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Dalfodil International University
Faculty of Science & Information Technology
Department of Software Engineering
Final Examination, Summer 2.02.6 :
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Answer ALL Questions ‘
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[The figures in the ngb{mar indicate t.he full Tzrk:n a::eizgse};uenﬁ aél’ly,]
course outcomes. All portions of each question must b€
1 T Daffodil Tntemational University (DIU) is organizing its annual DIU Cultural Fest. The
cultural committee is responsible for selecting student leaders, forming performance teams,
and preparing refreshment packs for parli'cip.anls. As a rpember qf the orngZEg
committee, you are assigned to apply the principles of counting techniques to solve the
following tasks.
| a) | The organizing committee consists of 13 members. Determine the number of } / P
T ‘ways to select a President and a Secretary from the committee members. ¥ oy
#b) | The committee is forming a drama team of five performers from 8 senior ( J
students and 6 junior students. The team must include 3 seniors and 2 juniors.
| Caleulate the number of possible ways to form the team. i
) l)ur—ing" the DIU Cultural Fest, cach winning participant receives a gift box
containing 6 chocolates. The organizers can choose the chocolates from 4
different flavors, and multiple chocolates of the same flavor may be included.
Determine the number of different ways to prepare a gift box containing 6
| [ chocolates. e
3. /t)' A courier company reports that the average parcel delivery time within a city is
45 minutes, with a population standard deviation of 12 minutes. A random
sample of 64 deliveries is selected from the company's records. Illustrate the '
| probability that the sample mean delivery time is at least 47 minutes. CLO-2
b) | Company X shipped 5 computer chips, 1 of which was defective and company Level-4
Y shipped 4 computer chips, 2 of which were defective. One computer chip is
to be chosen uniformly at a random from the 9 chips shipped by the companies. .
[f the chosen chip is found to be defective, examine is the probability that the
chip came from the company Y?
3. | A city transport authority conducted a survey to estimate the proportion of commuters in a
metropolitan area who use the metro rail regularly. A random sample of 900 commuters
was selected, and 522 reported using the metro rail regularly. Based on this data, the
uuthorit‘)r initially reported a 90% confidence interval of [0.55, 0.61] for the population
proportion,
a) Evaluate and interpret the reported point estimate and the 90% confidence-
mte{val for the population proportion. Assess whether the statistical evidence is CLO-3
sufficient to justify the conclusion that more than 50% of commuters use the | ~ S
metro rail regularly.
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b | Determine the 95% and 99% confidence intervals for the true population |
proportion using the given sample data (n = 900, x = 522). Compare and |
evaluate the three confidence intervals (90%, 95%, and 99%) in terms of their |
precision and reliability, Justify which confidence level you would recommend |
to the city transport authority for making future transportation policy decisions, |
and support your recommendation with statistical evidence. |

4. | A recent peer-reviewed research article (2025) on educational technology reported that |
university students spend an average of 6.5 hours per week on self-study and suggested that '
interactive learning environments can improve student engagement. After analyzing the |
findings of this study, a university's e-learning cell introduced a new interactive learning |
module to enhance students' independent learning. To evaluate the effectiveness of the |
module, a random sample of 30 students who used the new module was selected. The
sample showed an average weekly self-study time of 7.2 hours with a sample standard
deviation of 1.6 hours,

") | Analyze how findings from the published research literature are used to| 5
formulate the null hypothesis (Ho) and the alternative hypothesis (H:) and CLO-4
explain the significance level (@) and discuss how it influences statistical Level4
| decision-making.
“Ih) | Using a one-sample right-tailed t-test at the 5% significance level, examine | 5
whether the new interactive learning module significantly increases the mean
weekly self-study time above the value (6.5 hours) reported in the research

literature,
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T-test Table:
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400 050 0.40 0.30 020 0.10 0.05 0.02 001 0002 0.001

0000 1000 1376 1963 078 OM4 1271 3182 B3GE8 9183 63882

0000 0816 1,061 1386 1886 2020 4308 0066 0920 22327 31500

0000 0765 0978 1250 1638 2353 2.182 4541 6841 10215 12924
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