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QUESTION 1

a.

At SkyCafe Co., the variable X represents the number of takeaway coffee orders
received during the lunch hour on a randomly selected weekday. The probability
distribution for X is given as follows: for 20 orders, the probability is 10%; for 30
orders, the probability is 20%; for 40 orders, the probability is 30%,; for 50 orders, the
probability is 25%; and for 60 orders, the probability is 15%. This distribution helps
SkyCafe Co. plan staffing and manage inventory efficiently.

i. Create a probability distribution table.
(2 marks)

ii. If aweekday is selected at random, determine the probébi[ity that the number of
takeaway orders received is at least 50.
(3 marks)

iii. Calculate the mean and standard deviation of the number of takeaway coffee
orders during the lunch hour.
(6 marks)

At MetroLink Bus Terminal, it is found that 9 out of every 25 buses arrive late during
peak hours. For a quality control study, 15 buses are randomly selected.

i. State the name of the probability distribution used for the above variable.
(1 mark)

ii. Find the probability that exactly 6 of the selected buses arrive late.
(2 marks)

iii. Calculate the mean and variance of the number of buses that arrive late.
(4 marks)

A small coffee shop tracks the number of customers ordering coffee in the morning
rush. On average, 8 customers place an order per 30 minutes. For any given 30
minutes, find the probability that the number of customers placing an order is:

i. exactly 4 customers.
(2 marks)

ii. between 6 and 8 customers, inclusive.
(5 marks)

(Total: 25 marks)

2 CONFIDENTIAL




CONFIDENTIAL DECEMBER 2025/SET A/STA2133/STA2103

QUESTION 2

a. During a National Technology Innovation Hackathon, the number of teams that
successfully complete all required challenges within the allocated time is recorded.
The random variable X, representing the number of teams that complete the
hackathon, is normally distributed with a mean of 89 teams and a standard deviation
of 8 teams. Find the probability that, for a randomly selected hackathon, the number
of teams that successfully compiete all challenges is:

i.  more than 95 teams,

(4 marks)
ii. between 70 and 90 teams.
{7 marks)
b. In a social media behavior study, the daily time (in minutes) that teenagers spend on

TikTok follows a normal distribution with a mean of 120 minutes. and a standard
deviation of 20 minutes. A random sample of 49 teenagers is selected.

i.  Calculate the standard deviation of the sampling distribution.
(3 marks)

ii.  Find the probability that the sample mean daily usage is more than 124.3
minutes.
{4 marks)
ii. Find the probability that the sample mean daily usage lies between 114.2
minutes and 119.2 minutes.
(7 marks)

(Total: 25 marks)
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QUESTION 3

a.

A music streaming service aims to estimate the average number of minutes students
spend streaming music each day. A random sample of 49 students reports a mean of
95 minutes per day, with a sample standard deviation of 21 minutes.

i. Determine the best point estimate of the population mean daily streaming time.
(2 marks)

ii. Construct a 95% confidence interval for the population mean daily streaming
time.
(6 marks)

ii. The company wishes to estimate the mean daily streaming time with a margin of
error not exceeding 4 minutes at a 99% confidence level. Determine the minimum
required sample size.

(4 marks)

In a study on cashless payment behavior among university students, data were
collected from 400 students. Among them, 260 reported that they prefer using e-
wallets (such as Touch ‘n Go, GrabPay or Boost) instead of cash for daily transactions.
The study aims to examine the adoption of digital payment methods among students.

i,  Calculate the best point estimate of the population proportion of students who

prefer using e-wallets over cash.
(2 marks)

ii. Constructa 90% confidence interval for the true proportion of students who prefer

using e-wallets over cash. Interpret the interval obtained.
(7 marks)

ii. The researcher wishes to determine the required sample size to estimate the

population proportion with a 95% confidence level and a maximum margin of error

of 5%. Determine the minimum sample size required.
(4 marks)

(Total: 25 marks)
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QUESTION4.. .. . . _ _

a. Write the null and alternative hypothesis for each of the following statements.

I.  The organizers of an online gaming tournament want to test whether the average
score of players in a new game mode is lesser than 80 points.
(2 marks)

li. A city wants to test whether the average distance traveled per e-scooter trip is
at least 10 km after implementing new traffic regulations.
(2 marks)

b. A social media app wants to test whether introducing a “daily screen time limit"
feature decreases the average number of hours users spend on the app per day.
Previously, users spent an average of 3 hours per day. After introducing the feature,
a random sample of 28 users shows a mean of 2.5 hours per day, with a standard
deviation of 0.7 hour. Ata 1% significance level, can we conclude that the new feature
decreases the average daily screen time?

i.  State the null and alternative hypothesis.

(2 marks)
ii.  Determine the critical value for o = 0.01.

(2 marks)
iii. Compute the test statistics.

(3 marks)
iv. State the decision and conclusion for the above study.

