(a) What is the modal age group? 77/, {

Dis,, 5)«424 p (1 mark)

(2 marks)
{c) Find an estimate for the mean age that a person first met their partner.

(2 marks)
(d) Draw a cumulative frequency curve for the data and use the curve to provide an
estimate for the median.

(5 marks)
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2. Assuming the distribution of the heights of adult men is normal, with mean 174 cm
and standard deviation 7 cm. Giving your answers to 2 significant figures, find the
probability that a randomly selected adult man is:

(a) under 185 cm

(2 marks)
(b} over 185 cm

{2 marks)
(c) over 180 cm

(2 marks)
(d) between 180 cm and 185 cm

(2 marks)
{e) under 170 cm

(2 marks)

3. The mean breaking strength of a cables supplied by a manufacturer is 1800 with the

standard deviation of 100. By a new technique in the manufacturing process, it is
claimed that the breaking strength of the cable has increased. To fest this claim a
sample of 60 cables is tested and is found that the mean breaking strength is 1850.

Can we support the-claim at 1% level of significance?

(10 marks)

4. The resistances (in ohms) of a random sample from a batch of resistors were

Resistors | 2314 | 2456 2389 | 2361 2360 | 2332 | 2402

Assuming that the sample is from a normal distribution calculate
(a) a 95% confidence interval for the mean,

{5 marks)
{b) a 90% confidence interval for the mean.

{5 marks)
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5.

CONFIDENTIAL

The manager of MZ System randomly selected 10 sales representatives and
determined the number of sales calls each one made [ast month and the number of
units of the product he or she sold last month.

Sales Number of Sales | Number of Unit
Representative Calls Sold
Ali 14 28
Budi 35 66
Chin 22 38
Fatimah 29 70
Henry 6 22
Cami 15 27
Resti 17 28
Rose 20 47
Seok 12 14
Siti 29 68

(a) Determine the coefficient of correlation for the table above.

(8 marks)

(b} Summarizes the strength and direction of the coefficient of correlation based on

the result from (a).

** END OF QUESTION PAPER ***

(2 marks)
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Table & Formulae

Standard Normal Probabilities

Table enfry for z is the area under the standard normal curve
o the left of 7.

Z 00 L1 .02 .03 04 .05 06 07 .08 .09

0.0 5000 .5040 5080 5120 5160 .5199 5239 5279 5319  .5359
0.r 5398 .5438 5478 5517 5557 55956 5636 5675 5744 5753
0.2 5793 5832 5871 5910 .5048 5987 .6026 .6064 .6103  .6141
03 .6179 6217 6255 6293 6331 6368 .6406 5443 B480  B5I7
04 6554 6501 6628 .6664 6700 6736 .6/72 .6808 .6844  .6879
0.5 .6915 6950 6985 7019 7054 7088 7123 7457 7190 7334
0.6 7257 7291 7324 7357 7389 7422 7454 7486 7517 7549
07 7580 7511 7642 7673 FI04 7734  F/6A 7794 7823 7852
08 7881 .7910 7939 7967 7995 .8023 .805{ .8078 8106  .8133
09 8159 .81g6 8212 8238 .8264 .B289 @315 8340 8365 8389
1.0 .8413 .8438 8461 8485 .8508 8531 .8554 8577 .8599  .8621

11 8643 8665 B6B6 (.6708 . .B7i9 8749 6770 6790 .88i0 8830
12 8849 8860 « .8888 .8907 .8925 .8944 8962 .8080 .8997  .9015
13 9032 .9049 " 8066 H04Z 9098 . 9if5 9131 9147 9ie2 97
1.4 9192 9207 9222 9236 .9251 9265 9279 9292 9306 .9319
15 9332 9345 9357 9370 9382 ' 9394 9406 9418 9429 9441
1.6 9452 9463 9474 9484 9495 9505 9515 9525 9535 0545
§7 9554 9554 B573 9582 9501 9589 GEOR 9616 9625 .9633
18 9641 9649 9656 9664 9671 9678 < 9686 9693 0699  .9706
19 9713 9719 976 9732 9738 9744 9750 9756 9761 9767
20 9772 9778 9783 9788 9793 9798 9803 9808 .9812  .9817
21 9821 9826 9830 9834 9838 9842 9846 .9850 .9854 G857
22 981 9864 9868 9871 9875 9878 .9881 .9884 9887  .9890
23 9893 9896 .9898 9901 9904 4906 .990% 9911 9913 .9916
24 9918 9920 9922 .992% 9927 .9929 9931 .9932 9934 .9936
25 0938 9940 994 9943 9945 8946 9948 9949 9951  ,9952
26 9953 9955 9956 9957 9950 9960 9961 9962 .9963  .9964
27 8965 9965 9057 8988 9960 0070 9071 9972 9973 9974
28 9974 9975 9976 9977 9977 9978 9979 9979 .9980  .998i
29 9981 .9982 9982 9983 .5984 9984 0985 0985 9086  .9985
3.0 9987 9987 9987 0988 .9088 9989 .9989 9989 9990  .9990
31 9990 9991 9991 ;9994 9992 .9992 ,9992 9992 9993  .9993
32 9993 9993 9994 9994 09994 90994 9994 9995 9995  .00QS
33 9995 0995 9995 9995 9996 9996 999 .9996 .9996 9097
34 9997 9997 9997 9997 9997 9997 9997 9997 9997  .9998
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Numbers in each row of the table are values on a tdistribution with
{df) degrees of freedom for selected right-tail (greater-than) probabilities {p).

