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QUESTION ONE

(a) Define the following terms;

(i) Ordinal scale, [1 Mark]
(ii) Discrete random variable, 4 [1 Mark]
(iii)Random variable, 2 [1 Mark]
(iv)Continuous random variable, [1 Mark]
(v) Nominal scale, [1 Mark]
(vi)Parameter, [1 Mark]
(vii)  Statistics, [1 Mark]
(viii) Normal or Gaussian distribution, [1 Mark]
(ix)Data, [1 Mark]
(x) Empirical probability. [1 Mark]

(b) A final year BSc Occupational Health & Safety students from IDM conducted a
research project around Kwaluseni and during study 510 people were interviewed.
Calculate the number of interval this particular student is expected to use when
analysis and presenting data. [5 Marks]

(¢) Given that some data was presented in bar graph with 7 total numbers of intervals,
calculate the number of values in the data set under observation.  [5 Marks]

(d) What are the main differences between mean and standard deviation?
[5 Marks]
Total [25 Marks]

QUESTION TWO

Table 1 below gives the ages of patients seen in emergency room of Mbabane
Governmental hospital on Friday night.

Table 1. The ages of patients seen in emergency room of Mbabane Governmental
hospital on Friday night

35 32 21 43 39 60
36 12 54 45 37 53
45 23 64 10 34 22
36 45 55 44 55 46
22 38 35 56 45 57
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(i) Using class width of 10, construct a frequency distribution, cumulative frequency
and a relative frequency distribution for the data in Table 1. 15 Marks]

(i) Calculate the grouped mode of data in Table 1. [5 Marks]
(iii)What is the median of grouped data in Table 1?7 [5 Marks]’
Total [25 Marks]

QUESTION THREE

(a) Below is a table (2) that illustrates the number of programs utilized by families in
Mbabane.

Table 2. Number of assistance programs utilized by families with children in Food for
work programs

Number of programs Frequency
1 60
2 50
3 39
4 39
5 | 58
6 37
7 15
8 10

(i) What is the probability that a randomly selected family used 3 assistance
programs? [2 Marks]

(ii) What is the probability that a randomly selected family used either 1 or 2
assistance programs? [2 Marks]

(iii)What is the probability that a family picked at random used 2 or fewer assistance
programs? [2 Marks]

(iv) What is the probability that a randomly selected family used 5 or more programs?
[2 Marks]
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(v) What is the probability that a randomly selected family used more than 8

programs [2 Marks]

(b) What is the ideal number of class interval for data in table 27 [5 Marks]

(c) Briefly outline difference between properties of Binomial distribution and Poisson
distribution. - [10 Marks]

Total [25 Marks]

QUESTION FOUR

(a) The score obtained on a test for anxiety neurosis is known to be normally distributed
with a mean of 50 and variance 36. Find the probability that a person randomly selected
from the population will score on this test:

(i) Less than 60,

(ii) Less than 30,

(iii)  More than 45,

(iv)  Between 35 and 68

(v) More than 72. [15 Marks]

(b) Suppose it is known that 10 percent of a certain population is color blind. If a random
sample of 15 people is drawn from this population, find the probability that fewer than
two (2) will not be color blind? 10 Marks]

Total [25 Marks]|

QUESTION FIVE

(a) The outcomes of an experiment are A, B, C and they are thought to occur in the

ratio of 0.25: 0.5: 0.25.
Suppose the experiment is performed 200 times. The observed frequencies from
experiment of A, B and C outcomes are 36, 116 and 48 respectively.

Test at the 5% level whether there is significant difference between the frequencies you
get and those you expect to get. [20 Marks]

(b) Outline different situation in which one can use t — test. [5 Marks]
Total [25 Marks]
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Course HSC 407: | Statistics formulae

UNGROUPED DATA GROUPED DATA

W= (X —Xs)

1+3.322 logyn

Mean= 32X Mean= Smif
n n
Median position: (n odd) = X(n+1y2 Median Me = Ope + c[n/2 —f(<)]
Median position (n even) = Xu2 + X241 Fiie
2

Mode Mo = Omo a5 C(fm_fm—l)

