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Instructions:

Part A is Compulsory
— Provide short answers in given space.
— Do not need to show any workings.

Answer five (05) questions only from Part B.
— Provide answers in separate sheets (answer booklet) which will be given in the

examination.

— Show all your workings.
Number of pages in the paper is Eight (08).
All the symbols are in standard notation unless they are defined.
All the relevant statistical tables are attached with this paper.
Do not need to use graph sheets in this paper.
Non-Programmble Calculators are allowed to used.
Attach the Part A to the Answer script of the Part B.
This is a closed book test and do not use red color pen.

Part A

Provide short answers in the given space. Do not need to show any workings or

works. Please attach this part to your answer script.

1.

B

Give examples of variables that are on an interval scale and a ratio scale.

A I ST oo e e e e ettt e
(Marks 10)

What is the most suitable measure of central tendency for the data represented by the

following Box and Whisker Plot?
ANSWOT oo

(Marks 10)

If 25 is the mean of a random variable X that follows a Binomial distribution with 100

trials, what is the success probability?

ATISWET v e e et e et e e e et e ettt et
(Marks 10)
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5.

10.

. What is the decision that can be made according to the position of calculated and critical

Z values as displayed in the graph when doing hypothesis testing?

A SOt e e

tt (Marks 10)
Coleulstod Criicat
Value Yalue

Consider the scatter plot given in following figure and comment about the relationship

between the two variables x and y.
v ADSWET .ot

“x (Marks 10)
Let A and B be two independent events such that P(AN B) = 2/5 and P(B) = 1/2.
Find the values of P(A U B). '

ATISWET T . (Marks 10)

\
L
¢

Given the observations z,5.6,y, 7,8 in ascending order. Suppose that both the mean and
the mode of these observations are 6. What are the values of x and y?

B IS O Lo
(Marks 10)

What is the meaning of the level of significance in hypothesis testing?

. Suppose that you want to calculate the 90% confidence interval for the mean value of a

normally distributed population with a sample variance s? = 4 with a sample of 36 units.
Find the Magin error of mean.
AMISWET ... (Marks 10)

A researcher wants to examine the impact of various level of fertilizer on yeild of the
fruits (Kg per plant). Identify the response and predictor variables related to the above
experiment.

A IS O L e e e
(Marks 10)
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Part B

1. The following data were recorded by a rice salesman who imports rice from different

countries.

& Variety

Flavor: {Mild, Nutty, Earthy, Creamy}

Cost per Kg

Rice length: {Short, Medium, Long}

Number of supplicrs

(a) Identify the type of data associated with the following variables. (Marks 15)
i. Rice length
il. Cost per Kg
iii. Number of suppliers
(b) State the scale of measurement of the following variables. (Marks 15)
i. Rice length |
ii. Cost per Kg
iii. Flavor
(¢) Following barchart shows the average price of Three different fruits ( Apple, Banana

and Mango) in a shop in last month and this month.

BANANA

< This Morith ® Last Month 3

Figure 1:The price of the fruits
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ii.

.

iv.

Given that the price of a Banana in last month is twice as this month. Find
the price of a Banana in last month. (Marks 10)
If the price of an Apple in this month is Rs.45 cheaper to the last month price,
using Figure 1 and the answer in part (i), find the price of an Apple in this
month and last month. (Marks 20)
Find the price of the mango in last month. (Marks 10)

Interprete the Figure 1 by discussing the price changes in each of fruits.
(Marks 10)

(d) A Greengrocer records his amount of revenue gains from vegiterbles and fruits in

last three days ( Friday, Saturday and Sunday)

i.
1.

ill.

7500
7000
6500
6000

3500
3000
2500
20006
1500
1000
500
Q

A\

Friday Saturday Sunday
W Vegetables A Fruits
Figure 2:The revenue gaing from Vegetables and Fruits
Which two days had the same amount of total revenue? (Marks 05)
Which two days had the same amount of revenue from fruits? (Marks 05)
Interprete the Figure 2 by discussing the revenue gains from vegetables and

fruits on given three days.
(Marks 10)

2. The number of tomato fruits yield by 20 trees were recorded in the following ungroup

frequency distribution.

