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BBA in TM, 2nd Sem.
Date: May 24, 2024

ISLAMIC LNIVERSITY OF TECHNOLOGY (IUT)
ORGANISATION OF ISLAMIC COOPERATIOi (OiC)

DEPARTMENT OF BUSINESS AND TECHNOLOGY MANAGEMENT
Semester Final Examination
Course No: Math 4263
Course Title: Statistics 1

Summer Semester, A. Y. 2022-2023
Tirne : 3 hours
Full Marks : 150

Answer ajl 6 (SiX) questions. All questions carry equal marks. Marks
corfesponding CO and PO are written in the right mar£in witIan brackets.

of each questIon and

1. a)

b)

a)

Define descriptive statistics. Describe different levels of measurement dong wIth their
characteristics, applications> and relevant examples.

12 (CO 1)
(P02)

State central limit theorem? Describe

techniques along with examples.
different types of non-probability sampling 13 (C03 )

(P02)

(CO 1 )
(P02)

(C02)
(P02)

2.
Describe the empidcal IUle for interpreting standard deviation. 05

b) Define sampling error. Describe the characteristics of unit)rm probability distribution
normal probabilitY distribution, and hYpergeometric probability distribution.

10

C)
Contrast histogTam and bar chart. Prove that-“The population mean (p) and the mean of
the sampling distribution of sample mean (pi) are equal although the measures of
dispersion are different (a + ai).”

10 (C02)
(P02)

3
Following is the number of shareholders for a selected group of large companies: 25 (CO 1 )

(P02)154
187

276

143

219 256

274 161

170 249
153 214

224

205

186

185

183
205

230

26 1

147

160

272

168

172 172

175 235

233 171

268 210

Requirements:

I' \{sin{ tIle appropriate number of classes and class limit7 construct a frequency
distribution and calculate the mean) median9 and stand;rd--i-evi Jt:o-n'};;Iii
frequency distribution. (12)

: : • d :t:::Ti ? :F][b; 5 T :}T : : yo r : 1: :::Fit::: hI eani=1:Lurl ltEial::ufT= ::: =: (H
ii1' DeteTmipe whether there is any outlier in the data and find out the ske Gis~s“ :}

the distribution. Interpret the results. (07)

4. a)

h o ::: a]:][]:: 1[1:=P Fi : r: v]:a IT 1 aJ 1=Fer: tr: :: : :a : : h: i fejl1 !J=ITTT::;£ Zeal ip :nT:t: :
08 (col>

(P02)
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not manufactured by Hall Electronics?
08 (COI)

(P02)b)

Movies Per
Month
0 (A1

1 or 2 ( A2-

3,4, or 5 (A3
-6 or More (A4

Total

60 or Older
(B3
10

75
60
30
175

a ItT:-g an adult who attended 3,4 or 5 movies per month and is 60 years of age
or older.

111 .

C ) :::e= : :t II;Bo : i dIe cplth aT:s :: ect = e T::L; S ==:: ==e = = nn: it b?t =: : for :
randomly selected purchases, find out:

09 (C02)
(P02)

a) Microwave ovens only last so long. The li name of a microwave oven follows a uniform 06
probability distribution between 8 and 14 Years

iii. iT;t is the probabilitY that the microwave oven will last for less than 9 years?

(C02)
(P02)5
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b) The Internal Revenue Service reported the average refund in 2017 was $29878 with a 09
stmldard deviation of $520. Assume the refund amount is normalIY distdbuted'

Requirements :
i. What percent of refunds are more than $3,500?
ii. What percent of refUnds are more than $3,500 but less than 549000?

iii. What percent of refunds are more than $2,400 but less than 84,000?

(C02)
(P02)

C)

d)

For the most recent year available, the mean annual cost to attend a private universitY in 05
the United States was $50,900. Assume the distribution of annual costs follows the

normal probability distribution and the standard deviation is 84,500. NinetY-five percent
of all students at private universities pay less than what amount?

period?

(C02)
(P02)

(C02)
(P02)

ABC Computers wishes to set a minimum lifetime guarantee on its new power suppIY 05
unit. Qtulity testing shows the time to failure follows an exponential dishlbution with a
mean if 4060 houri. ABC Computers wants a warranty period such that only 5% of the

power supply units fail during that period. What value should they set for the warranty

In a certain section of Southern California, the distribution of monthIY rent for one- 08

bedroom apartment has a mean of $27200 and a standard deviation of $250- The
distribution of the monthly rent does not follow the normal distribution. In fact, it is

positively skewed. What is the probability of selecting a sample of 50 one-bedroom

apartments finding the mean to be at least $ 1,950 per month?

6 a) (C03)
(P02)

b) The manager of the Inlet Sqture Mall9 near Ft. Myers9 Florida, wants to estimate the

mean amount spent per shopping visit by customers. A sample of 20 customers reveals

12 (C03 )

(P02)

the follo- amounts
05.2809.7;3.7247.584.4496.32

05.36
idenceLe a 95% co- terv

POP

would it be reasonable to conclude that the population mean is 100? What about 115?