CONFIDENTIAL

U (p,dl)
difp| 040 0.25 0.10 0.05 0.025 001 0005 | 00005
1 | 0324920 | 1.000000 | 3.077684 | 6.313752 | 1270620 | 3182052 63.65674 | 636.6182
2 | 0288675 | 0.816497 | 1.885618 | 2919986 | 4.30265 | 0.96456 | 9.92484 | 31.5991
3 | 0276671 | 0764892 | 1.637744 | 2.353363 | 3.18245 | 4.54070 | 584091 | 12.9240
a | 0270722 | 0740897 | 1533206 | 2131847 | 277645 | 374695 | 460409 | 86103
5 | 0.267181 | 0726687 | 1.475884 | 2015048 | 257058 | 338493 | 4.03214 | 6.8688
6 | 0.264835 | 0717558 | 1.439756 | 1.843180 | 244691 | 3.14267 | 370743 | 5.9588
7 | 0263167 | 0711142 | 1.414924 | 1894579 | 236462 | 299795 | 349948 | 5.4079
8 | 0.261921 | 0706387 | 1.308315 | 1853548 | 230600 | 289846 | 335539 | 50413
9 | 0.260955 | 0702722 | 1383029 | 1833113 | 226216 | 282144 | 324984 | 47809
10 | 0260185 | 0608812 | 1372184 | 1812461 | 222814 | 276377 | 3.46927 | 45869
11 | 0259556 | 0697445 | 1363430 | 1795885 | 220089 | 271808 | 3.10581 | 44370
12 | 0259033 | 0695483 | 1356217 | 1782288 | 2.17881 | 268100 | 308454 | 43178
13 | 0.258591 | 0693829 | 1350171 | 1.770833 | 2.16037 | 265031 | 301228 | 42008
14 | 0.258213 | 0692417 | 1345030 | 1781310 | 214479 | 262449 | 297684 | 4.1405
15 | 0.257885 | 0.691197 | 1340606 | 1753050 | 2.13145 | 260248 | 294671 | 4.0728
16 | 0257599 | 0690132 | 1.336757 | 1745884 | 211991 | 256349 | 292078 | 4.0150
17 | 0257347 | 0.689185 | 1333379 | 1739607 | 20982 | 256693 | 289823 | 3.9651
18 | 0257123 | 0688364 | 1.330391 | 1734064 | 270082 | 255238 | 287844 | 39716
19 | 0.256923 | 0.687621 | 1.327728 | 1720133 | 209302 | 253948 | 288003 | 3.8834
20 | 0256743 | 0686954 | 1325341 | 1724718 | 208596 | 252798 | 2.8453¢ | 3.8495
21 | 0266580 | 0.686352 | 1.323188 | 1.720748 | 207861 | 251785 | 283136 | 38193
22 | 0256432 | 0685805 | 1321237 | 1717184 | 207387 | 250832 | 281878 | 3.7921
23 | 0256297 | 0685306 | 1.319460 | 1.713872 | 2.08866 | 249987 | 280734 | 37676
24 | 0256173 | 0.684850 | 1.317836 | 1710882 | 206300 | 2.49216 | 279684 | 37454
25 | 0256060 | 0684430 | 1316345 | 1708141 | 205954 | 248511 | 278744 | 37251
26 | 0.755955 | 0684013 | 1314972 | 1705618 | 205553 | 247863 | 2778711 | 37066
27 | 0255858 | 0.683685 | 1313703 | 1703288 | 205183 | 247266 | 277088 | 35896
28 | 0255768 | 0.683353 | 1312627 | 1701131 | 204841 | 24674 | 276326 | 36739
29 | 0.255684 | 0.683044 | 1.311434 | 1689127 | 2.04523 | 2.46202 | 275638 | 36594
30 | 0.255605 | 0.682756 | 1310415 | 1697261 | 204227 | 245726 | 275000 | 35460
2 | 0253347 | 0674490 | 1261552 | 1644854 | 195996 | 232635 | 267583 | 32908
cl 80% 90% 95% 98% 99% 99.9%
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n= sample size