Number of Fruits | Frequency
5 2
10 fi
15 9
20 />
25 1

The estimated mean number of tomatos per plant is given as 14.
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(a)
(b)
(c)
()
(e)
(f)

Determine the values of f; and fs. (Marks 20)
Determine the Median and Mode of the above sample. (Marks 10)
Find the inter-quartile range for the sample data. (Marks 20)
Draw the Box-Whisker plot for the above data. (Marks 20)
Are there any outliers in the given data set? Justify your answer. (Marks 20)

What are the best suited measures for the central tendency? Explain your answer.
(Marks 10)

3. A farmer in Sri Lanka has set up pest traps in his field to monitor the number of pests

captured per day. Based on historical data, the number of pests captured follows a

discrete probability distribution, as shown below:

(a)

Number of Pests (X) | Probability P(X)
0 0.25
1 0.35
2 0.20
3 p
4 0.05
Find the value of p here. (Marks 10)

What is the probability that the farmer will capture at most 2 pests in a day”
(Marks 15)
Find the probability that the farmer will capture at least one pest and at most 3

pests in a day? (Marks 25)

What is the expected number of pests the farmer can expect to capture in a day?
(Marks 25)

What is the varinace of the number of pests the farmer can expect to capture in a
day? (Marks 25)

Discuss the characteristics of Geometric distribution and the characteristic of Bino-
mial distribution. '

(Marks 20)
A fruit harvester machine is used to detect proper fruits for use. Previous studics
confirm that the probability of a fruit being an unusable fruit is 0.02.

i. Find the probability that the first unusable fruit is obtained at the 5th inspected
fruit. (Marks 20)
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ii. What is the probability that the machine will inspect more than 3 fruits to
detect the first defective item? (Marks 20)

iii. Let the same machine is used to identifyt the unusable fruits in a batch of 20
fruits. Find the probability that 10% of the batch of the fruits were unusable.
(Marks 40)

5. (a) Define the following terms.

i. Standard error of the mean (Marks 10)

ii. Magin of error of the mean (Marks 10)

(b) An agricultural researcher plants 36 plots with a new variety of corn. The average

yield for these plots is T = 180 bushels per acre and the standard deviation of the

yield in these plots is s = 10 bushels.

i. Give an estimate for the average yield of the new variety of the corn plant.
(Marks 05)

ii. Find the standard error of the yvield of the new variety of the corn plant.
(Marks 15)
iti. Find a 90% confidence interval for the average yield of the new variety of the
corn plant. (Marks 35)
iv. Interpret 90% confidence interval in a meaningful way. (Marks 10)

v. Find the probability that true average yield of the new variety of the corn plant
is between 176.73 bushels to 183.27 bushels. (Marks 15)

6. A fertilizer company claims that using its new organic fertilizer increases the average

yield of wheat to more than 50 bushels per acre. To test this claim, an agricultural

* researcher collects vield data from 40 wheat fields that used the new fertilizer and he
found that the average yield is 53 bushels/acre and standard deviation of the sample
data is 6 bushels/arce.

(a)

State the corresponding null and alternative hypothesises that the researcher will

test against the fertilizer company’s claim. (Marks 20)
Find the test statistics associated with this hypothesis testing. (Marks 20)

If the researcher wants to test this hypothesis at 5% significant level, then what is

the critical value/s associates with this test? (Marks 15)

Explain why did you choose the corresponding table when finding critical value/s
in part (c). (Marks 10)
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(e) Test the hypothesis at 5% significant level and state your decision regarding the

hypothesis. Explain your conclusion regarding the claim of the customer.

(Marks 35)

7. A research institute wants to examine whether the amount of fertilizer used (in kg per
acre) has an impact on the yield of corn (in bushels per acre). A sample of 12 farms was

taken, and the following data was collected:

The amount of fertilizer used (in kg per acre) | 5|8 {1216 |4 | 10|15 311114
The yvield of corn (in bushels per acre) 6178 519 51819
(a) Identify the independent variable and the dependent variable. (Marks 10)

(b) Calculate the correlation coefficient for above data. Interpret your answer.
(Marks 25)

(¢) Draw the scatter plot for dependent variable against the independent variable.
(Marks 10)

(d) Find the cocfficient of the equation of the best fitted simple linear regression model

of the above data. (Marks 25)

(e) Interpret the found regression coefficient in part (d). (Marks 10)

(f) Use the estimated line of regression to find the yield of corn which was applied 13

kg per acre fertilizers. (Marks 10)

(g) State the assumptions that you have to make within this analysis. (Marks 10)
End.

