UNIVERSITY OF PERADENIYA
6030 0 gReT gRABVIOD esign
QarLi Osremens &6 afl Flaeowd
CENTRE FOR DISTANCE AND CONTINUING EDUCATION
FIRST YEAR (100 LEVEL) EXAMINATION IN BACHELOR OF
ARTS (EXTERNAL - NEW SYLLABUS) - 2020

OPEN BOOK TAKE HOME EXAMINATION
SUPE 107 Introduction to Statistics
Answer All Seven Questions (07) only/ Bog® gdm (07) ecwr 880 sowsim

Total number of questions in this paper is 7./ 0®8 #B G yad» v 7 = 0d
Total Marks:100/ 8® e 1008.

1 sOD ©eusY yme oxfe ¢ gele ¢ watn eews? B, gudc H® S0 10 Marks

BO108 mSzPm.
State whether the following Statements are True or False. If false, correct it.

L Begen O 8¢ smovnes BEde «®n Bdems 580 G0 IS WIB)
WO BedmCrt@m e3.5y0 e 0 8se@d.
The methods used to determine something about a population based on
asample are called descriptive statistics.

ii. ¢B88m ¢o¥n B gdwwmw wew dmn WOL) CAD ¢ @D,
Secondary data are originally collected data for the study.

iil. Qe®O® ¢afm vesmw BB eud Bn® Rewdtme mEs weds le:at
®5I8» @b.
Qualitative data consists of numbers representing counts or measurements.

V. ©00n guednr wy d0EsMOed DE0: ©d.
Standard Deviation is the squared of the variance.
V. & a8 vcewn Bddn gowst s®emnt on wh 80cEswr 88xn DOEBWA.
A variable that can take only specific values in a given range is a discrete variabl
Vi. @b v yBenwest Bycior 1860 850 eb.
Quartiles and percentiles are measures of dispersion.
Vii. B8£80® e¢mi Om® 0D BeBw eznwS 50 S goonsdsie Dnewss
ABEmns BBy @D,
Two events are mutually exclusive events when they cannot occur at the
same time.
vili  ©®®» 860n Dxcwd medud euntsitn 8oy eSO 6o W Byem ¢
@5¥5 pSwNDewst Bwedd,
Skewness tells you how tall and sharp the central peak is, relative to a standard
Normal curve.
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Cluster sampling is subdividing the population into different subgroups that share
the same characteristic, and then draw a sample from each subgroup.

020 B §® we®@umd B n@wdd.

Quota sampling is a random sampling method.

5 edn O O ¢afm OO vvomwWE owd Bw@w oce wezn 02 Marks
osfesy 8 ¢OsTsy. 5188 wSsIm.

Identify each of the following data sets as either a population or a sample.

Explain.

a. 20C® Bue® Byried dol&dc w®zte gows (GPAS).
The grade point averages (GPAs) of all students at a college.

b. B5@00em0 g O t® ecdn s8endBmowvned® G.neews.
The gender of every second customer who enters a movie theater.

sO Eedn 8n® SoenOn el geem ece veIw Ostess a8 ¢xfOsIm. 02 Marks
810188 ®»SsTm.

Identify the following measures as either quantitative or qualitative. Explain.
a. BBCW @G OGxY 120 ecemmed ;36 D®.

The blood types of 120 teachers in a school.

b. 868w & 30 nE §d» cHwmIO Bwud 30 .

The 30 high-temperature readings of the last 30 days.

BOE ¢ dwmyemd 1 Bems efimst 88T ydocewnd H1w mom
e0@23w ¢ (G1.) Gredwed®sin B8O gecdmnden DEONW®G100n godSer
08B, Y g ece ¢fFnsy v Ewm Bwr@ws 0nm 68 e0®sfww 6. 250
Daewsty GAIOR.

A marketing manager wishes to estimate the average amount spent (Rs) per
person by visitors to a Carnival Park. He takes a random sample of forty

visitors and obtains an average of Rs. 250 per person.

a. I CBECO cedn smovmn nO=te? 01 Marks
What is the population of interest?

b. e cBEEO eHedn 8688 e DOI¢? 01 Marks
What is the parameter of interest?