N = population size
f = frequency
Z=gsuin

w=weight

Sample mean: ¥ =25
n
Population mean: g = Z_N:
Weighted mean: .f= M
Zw

Mean for frequency table: = _Zg} x)

Midkirie = highest value ) Towest value

Range = Highest yalue=Fowest value

o IG-3°
Sample standard devialion 5=, y =3
o —

2
Population standard deviation: &= %

Sample variance: st

Population variance: o

CONFIDENTIAL

Limits for Unusual Data
Below: u-2¢
Above: ji+20

Empirical Ruk
About 68%: p-otouto

About 95%: p-2otopu+lo
About 99.7%: p-3cto u+ic

Sample coeflicient of variation: C¥F =é « 1)0%
X

Population coeffictent of variation: CV =Z . 100%
H

Sample standard deviation for frequency table:

_ [ 3 - 5o 12
n -0

x—-x

Sample z-score: z=
5

: x—p
Population z-score: 7= L

T
Interquartite Range: (IQR} = 0;— @,
Maodified Box Plat Qutliers

lower Emit:Q, - 1.5 (IQR)
upper limit Oy + LA(IQR)
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Multiplication rule for independent events
P(d and B) = P(A4) « P(R)

General multiplication miles
P(d and BY = P(A) e P(B. given A}
P{d and B) = P(A) e P(4, given B)

Addition rule for mutually exclusive events
P4 or B)Y = P(A) + P(B)

General addition rale
P(A or B) = P(A)+ P(B)—P(A and B)

e n!
Permuiation role: B =——
(n—mt

s n!
Combination rule: ,C,=——7" —
ri(n-r)t

One Sample Confidence Interval

for proportions (): [ (np > 5 aud ng > 3)

p—E<p<pilE

where E =25, F?_(I;P)
n

- ¥
p=—
13

for means () when & iz known:

Y—E<u<X+E

o
whete E=z,,,—

N
for means (¢) when o is unknown:

Yx—-E<u<x+E

s
where £=¢_.,—
ﬂ‘IIJ;I'

withd. f.=m—1

]

<6’ < 5
AL

(n—1bs’

Xx

for variance (o) :

withd. f.=n-1

CONFIDENTIAL

Mean of a discrete probability distribution:
H=2]xs P(x)]

Standard deviation of a probability distribwtion:

o =Z[x* « P@)]- 1

Binomial Distributions
r =number of successes {or x)}

= probability of success
g = probability of failure

g=1-p ptg-l
Binomial probability distribution
Piry=,Cr ¢

Mean: p=mnp

Standard deviation: & =.fnpg

Normal Distributions
Raw score: x=zo+

Standard score; == i

a

Mean of X distribution: /. = y

V 4 W a
Standard deviation of x distribmion: o5 :T
n

(standard error)

|
I
=

Standard score for ¥ :

r

5
=
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One Sample Hypothesis Testing

p-p

./pq.n

forp (np>Sandng>5): z=

where g=1-p:p=rin
X—pH
oin

for ¢ (o vnknown): L withd. f.=n-1

sf\[r;

-
for o : g’zr(n )s withd.f.=n-1

2
o

for ji (o known): z=

Regression apd Correlation

Linear Correlation Coefficient (1)

e ALy E0OEY)
JrOlx)) - (EaY alm ) - (57

OR
E(z,z,)
r et where z, = zscore forxandz, = zscore fory
o
. e lained variation
Coefficient of Determination: 7 — b va:r?
tofal variation

ot
Standard Error of Estimate: g = L(l_;)_
\} S

6 JE.v‘ —hZy-BExy
n—-2

Prediction Interval: 3—E<y<y+E

3
whete E =1 .4 5, 1+1+L§DL
n o a(Ext)—(x)?

Sample test statistic for »

S withd f.—n—2
1—?

n—2

f=

CONFIDENTIAL
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