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Q1: The frequency table below shows the compressive strength of concrete cubes results.
a) Construct a histogram, frequency table, and frequency polygon?
b) Calculate mean and median?
¢) Calculate the variance and the Standard Deviation?
d) Calculate the percentage of the compressive strength results < 32.5 N/mm?®?

Class interval | 31 — 319 | 32 — 329 | 33 - 339 [ 34 — 349 | 35 - 359
Freguency 10 13 18 17 10

Q2 (A): Batches that consist of 40 concrete blocks from a production process are checked for
conformance to building requirements. The mean number of nonconforming concrete blocks in a
batch is 4. Assume that the number of nonconforming concrete blocks in a batch, denoted as X, is a
binomial random variable.

(a) What are n and p? (b) What is P(X < 3)? (c) What is P(X = 39)?

v Q2 (B): A compressive strength test of n=12 concrete cube samples resulted the following:
25.3, 26.7, 28.2, 25.8, 24.0, 27.0, 26.0, 28.0, 25.5, 26.5, 27.4, and 24.6
Assume that compressive strength is normally distributed with o=2 MPa.
a, Test Hyp: p=28 versus H;: p#28 using «=0.05
b. Test Hy: p=28 versus H,;: p<28 using a=0.01
¢. What is the P-value for this test?

03: Answer A or B only:

A: For the pin-joined truss shown in figure below, under the external loads shown, the
probabilities of failure of members A, B and C are 0.04, 0.03 and 0.08, respectively. From statistics
we know the failure of any member or member's leads to the collapse of the entire truss, assuming
that failures of the individual members are statistically independent, calculate the probability of
failure of the truss.
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B: The analysis of cement sample for a concrete mixture is summarized by conformance to
specifications.

Chemical conforms

: b X L Tl

E‘h}fsical Conforms | Yes 30 1
| No 3 2

(a) If a cement sample is selected at random, what is the probability that the sample conforms
to physical requirements?

(b) What is the probability that the selected cement sample conforms to physical
requirements or to chemical requirements?

(c) What is the probability that the selected shaft either conforms to physical requirements or
does not conform to chemical requirements?

(d) What is the probability that the selected shaft conforms to both physical and chemical
requirements? .

Q4: The accompanying data resulted from a study carried out to examine the relationship between
a measure of the corrosion of reinforcement (v) and the concentration of the corrosien inhibitor
solution in concrete pores (x, in ppm):

13, 19,26, 33, 40

X: 1,
Y: 5,5,1,09,07, 0.6

y3,7, 1
6,6,

2
7,

a. Calculate the equation of the estimated regression line,
b. Estimate the standard deviation of observation about the true regression line.
¢. Caleulate the correlation coefficient between x, v.

Q5 (A): The breaking strength of a certain type of cloth was measured on a sample of four
specimens with the following results in Kpa. (1250, 1190, 1220, 1200) from the past records the

+ standard gdeviation is known to be 35 Kpa. Assuming Normal distribution, find 99% confidence
-interval for the average breaking strength of the cloth population

QS (B): The Probability distribution for the number of defects (x) in 2 random sample is as follows:

0 1 2 3 4

[ =
| p 0.35 0.4 02 ' 0.04 0.01

Calculate the expected value, variance and standard deviation.

Useful equations:
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APPENDIX A STATISTICAL TABLES AND CHARTS
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0al7e1}
(.655422

0.591462

0.725747
0.758036
0. 788145
0.515540
0841345
0864334
0.884930
0.903199
0.919243
0.933193
0.945201
0.955435
0.964070
0.971283
0977250
0.982136
0.986057
0.989276
0.991802
0.993790
0.995339
0.996533
0997445
0998134
0.998650
0999032
0995313
0.999517
0.999663
0999767
0.999841
0.999392
0900928
0999952

0.621719
0.659097
0.694974
0.729069
0.761148
0.791030
0.818589
0.843752
0.866500
0.886860
0.904902
0.920730
0.934478
0.946301
0.956367
0.964852
0.971933
0.977784
0.982571
0.986447
0.989556
0.992024
0.993963
0.995473
0.996636
0.997523
0.998193
0.998694
0.999065
0.999336
0.999533
0.999675
0.999776
0.999847
0.999896
0.999931
0.999954

0.625516
1L.662757
0.698468
0.732371
0.764238
0.793892
0.821214
0.346136
0.868643
0.888767
0.906582
0.922196
0.935744
0947384
0.957284
0.965621
0972571
0.978308
0.982997
0.986791
0.989830
0.992240
0.994132
0.995604
0.996736
0.997599
0:998250
0.998736
0.999096
0.999359
0.999550
0.999687
0.999784
0.999853
0.999900
0999933
0.999956

0551717
0590954
0.629300

0.666402

0.701944
0.735653
0.767305
0.796731
0.823815
0.845495
0E70762

0.890651 -

0.908241
0.923641
0.936992
0548440
0958185
0966373
0.573197
0.578872
0.983414
0.587126
0.590097
0.992451
0.994297
0995731
0.996833
0.997673
0.998305
0.998777
0999126
0.999381
0.999566
0.999698
0.099792
0.999858
0.999904
0.999936
0.999958