C. @®® Hwfw O 8¢»Y, ¢dwrIwd HBemn afinsd 83 O 01 Marks

B{OCeBR 860 D1 MED ©®ste Gec a8 e00¢? OYE R wsT®
618)‘(8@ OB,

Based on this sample; do we know the average amount spent per person by
visitors to the park? Explain fully.



v. B c0c8sY tdyed Dol 88 Bysied w80 moed Oe yremas x
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Nirmal tailoring shop recorded the shirt collar size X, of the male students in his
year. The results are shown in the table below.

28 mSes3 O
Y®renws
Shirt Collar Size 15 15.5 16 16.5 17
830029293
Frequency 3 17 29 34 12
a. o008 ¢¥m ey Camw Bwxim. 02 Marks

Write down the mode for these data.

b. o®® ¢I» wewsr PDwEOw sy, 02 Marks
Find the median for these data.

C. ®DWsTBW OwBBIB DHSHI®Y. 02 Marks
Calculate the mean.

d. BEenem S6@remn wicn® B30 m8e Bsemonn Dimam wodm 02 Marks

wOesy D98 819188 Wi
Explain why a shirt manufacturer might use the mode when planning

production numbers.
3 (@ o=y oemewdumm yewlts emdewsy 810188 mosTs. 02 Marks
; Briefly discuss the advantages of using a box and whisker plot.
(b) 008 Bwifw wew om0y em wOvm (box and whisker plot) g&8:xs¥zy: 03 Marks

Draw a box and whisker plot for this sample:

5 ) 1 9 11 22 15

(€) owBeows e 05 o BEA¢g ¢¥fm ded megn. swn @D emng 04 Marks
om& wdwmz (box and whisker plot ) 0c0 @x® Bwi@ ecomd nudmnd
90O0C IR g enfm DG,
©®® D8® e4m BowYemw WS gENenedEE By HOD DS 22nE Dm e
GG W MBI cueced ecstn.
A gardener collected data on two types of tomato. The box and whisker plot
below shows data for the masses in grams of the tomatoes in the two samples.
Compare and contrast the two types and advise the gardener which type of
tomato he should be grown in future.
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TypelB

40 45 50 55 60
Mass in grams

oD Eeds Dasin 8¢ wdwesy (stem-and-leaf plot) m®Cwzm 8
geoclsied Due euslOa.

The following stem-and-leaf plot shows the ages of a group of people in a
room.
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2 | 4 means 24 years

i. 29000l B e¢enyst BSwoc?
How many people were there in the room?

ii. e¢e¢emnd On® duwn go. & Dwe BO=e?
Two people have the same age. What is that age?

jii. DwedOE Bomes, PABESV® 58 OBBIw O2fe?
What is the mode, median and mean of the ages?

AP E OB e B¢ DB §B6 eOme pDufe?

What is the difference between a Bernoulli distribution and a Binomial
Distribution?

IQ cmeq w¢ 100 » @dumvswent 6w 600D gsod®mw 16 3 0d. g Fad

g8s3e08x570 IQ ey 160 =5 g8 9O Doz @
IQ scores have a mean of 100 and a standard deviation of 16. Albert Einstein

reportedly had an IQ score of 160.
i. gBx7ed08sed IQ wy ®dwrlwew ¢md edxe p®ute?

What is the difference between Einstein’s IQ and the mean?

ii. g§8s7ed08xYed IQ gow Z cryey 900 s808mme mosim.
Convert Einstein’s IQ score to a Z score.
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02 Marks
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02 Marks
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iii.  “mycg’ IQ cmen -2 wv 2 g6 Z cryen 900 8808nmn O 80 02 Marks
ecw 38 uemsiesy »0, ¢Bx3dolxted IQ £38301¢ ewd
&e20®023we?
If we consider “usual” IQ scores to be those that convert to Z scores
between -2 and 2, is Einstein’s IQ usual or unusual?