Interpret the result.

A student in public administration wants to determine the mean amount members of city
councils in large cities earn per mona as remuneration for being a council member. The

enor in estimating the mean is to be less than 8100 with a 95 percent level of
coraiden,..e. Tb student found a report by the Department of Labor that estimated the

standard deviation to be Sl,000. What is the required sample slze?

C)
05 (C03)

(P02)
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yIn„ X

8.3 Areas under the Nor ina! Curve

0.00
0.0000
O.03B8

0.0793
0.1 ITS
0.1554

Z

0-0

0:1
0.2
0.3

0.4

0,1915

0.2257
0.2580

0.2881
O.31S9

0.5
0.6
0.7

0.8
0.9

0.3413
0.3643

01849
0.4032

0.4192

1.0

1.1
1.2
1.3

1.4

0.4332

0.4452
Q.M4

O.4641
0.4713

1.5
1 .6

1.7
1.8
1.9

0.4772
0.4821

0.4861
0.4893

0.4918

2.0
2.1
22

2.3
2.4

2.5
2.6

17
2.8

2.9

0.4938
0.4953
0.4965

0.4974
O.4981

0.4987
3.0

eal
0.0046
0.0438
0.0832
O.121 ?

0.1591

a,1950
0.2291

O.261 1

02910
0.3186

O.343B

0.3665
0.3869

0.4049
0.4207

0.4345
0.4463

0.4564
0.4649

O.4719

0.4778
0.4826

0.4864
0.4896
0.4920

0.4940

0.4955
0.4966

0.4975
0.4982

0.4987

Example:

If ,= 1.96. then
P(0 to z) = 0.4750.

