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Part A (20%)

Do either one of the following two problems.

Problem A.1 (Pl a1, a2, a3; 20%)

Concrete supply for a construction project comes from three batching plants, namely plant
A, B, and C. The probabilities that the concrete comes from those plants are, 30%, 45%,
and 25%, respectively. The quality engineer of the construction project observes that con-
crete supply from each plant has a risk of being late. The probability of late supply from A,
B, and C plants are 12%, 10%, and 7%, respectively.

a. Find the probability of late concrete supply to the project.
b. Suppose that a late supply has occurred. Find the probability that the supply came
from batching plant B.

Problem A.2 (Pl a1, a2, a3; 20%)

The following data are the yield strength, f,,, in mega pascal (MPa) of one of the reinforcing
steel columns of building columns.

472 431 455 431 425
415 430 427 437 421
429 432 431 425 419

a. Find the mean and the standard deviation of the sample.

b. Find the lower quartile and upper quartile of the sample.
The design yield of the reinforcing steel is defined at 420 MPa. Could we conclude
that the steel column meets this design criterion? Give your argument to support
your conclusion.

Part B (80%)

Do two out of four of the following problems.

Problem B.1 (Pl a1, a2, a3; 40%)

The probability density function of the annual series of maximum daily rainfall at a weather
station, H in millimeters, is expressed as follow
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0 ifh<0

1
p— if0 <h <50
pH(h) = 1 75
ﬁ(loo—h) if 50 < h < 100
0 ifh > 100

Draw the probability density function curve.

Find and draw the cumulative distribution function curve.
Find prob(40 mm < H <60 mm).

Find the median of the maximum daily rainfall.

Problem B.2 (Pl a1, a2, a3; 40%)

Table below shows the frequency of daily air temperature in centigrade and relative air hu-
midity in percent at a weather station.

Air humidity (%)

Air temperature (°C)
22—24 24—26 26—28 28—30 30—32 32—34
0—20 2 4 6 2 2 1
20—40 4 8 12 30 6 9
40—60 5 15 30 60 30 20
60—80 3 7 9 25 17 11
80—100 1 0 2 12 8 3
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Find the joint probability density function of the two random variables.

Find the marginal pdf and cdf of the air temperature.

Find the marginal pdf and cdf of the air humidity.

Find the probability of the air temperature be in the range of 28°C to 30°C.

Find the probability of the air temperature be in the range of 28°C to 30°C when the
air relative humidity is in the range of 60% to 80%.

Problem B.3 (Pl a1, a2, a3; 40%)

A flood early warning in a river relies on measured water level at a cross section. Itis known
that the instrument has an error probability of 1/1000.

a.

Find the probability of no more than 3 errors in 1000 measurements. Use Poisson
distribution.

Redo the above problem by applying binomial distribution.

Consider problems a and b. Which approach is more suitable to predict the proba-
bility of the event?

Problem B.4 (Pl a1, a2, a3; 40%)

Laboratory test data show that the compressive strength, f’c, of concrete samples is nor-
mally distributed whose mean and standard deviation are, respectively, 27 MPa 2.5 MPa.

a.

b.

Find the probability that a concrete sample has a compressive strength between
25 MPa and 28 MPa, prob(25 MPa < f'.<28 MPa).

SNI 2847:2019 dictates that the minimum compressive strength of concrete as
building material is 21 MPa. Does the sample meet the standard?
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Notes

Sample mean X = X

S

n
i=1

Standard deviation 3 n(x — X)?
of sample Sx = n—1

Binomial distribution  fy(x;n,p) = (;l) p*A—-p)" % x=0,1,2, ..., n

Fy(x;n,p) = fo(i;n, p) =
=0

N ™ pil—p)i, x =012, ..,n
(l) p p
-

i

x ,—A
Poisson distribution £ (x; 1) = " ,x=0,1,2,... and A =np >0
* ﬂi e—l
Fy(id) = ) —
i=0
n
Total probability prob(4) = 2 prob(B;) prob(A|B;)
i=1
b(B; b(A|B;
Bayes theorem prob(B;]4) = npro (B;) prob(A|B;)
211 prob(B;) prob(4|B;)
t2
CDF vs PDF Py(h) = J py(t) dt
ty
Standard normal _ X—u
distribution Zy = o

prob(Z > z) =1 — prob(Z < z)

Instructor Program Director
Dr. Istiarto Karlina, Ph.D.
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Area under the pdf of standard normal distribution from - to z

numbersin the table show
shaded area =prob(-ec<Z< 2)
example
prob(Z<-0.54)=0.2946

— 0 4 0 + 00
z 0 1 2 3 4 5 6 i 7 8 9
0.0 0.5000 : 0.4960 | 0.4920 | 0.4880 | 0.4840 | 0.4801 | 0.4761 i 0.4721 | 0.4681 | 0.4641
e T 77w i T St e e
0.2 04207 ;| 0.4168 | 0.4129 | 0.4090 | 0.4052 | 0.4013 ;| 0.3974 ; 0.3936 | 0.3897 | 0.3859
03 0.3821 i 03783 | 0.3745 | 03707 | 0.3669 | 0.3632 : 0.3594 i 0.3557 | 0.3520 | 0.3483
e R R e ST B e
0.5 0.3085 | 03050 { 0.3015 | 0.2981 | 0.2946 | 0.2912 | 0.2877 : 0.2843 | 02810 | 0.2776
0.6 0.2743 | 02709 | 0.2676 | 0.2643 | 0.2611 | 0.2578 : 0.2546 i 0.2514 | 02483 | 0.2451
e ot S Moo W ST M ST e S
0.8 02119 | 0.2090 { 0.2061 | 0.2033 | 0.2005 | 0.1977 | 0.1949 i 0.1922 | 0.1894 | 0.1867
0.9 0.1841 : 0.1814 | 0.1788 | 0.1762 | 0.1736 | 0.1711 : 0.1685 i 0.1660 | 0.1635 | 0.1611
1.0 | 01587 | 0.1562 | 0.1539 | 0.1515 | 0.1492 | 0.1469 ; 0.1446 @ 0.1423 | 0.1401 | 0.1379
11 0.1357 | 0.1335 | 0.1314 | 01292 | 0.1271 | 0.1251 ; 0.1230 ; 0.1210 | 0.1190 { 0.1170
1.2 01151 : 0.1131 | 0.1112 | 0.1093 | 0.1075 | 0.1056 : 0.1038 i 0.1020 | 0.1003 | 0.0985
13 [ 0.0968 i 0.0951 | 0.0934 | 0.0918 | 0.0901 | 0.0885 ; 0.0869 :@ 0.0853 | 0.0838 | 0.0823
1.4 0.0808 | 0.0793 { 0.0778 | 0.0764 | 0.0749 | 0.0735 | 0.0721 i 0.0708 | 0.0694 | 0.0681

-1.5 0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.0594 0.0582 0.0571 0.0559

File: Tabel Distribusi Normal Standar.xIsx Sheet: cdf (versi 1) (English) https://istiarto.staff.ugm.ac.id