2.fﬂ'r_fmul".fm+l

Variance = 3(x — %)* Variance = 3(m; =X )’ f
n—-1 n—1
Standard deviation = [ S(x— X )Z] Standard deviation = S(mi— x ) fi
n-1 n-1

k™ percentile =L + k/100 (n)—cfo-1y [Ui- Ll

o

Lower quartile (Q;) = Li + (n+1)/4 —cfara  [U;i- L]

for

Upper quartile (Qz) = Li + 3[(n+1)/4] - cfoz [Ui- L]

fas




Confidence intervals for a:
A. a single population mean
Population variance known) =X + 2142 o/vn
Population variance unknown, (n>30) = X + ti_gps/Vn
(population variance unknown)

B. Difference between two population means:

Population variances known (i.e. p1 - o) = (Rq- X2 )+ Z1-ap2 g £ 0
ny Ny

Population variances known (i.e. p1 - )= (R )+ ticap/ S1° + S2
o m

A
C. Single Population Proportion (p): = p * Zi—ap

D. Difference between two population = (;;\1 - pAz) + Zi-op ;;\(1 -—I[\J) + 8(1 -?3}
proportions n n
Regression and Correlation
b= Xxi¥i - LX2 Y -Bo+Bix SSE=Y(yi-7 )’
n Br= SS./SS«  SSy=Y xiyi— (X))
Yxi - (X n
on §Sy = Txi— (X)) SSyy =Xy - (yi)’
n n
r= nyYxyi (X x) Cy) S? = SSE/n-2 r= 88,
S ) Ty - vy r* =8S,, - SSE \ SSux SSy
SSyy
t =ﬁ__ toos, (02) | Y “Bo +Bix 68 -y- X
T




Skewness fomula (s), note that sign “s” in this context represent skewness and not standard deviation.

o = J\."ﬁ Z?zg_(,xi - Xm’gjg .
{E?:ilzxi - Xﬁ.l’g)z )3’.2

where Xavg, denote sample mean (xX)

or
Skewness =/ n Y (x;— x)* Kurtosis nY xi—x) -3
(n-1\n-1 s° (n—1)s*

Quartile location in ordered array: Q, =1/4(n+1), Interquartile range (IQR)=Q; - Q,

i
i=1 i=1 i=l

Q, =1/2(n+1), Coefﬁcient of variation (C.V) = s/x(100)%

SSE=Y (Y.-ff,-] = SST - SSR = ZY— bZI b,iX,.Y,.

Qs =3/4(n+1)

Sturges formular Width of class intervals (w) = R/k
k=1+3.322(logon) Range (R) = xy - xs

Standard normal distribution Chi-square X, = > (fwi —ﬂh;)2

Z=(x-p)/d fini

Test statistics, t, = X - Lo te = X — X2 ty= E/S“'//_

s/N'n \}52/’ ny+s*/ns

Pulled variance

¢ o (n—l)]:, (?11—1]5'32
i mtm -2

2

b = o

:

—
[ x
><:
T
—
4
\___./

SsxY =Y (X, - D - D= X%, -
i=1 i=1

z x)

(58]

SS)O(:i(X,—)?) Zx-

i=1
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SSTotal = Y'Y Y?-T°/n

SST=%T%/-T"/n

SSE = SSTotal — SST
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STANDARD STATISTICAL TABLES

Areas under the Normal Distribution

The table gives the cumulative probability
up to the standardised normal value 2
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TABLE A; STYANDARD NORMAL PROBABILITIES (CONTINUED)
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Upper-tail Critical values of chi-square distribution with vdegrees of freedom
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619
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691

10.
LSk
le.
18,
20
22
24 .
26,
27
2.9
3L.
S
34.
36.
Sl
39,
40.
42,
43,
45.
46.
48,
49.
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Upper-tail Critical values of chi-square distribution with vdegrees of freedom
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Upper-tail Critical values of chi-square distribution with vdegrees of freedom
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Probability less than the critical value
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267
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342

0

108.
110
S L3N S
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120
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TABLE B: t-DISTRIBUTION CRITICAL VALUES