Copyright Reserved.
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Important Formulars:

2
[T
n-—1
Binomial distribution \
n!
Pr(X =1) = r (n—r)
rX =) (rl(n — r)')p 4

Geometric distribution
Poison Distribution

If random variable X, follows normal distribution (X ~ N(u,0?)) Then Z = Q;—ﬁl follows

e

standard normal distribution where Z ~ (1,0).
ny. xy—y. Ty
\/nZa:Q - (Z:n)z\/n Sy - (X )’

nYay - e Yy
ny - (L)

fr =
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Z-table

Cuwmuilative Standardized HNormal D igtribution

Ay is the integral of the standardized normal
distributi onn fromm — oo toz (in other words, the
ateaunder the curve to the left of ). It gives the
probahility of a notmal random variable not
being more thanz standard deviati ons sbove its
mean. Values of z of partiodar importance:

z Az}
1645 09500 Lower Limit of right 5% tail
1960 09750  Lower limit of right 2.5% tail
2326 00900  Lewrer linuit of Tight 1% tail
2576 09950  Lovrer limit of tight 0.5% tail
I090 09000  Lover Lwit of right 0.1% tail
3291 09995  Lowrer limit of zight 0.05% tail

£ 000 001 002 @03 004 005 0P 007 008 0.09
DO 05000 05040 05080 05120 05160 05199 05339 05279 05319 0.5350
D1 05398 05438 05478 05517 05557 05506 03636 05675 05714 05753
02 05793 05832 0S87L 05910 03046 05987 06036 06064 DL 06141
03 06179 06217 05255 063 06331 06368 06406 06443 06480 06517
04 06554 06591 06628 06664 O6TO0  D6TI6  0ATT2 06308 06844 0.6870
D5 06915 06950 06985 07019 07054 07088 07123 07157 07190  0.724
06 07257 07201 07324 07357 07389 07422 07454 07486 0517 0.7540
07 0.7580 07611 07642 07673 07704 OFFI4 07764 07794 07823 0.7852
DB 07881 07910 07930 07967 07995 080I3 0805l 08073 08106 08133
09 0815 08186 08213 08I38 08264 08260 08315 08340 08365 08389
10 08413 08438 08451 0B485 08508 0BS3L 08554 08577 08599 08621
11 03643 08665 03636 08708 08720 05T4% 0870 08790 08810 0.8330
12 08840 08369 08882  0BS0T 0025 0844 03962 02980 08997 00015
13 09032 09040 09066 05082 09099 00115 09131 09147 09162 09177
14 09192 00207 09233 0536 09251 00265 0027 09202 09306 09319
15 09332 09345 09357 09370 09382 (U394 00406 09418 09420 09441
16 09452 09463 09474 09484 09405  DO505 09515 09525 08535 09545
17 090554 09564 09573 00382 09591 09599 096503 09615 09625 0.9633
18 09641 09640 09656 DO664 09671 0D67S  0S6ES 09693 09699 09706
18 09713 08719 00726 00732 00738 0074 0OTS0 0976 09761  0.9767
20 09FI2 09¥78 04783 0DTSE 09793 09798 00803 09808 09512 09617
21 09821 09826 09330 09834 09838 00342 00846 09850 09854 0.9857
22 09861 09864 00968 08Tl 0D8TS  0U8TE 00881 09834 09887 09890
23 00803 09306 09808 00901 00004 00006 05909 09911 09PI3  0.9HI6
24 09918 09920 09912 09925 0HYI7 0099 09931 09932 09934 09936
25 00932 00040 00941 0DU43  09P45 00046 09948 09049 09951 09952
26 00953 09655 09956 09957 0995 00060 0961 09962 09963 0.9964
27 D065 0D066 09967  0D96E  DI9E 09970 DSTL 05972 D99TZ DO
28 09974 09975 09976 098TT 09977 099FE 09979 09979 09980 09981
29 09981 09962 09082 09083 0D9B4 00984 09985 09985 09986  0.9986
30 D99ET 09967 09967 09988 0D9EE 09989 09985  0.0989 09990 0.9990
31 00900 00991 09991 09991 09902 0992 09993 09992 05993 0.9993
33 09993 09003 D.OSM4 00994 09904  DOUM4 09994 09995 09995 0.9905
33 (1.9995 0.9095 0.9995 09995 09996 09996 go9es  0.9996 0.9996 0.9897
34 09097 09097 09067  0DSOT  0U0OT 09907 09997 09997  0.9997 09998
35 00998 0000  O000R 00098 0OPOY  DYUR  099D5 09998 09958 0.0008
36 05998 09998 0.9999