0.63

0.0120
0.0517
a.osio

Q.1293
0.1664

0.02
0.0080
0.0478

D.1255

0.1628

0.1985
0.2324
0.2642

0.2939
O.3212

0.3461
0.3686

0.3888
0.4066

0.4222

0.4357
0.4474

0.4673
0.4656
0.4726

0.4783

0.4830
0.4868

0.4898
0.4922

0.4941
0,4956

0.4967
0.4976

0.4982

0.4987

- &04
).0160

0.0557
0.0948
0.1331

0.1700

0.2054
0.2389

0.2704
0.2995
0.3264

0.2019

O.a57
0.2673
0.2967

0.3238

0.3508

0.3729
0.3925

0.4099
0.4254

0.3485
0.3708
0.3907

O.4082
0.4236

0.4382
0.4495

O.4591
O.4671
0.4738

0.4370

0,4484
0.4582

O.4664
0.4732

0.4793

0.4838
0.4875

0.4904
0.4927

0.4788
0.4834

0.4871
0.4901

8.4925

0.4945
0.4959

0,4969
0.4977

0.4984

0.4988

0.4943

0.4957
0.4968

0.4977
0.4983

0.4988

1.96

0.05

O.Q199
0.0596

0.0987
{).' 368
O.' 736

3.2088

a„2422
0.2734

a,3023
0.3289

0.3531
0.3749

O.3944
O.4115

G 4265

04394

O.4505
0.4599

a.4678
0.4744

0.4798
0.4842

O.4878
0.4906

0.4929

J.4946
.3.4960
0.4970

0.4978
0.4984

0.4989

0.07

0.0279
0.0675

0.1064
0.1443

O.1808

0.06

0.0239

0.0636
0.1026

0.1406
0.1772

0.2157

0.2486
O.27£4

0.3078
0.3340

0.2123
0.2454

02764
O.30SI
0.3315

0.3577
0.3790

03980
0.4147

0.4292

0.3554

03770
0.3962

O.4131
0.4279

O.4418
0.4525
0.4616

0.4693
0.4756

0.4406
Q.4515

0.4608
0.4686

0.4750

0.4803
0.4846
O.4881

6.4909
0.4931

0.4948

0.4961
0.4971
0.4979

0.4985

a,4989

0.08
Q.P31g

0.0714
0.1103

0.1480
O.1844

0.2190
0.2517

02823
0.3106

0.3365

03599
O.3810
0.3997

O.4162
0.4306

0.4429
0.4535

0.4625
-0.4699

0.4761

O.481 2
0.4854
0.4887

0.4913
0.4934

0.4808

0.4850
0.4884
O.491 1

0.4932

0.4951

0.4963
0.4973

0.4980
0.4986

0.4990

0.4949
0.4962

0.4972
0.49.79

0.4985

0.4989

0.09

0.0359
0.0753

0.1141
O.151 7

0.1879

0.2224
0.2549
0.2852

Q.3133
0.3389

0.3621
0.3830

O.4015
O.4177

0.4319

0.4441

0.4545
0.4633

0.4706
0.4767

0.4817
0.4857

0.4890
Q.4916

0.4936

0.4952

0.4964
0.4974

0.4981
0.4986

o.4990



L

B.5

6

8
9

10

11
12

13
14
15

16
17
48

IS
20

21

22
23

24
25

26

27
28a
30

31

32

33
34

3S

Student’s #-Distribution

ConfIdence interval

hMI e hIvMmnO 0.025 o.al 00005

RETblbTa#edU a

0.020.10On20

3.078 m
1.886

Za31.638

1533 1 z132
1.476 1 zu5

1 .943
1.895

1 .860

::B
1.796
1.782

1.771
1.761
1.753

1.440
1.415

1397
1383

1.372

1363

1.360
1 .345

1.341

1.337

1.330

1.328
1.325

:: 7::
1 .734

1.725

1.721

1 .717
1.714

1.711
1 .708

1.706

1.703
1.701
1 .699

1 .697

1.321
1.31 9

1.318
1316

1.315

1314
131 3
1.31 1

1310

2.1 79

2.1
2.145
2131

2.120

2.110
2.lal

2.518

2.508

2492
2.485

2.479

2473
2467

2.462
2.457

2.453
2.449

2.445
2.441

2.438

2.069

2.060

2.056

2.052
Z048

2.045

2.040
Z03?

2.032

40 t
taft.tailed test

3.707

3.499

3.250

3.169

3.106
3.055

1012

2.921

2.878

2.861
2.845

2.819
1807

2.797
2.787

2.779

2.771
2.763

2.750

2.744
2738

2. 733
2.728

2724

41
42

43
44

45

46
47

48
49
50

51

52
53

54
55

36

57
58

59
6e

61

62
63

64
65

66
67

$9

70

Of
Right atIed test

Confki€11F8 btIHVBIS, C

LadefSigtHaIRetorTweTaBedTest;a

0.050.11 0.02 0.010.20
6

1.306 1 1.687
1.6861 Ba)4

1.304 1 .685
1.303 1 1.684

1.683
1.682

1.68r
1.680
I.sjg

1.679
1.678

1 .677
1.677
1.676

1.303
1 .302

1 .302
1.301

1 .300
1.300

I.Bg
1 .aS

1.675

1.675
1 .674

1 .674
t.673

1.673

1 .672
1.672

1,671
1.671

1.670
1.669

} .669
1.669

1 .668
I .$68

' .868

1.66?

liraB 2.719

27152.431
17122.429

2.7082.426
2.7042.423

2.020

2.017
2.ais

2D14

tOll
2.010
2.ng

2.421
2.418

2.4+6
2414

2.412

2.410
2.408

2.407
2.406

2.006

2.WS
2.004

2.003

2.002
2.nZ

2.Ml
2.HO

2.®O

1.999
1.998

1.998
1.997

1.997
1.996

1.995
1 .995

1 .994

/I Y\r\X

-t O f
Tw&tailed test

I

2.701
2698

2.692

1687
2.685

2.682
2.680
2678

2.€76

2.672

2.668

2667

2.663

2.662
2.660

2659

2.656

2.655
2.654

2.651

2.650
2.649

2.548

i

{

{

{
3.457

3.454

3.452
3.48

3.447

lmnHnued\



B.S Students f’D{$q7ibulion (concluded) Any\X : d3

ra,=gnmana-hrOa+T,ikd m. a
0.10 0.05 0.025 0.01 OBO05

_bvel # Significance braM Test, a

0.20 O.II
9a05 a01

1 .2MEBIRH
1.293 1 1.666

1.a3 1 1.666
IB293
1.293 + 1. 5a

380 miTI
2.379 Z$46

2379 2345
2.378 2.644
2.377 2343

71

72
73

74
75

76

77
78

79
80

81

82
83

84
86

86

87

1.293 i I.as
1.992

1.293 1 1.665 1.391

1.292 1 1.665
1 .991

1.292 1 1.664
1.292 1 1.664 1.990

2$42
7.641

2.375 2340
2374 2.840

2.8392.374

3.423
3.421

3.420
3.In 8

3.416

1292 f 1.664
1.292
1.292 1.563

1292 1 1.663

1.292 1 1,663

2373T.990
1.989 zd37
1 .989

2.372
26361.989 1372

1.988 2835

3-41 5
3.413

1412
1410

3.407

3.405

1.563
1.291 1 1.663

1.31 1 1.562

Level af Yqnificance for OneTailed Test, a

ff 0.10 0.05 0.325 0.01 9.305

Level of5igni6cance hr TwoTailed Test, a

0.20 LOS 0.020.10 g.al
39 :m
30 i 1.291 1.662

91
92

94

95

96
97

38
39

100

1291
't.291

1.291
1.291

1.291

1.290
1.290

1.290
1.290
1 .290

1.289
1.288

160 } 1.287
180 1 1.286

1.286

1.282
aa

M 2532

2368

1.362
! .$62

1 a$63
1.563

1.361

1.386
1.986

1.986
1 .386

1.985

1.385
1.386

1.984

1.984

2631
2630

2629

2629

2.628
2.627

2.626

2617
2.611

2607

2576

t . S61
I .$61

1.663
1.660

1.660

1.658
1.656

1.654
t.653
1.553

1.645

1380
1.977

1 .975
1.973

1.372
1 .960

749