Nert Bémemownn B BONes? dyed Nngs? OCsY 95% =F BBz 8O geydo
GoNws DB, ot §2 wgw wew VDD 008 AEst 20 f BROD Bed.
A balloon manufacturer claims that 95% of his balloons will not burst when
blown up. You have 20 of these balloons to blow up for a birthday party.
Ik S0 BBO 12100 ©2900® OWBO pOufe? 03 Marks
What is the probability that none of them burst when blown up?

il. NG 2 = 18 0e® ©OWIBMD @ew ©zTH 03 Marks
Find the probability that exactly 2 balloons burst.

eun 8680 BE00mw w6 & wew i ecma caldni. 04 Marks
Define and give two examples for the following events:

i goodons Deews’ dBE08 / Mutually exclusive

ii. goysizns Daewsy d8¥mS ezned./ Not mutually exclusive

iii. eSOwnm/ Independent

iv. e®w0d» /Equally likely

P(A)=03,P(B)=04ewoP (AN B)=0.25 ex WOeR 1CBEEO e, A 03 Marks
e B 888 ddwtn 029800 ound 810188 ®IsT?
Given that P(A) = 0.3, P(B) = 0.4 and P(AN B) = 0.25, explain why events A
and B are not independent?
©edesbiewn yeocwsy 100 egemnn BEAE 00ddw aanwsIw e®yfen
®08. dfsIens’ 5 oconn guBows §B IO ¢x¥sn end 95 oo
©29¢2¥50 §o 008, 0ddn BBREOW v8uvesws (0570@HD VEDN OO ewo
u8fvennn) owen C1ed. euBvewnsy cseen 8eOCBsY 5 ©¢250®
VoD o8fues YBOE eosIn® WE® gnd, @3 MR eSS yloclsy
10 egemrm ¢ Dowd@m o8uen HROC cv¥n® WA, 6 880 g A=
BEOCHO eddow g8 §m6 B = o dsnE®n udees HBAOE eosIn®
»O&.
A doctor completes a medical study of 100 people. 5 of whom are known to
have an illness and 95 who are known not to. A diagnostic test (a test to
identify illness) is applied. All 5 of the people with the illness test positive, and
10 people without the illness also test positive. Given that event A = person has
the disease and event B = person tests positive.
1. 000 nfdw Boiuens BEO 6w 00T 6yt wdvmE §&sIxm. 02 Marks
Draw a Venn diagram to represent this situation.

ii. P (A | B) oeame mosis. 03 Marks
Calculate P (A| B).

iii. (i) @208 e DDed BERGO qeoed, eddo RGO uButuemod 03 Marks
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With reference to your answer to part ii, comment on the usefulness
of the diagnostic test.

EDOVH®S Y B g gm0 00ne pOufe? 04 Marks
What is the difference between population and sample?

oY Bvemws ;i smovmeBs’, gof Bwaem M), My, Ms, ..M, 04 Marks
OCH C 0B, vHm feds O O B OwsY o) B e-dmBue

NEE WD T,

A random sample M;, M,, M, ... M, is taken from a population with unknown

mean p. For each of the following state whether or not it is a statistic with a

reason.

. M3+ M,

1. T

. IM 5

11. " 2

n=28 &% X = Rs.45,678 Dnowsy 00505y 8001002 0716:0; B 06 Marks
crBnbsied g6@wm D1Qunt 88 8O Emmnmn d60m0 Dwmdn D gmd

0% 61 9900 ©8. 95% m Bgdw ©20RE WM WSSY, e By®w

GBTDHOW @e0wsTm.
The starting salaries of college graduates who have taken a statistics course

where n=28, ¥ = Rs.45,678 , the population is normally distributed and 02 is
known to be Rs. 9900. Using 95% confidence level, find the confidence
interval for p.

BHD B36WBT & e e OV BwsIm
Write short notes for the following

ggBgedw HEBne s S s »IBmw® 04 Marks
Null hypothesis and Alternative hypothesis

g8 eveets 0w 8-gonwm 04 Marks
Critical Region and P-Value

DN O 3OSV 52 taeh WO 04 Marks
Positive Correlation and Negative Correlation

e Bw1d® ww eman Bw @O 04 Marks

Cluster sampling and Stratified sampling
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