f Distribution: Critica Values of £

Hprmficaae level

Degrees f  Two-tenled test. 10% 5% S 1% 0.3% 0.1%
Freediam Ore-taledte st 5% 2.5% 1% 0.5% 0.1% 0.05%
1 6.314 12706 31.821 63657 318309  636.612
2 2920 4303 6.965 9925 22.321 31.509
3 2.35% 3182 4541 5241 10.215 12.924
4 2.132 2776 3.747 4604 7.173 8.610
5 2.015 23571 3.365 4032 5893 5.86¢
6 1.943 2447 3.143 3707 5.208 5.959
7 1.894 2365 1.998 3499 4.785 5.408
& 1.860 1306 2,886 3355 4.501 5.041
3 1.833 2262 2821 3250 4.207 4.781
1w 1.813 2228 2764 3.169 4.144 4.587
11 1.796 2201 2718 3.106 4.025 4437
i 1.782 2179 2661 3055 3.030 4312
13 1.771 2.160 2.650 inla 3.852 4.321
14 1.761 2145 624 2977 3.787 4.140
15 1.753 2131 2.602 2947 3.733 4.073
16 1.746 2120 2.583 2921 3.686 4.015
17 1.740 2110 2.567 2898 3.646 3.965
18 1.734 2101 2.553 2878 3610 3922
19 1.729 Ang3 2.539 2861 3.579 3.983
il 1.725 086 2.523 25345 3.553 3.850
Fi | 1731 2080 2.518 4831 3.527 3.219
1 1.717 2074 2.508 1819 3.505 3.993
3 1.714 2059 A.500 2807 3.485 768
4 1.711 064 2492 3797 3467 3.745
5 1.708 2060 2.485 2787 3450 3725
16 1.706 2056 2479 2779 3435 3.707
W 1.703 2052 2473 2771 342 3.690
bt 1.701 an4s 2467 2763 3408 3.674
9 1.699 a045 2462 AT56 3.396 3.658
3 1.697 2042 2437 2750 3385 3.646
n 1.694 2037 2449 2738 3.365 3.622
34 . 1.691 2032 2441 2748 3.348 3.601
k1] 1.688 2028 2434 2719 3.333 3.502
3% 1.686 ana 2428 3112 3319 3.566
40 1.604 2031 2423 2704 3.307 3.551
42 1.682 2018 2413 1698 3206 3.538
44 1.680 015 3414 2692 3.286 3.526
46 1.679 2013 2410 2687 3377 3.515
48 1.677 2011 2407 2682 3.269 3.505
50 1.676 2009 2403 2678 3.261 3.496
6 1.671 2000 2390 2560 3.232 3460
70 1.667 1994 2381 24648 3.211 3435
0 1.664 1590 2374 2639 3.195 3416
90 1.662 1987 2.368 2632 3.183 3.402
109 1.660 1984 3.364 2626 3.174 3.390
V] l.658 1920 2358 1617 3.160 3373
150 1.655 1876 2351 2609 3.145 3.357
o 1.653 1972 2.345 2601 3.131 3.340
300 1.650 1968 2339 2592 3.118 3383
40 1.649 1966 2.336 2588 3.111 3.315
500 1.648 1965 2334 2586 3.107 - 3310
600 1.64% 1964 2333 1594 %.104 3.307

] 1645 1860 2.326 2576 3.000 3391