0.850830
0872857
0292512
0.909877
0.925066
0938220
0.949497
0.959071
0.967116
0973810
0.979325
0.983823
0987455
0.990358
0.992656
0.5994457
0.593855
0.996923
0.997744
0.998359
0998817
0.999155
0.995402
0999581
0999709
0999800
0.599864
0.999908
0999938
0999959

0.559618
0598706
0.636831
0.673645
0.708840
0.742154
0.773373
0.802338
0.828944
0853141
0.874928
0.894350
0911492
0926471
0.939429
0.950529
0.959941
0.967843
0.974412
0.979818
0.984222
0.987776
0.990613
0.992857
0.994614
0.995975
0.997020
0.997814
0.998411
0.993856
0.999184
0.999423
0.999596
0.999720
0.999807
0.999869
0.999912
0.999941
0.999961

0999211
0.999443
0999610
0599730
0999815
0999874
0.999915
0.999943
0.999963

0.914657
0.929219
0941792
0952540
0.961636
0.969258
0.975581
0980774
0984997
0.988396
0991106
0.993244
0.994915
0996207
0997197
0.997948
0.998511
0.998930
0999238
0999462
0.999624
0.969740
0999821
0.999879
0.999918
0.999946
0.999964

053188

0.571424
0.6H0261
0648027

0.684386 (0.

0719043
0751748
0.782305
0LE10570
0.836457
0.859920
0381000
0899727
0916207
0930563
0942047
0.953521
0962462
0969246
0976148
0981237
0.985371
0.988696
0991344
0.993431
0.995060
0996319
0997282
0.998012
0.998559
0998965
0999264
0999481
0995638
0999749
0.999828
0.900883
0.9999212
0.999948
0.999966

0.785236
0813267
[HEEH R
0862143
0.882977
0901475
0917736
0.931888
0944083
Q954486
0963273
0.970621
0976705
0.9E16T]
0985738
(L.OBRIED
0.991576
0993613
0.995201
0.996427
DETI6S
0.993074
09925605
0998999
0.9992589
0999459
0.999650
0999758
L.999835
0.999833
0909925
0.999950
0.999967
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0000152
0000165
0.000242
0.000350
{.000501
0.000711
0.001001
0.001395
0.001926
0.002635
0.00857T3
0004799
0006387
0008424
0011011
0.014262
0018309
0023293
0.029379
0.036727
0045514
0055917
0068112
0082264
0098525
(117023
0.137857
0.161087
186733
0214764
0245097
02TT59S5
0312067
0348268
0385908
D424655
464149

0000117
0.000172
0.000251
0.000362
0000519
0000736
0.001035
0.001441
0.001988
0002718
0.003681
0.004540
0006569
0.008656
0.01 1304
0.014629
0.018763
0.023852
0.030054
0.037538
0.046479
0.057053
0.065437
0.083793
0100273
0.119000
0.140071
0.163543
0189430
0217695
0248252
0280957
0315614
0351973
0389739
0428576
0458119

0.000121
00001 TS
0.000260
0.000376
0,000538
0.0 T7E2
Q001070
1.001489
0.002052
0002803
N.0a3793
0.005085
0006756
0.008894
0,01 1604
0.013003
0019226
0024419
0.030742
0038364
0047460
0.055208
0.OT07TEL
0085343
0.102042
0.121001
0142310
0.1660253
0.192150
0.220650
0251429
0284339
0319178
1355691
0393580
0432505
0.472097

0.000390
0000557
0.000789
0.001107
0001538
0002118
0.002890
0.003807
0.005234
0.006347
0.009137
0011911
D.015386
0.019699
0.024998
0.031443
0039204
0048457
0.059380
0072145
0.086915
0103835
0.123024
0.144572
0.168528
0.194854
0223627
0254627
0287740
0372758
0359424
0397432
0436441
0.476078

0405165

0.484047

0.000434
0.000619
0.000874
0.001223
0001695
0002327
0.003167
0004268
0.005703
0.007543
0.009303
0012874
0.016586
0021178
0.026803
0033625
0041815
0051551
0.063008
0.07635%
0.091759
0109342
0179238
0151505
0.Y76IES
0203269
02326595
0254347
0298056
(333598
03710700
0409046
0448283
0.488033

0000044
0000067
0.000100
0.000147
0000216
0.000313
0000450
000641
0.000904
0.001264
0.001750
0.002401
(003264
0.004396
0.005868
0007760
0010170
0013209
0.017003
0021692
0.027429
0.034379
0042716
0.052616
0064256
0077804
0.093418
0111233
0131357
01538564
0.178786
0206108
0235762
0267629
0301532
0337243
0374484
0412936
0457242
0492022

0.000224
0000325
0.000467
0.000664
0000935
0,001306
0.001807
0002477
0003364
0.004527
0006037
0.007976
0.010444
0.013533
0.017429
0027216
0022067
D.035148
0.043633
0.053699
0065522
0.079270
0095098
0113140
0.133500
0.156248
0.181411
Q208970
0238852
0270931
0305028
0340003
0378281
0416834
0456205
0.496011

0.001350
0001866
0.002555
(L0O346T
0.004661
0006210
0008198
0.010724
0013503
D.01TE54
022750
0028717
0.035930
0044565
0.054799
L0E6807
0080757
0.096801
0.115070
0.135666
0158655
0.184060
0211855
0241964
0274253

0420740
0460172