Tail probability p
df 25 20 LS A0 A5 {025 02 .01 00§ 0025 .00 0005
1] 1000 L1376 1963 3078 46314 1270 1589 3182 0366 1273 1183 6366
2] 816 1061 1386 1886 2920 4303 4849 68965 9925 1400 2233 3160
3| 765 978 1250 1.638 2353 3,182 3482 4541 5841 7453 10.21 12.92.
4| 941 LISG 1533 2132 2776 2999 3747 4604 0 5598 2173 8610
5| g2 920 L156 1476 2015 2571 2757 3365 4032 4773 5893 6.869
] 18 906 L34 LA40 1943 244y 2612 3i43 3707 4317, 5208 5959
A I ra k) £96 L1119 1415 L4895 2365 2517 2998 3490 4020 4785 5408
8| .706 489 1108 1397 1860 2306 2449 2896 3355 3833 4.501 5:041
9| 703 833 1100 1383 1833 2262 2398 2821 3250 3.690 4297 4781
10| 200 879 1093 1372 1812 2228 2,359 2764 3162 3.581 4144 4.587
11} .697 876 LOE% 1363 1,796 2200 2328 27I8 306 3497 4025 443
12 | 695 873 1.083 1356 1782 2179 2303 2681 3.055 3.428 3930 4318
13| .694 370 1079 8350 1771 2160 2282 , 2650 3.012 3372 3852 4221
14 | 692 868 1076 1345 L7601 2145 2264 2.624 2977 3320 3787 4140
15 | 691 866 1074 L34l L733 2131 2249 26027 2947 3,286 3733 4073
16 | 690 865 Lo7y 1337  LT46 2,020 2235 2583 2921  3.252- 3.6R6 4015
71 682 B63 1069 1333 LM00 2110 2224 2567 2898 3222 3646 3965
18] 688 862 LOO7 1330 L1734 21001 2214 2,552 2878 3197 3411 3.922
19 | .688 A6l 1066 1328 1,729 2,093 2205 2539 2861 3,174 3579 3883
0| .AR7 80 1.064 1,325 1,725 2.086 2.197 2528 2845 34.153 3.552 3.850
21 | 686 839 1.063 1323 1721 2080 2189 2518 2831, 3.13§ 3.527 3.R19
2 685 A58 1061 1321 1717 207 2184 2508 2819 3.119 3505 37192
21 | AR5 A58 14060 1319 1714 2069 2177 2500 2807 3104 3485 3768
24 | GBS 857 105 138 L7 2064 2172 2482 2797 3.091 3467, A4S
2 684 RS6 1058 1316 LY08 2060 2367 2485 78T 3078 1450 3,725
26 | 684 856 1038 1315 LT06 2056 2162 2479 2779 3067 3435 3.707
2| 084 835 1057 LAl D703 2052 2158 2473 2771 3.057 3421 3,600
28 | GE3 855 ROS6 1333 LF01 2048 2154 2467 27464 3447 3408 3674
D 683 85 LO053 1311 1699 2045 2150 2462 2756 3038 3306 3.659
an | 683 854 1055 L310 1697 2.042 2,147 2457 2750 3030 3385 1646
a0 | 681 51 1.050 1303 1684 2021 2,123 2423 2704 2971 3307 358t
50 679 B4 LAY 1299 1670 2004 2108 2403 2678 2937 3261 3.4Y6
60 | 649 B4R L5 129 L4671 2000 2009 2390 2660 2915 3232 1460
40 | 678 8de 1043 1292 1664 LYSD 2088 2374 26307 2.887 4195 34i6
e | 677 845 1042 1290 L6450 19R4 2081 2344 2626 2871 a4 3320
1aow 673 842 LT 1282 1446 1962 05¢ 2330 2581 2813 3098 3300
e Rerd! 34 1036 1282 1645 1960 2.054 2326 2570 2807 3.081 3291
| so% 601% T0% RO Y% Q5% 94%% 8% 99%  99.5%  90.8%  90.9%

Cenfidesce level C




F - Distribution (¢1 = 0.05 in the Right Tail)

Denominator Degrees of Freedom
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F - Distribution (¢t = 0.01 in the Right Tail)
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