(4 marks)

C. A fast-food chain claimed that more than 6% of its customers received wrong orders

during lunchtime. A random sample of 220 customers found that 33 received wrong
orders. At a significance level of ¢ = 0.05, conduct a hypothesis test to determine

whether the proportion of wrong orders is more than 6%.
(10 marks)

(Total: 25 marks)

(TOTAL: 100 MARKS)

END OF QUESTION PAPER
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APPENDIX 1(1}
Discrete Probability Distribution

1. Discrete random variable

a. u= ZxP(x)

b. o= xP(x)-u*
2. Binomial Distribution

a. P(X — r)zn Crp,-qu—p

b. p=np
c. o’ =npg

3. Poisson Distribution

k-2
a Plx=k)=28
k!

b, u=oc*=4

Normal Distribution
X—H
o2

Standardized score: z =

Sampling Distribution

1. Meanof £: pz=p

2.  Standard deviation of X : o} =§——
n

xX—p

70

1. Margin of error for the point estimation of £ : & Z\/H

3. zvalueforx :z=

Estimation of mean

2. Confidence interval i for a large sample

o — Ay
=X+Z— or =Yt 7Z—=
# In # Jn

3. Minimum sample size required of the population mean:

2
zZ0
n=|—-
(E}
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APPENDIX 1.(2)

Estimation of proportion
1. Margin of error for the point estimation of p: +Z %@

2. Confidence interval p for a large sample

A A

prz P4
n

3. Minimum sample size required of the population proportion:

Z’pq

= —

E?_

Hypothesis testing

1. Test statistics for mean= XA

o/n

A

2. Test statistics for proportion = PP
Pq

1
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APPENDIX 2
Table
NORMAL DISTRIBUTTON
Statistical Table
The foliowing table gives the areas under the standard normal
curve from O to 2
Bg: Piowe = 1.24) = 03925
z g 1 2 3 4 5 g 7 8 g
0.0 LOU0 0040 DOBO 0420 0150 0189 (0239 0 0278 0318 085D
0.1 0398 0438 .0478 0517 0567 0596 083 L0675 0714 0754
0.2 0763 .0B3Z  OB7Y 0810 0848 0987 1026 084 1103 114
0.3 JI7S 1217 4285 4283 1331 1288 1406 1443 1480 1517
0.4 JB54 881 1828 1884 1T00  17a8 4¥72 1808 1844 1878
0.8 1S 1980 1985 2019 2054 2088 2125 2157 2180 224
0.8 2258 2291 2324 2357 2380 2482 2454 2486 2518 2549
a7 2580 2612 2842 (2873 2704 2734 2764 2784 2820 2882
0.8 2861 2910 .288%  .2867 L2906 3023 3051 .30v8 318 3133
68 8159 3186 3212 3238 3264 4289 3315 3340 3385 3389
1.0 A443 3438 3461 34BS 3508 3531 (3554 3577 3599 G6
.1 3643 3565 (3688 .G370B A7 8748 3770 Ars0 3810 3830
1.2 G845 3869 3888 3007 3925 3944 3962 3980 3997 4015
153 | 4032 4049 4086 4082 4088 41156 4131 AN47 4¥82 4TV
1.4 4192 4207 4222 4236 4251 - 4285 4270 4282 4306 4318
1.5 4932 4345 AB57 45370 4382 4894 4406 4418 4420 444
1.8 4452 4463 4474 4484 4495 4505 4815 4525 4835 45645
1.7 A554 4564 4573 4582 4891 4595 4608 4816 4025 4633
1.8 4641 4640 4656 4684 4G71 4678 4888 4483 4688 4706
19 4713 4718 4726 4732 4738 AT44 4750 47BB 4761 4767
&0 AT72  ATYB ATHZ  47E8 4793 4798 4BO3  4B08 4812 4817
2.1 4821 4826 4830 4BAd 4838 4B4Z 4848 485D 4854 4857
2.2 4881 48B4 4868 .4BTY 4875 4878 4881 4884 4887 4890
2.3 4803 4806  ABOS  .4BGT 4304 4906 4809 4517 4913 4916
2.4 4918 4820 4932 4925 4827 4020 4931 4832 4934 4938
2.5 AGE8 4940 4941 4043 4045 4845 4048 4G40 4851 4852
2.6 AOB3  49B5 4058 4057 4550 4960 4861 4062 4060 4964
2.7 4955+ 4066 40687 4068 4069  4W70 4071 4072 4973 AB7V4
28 AG74 4975  4O76 4977 4977 497 487D 4979 4080 4881
28 4981 4982 4982 4083 4084 4084 .4DB5 4985 A0BG 4886
3an 4587 4087 4087 4088 4988 4889 4080 4089 4950 4990
3.1 AGO0 4894 4991 4891 4992 4082 4992 4992 4063 4083
3.2 4003 4003 4504 4004  ASB4 40094 4894 4095 4005 4890
3.3 40D5 4995 4905 4036 4008 4D95 4955 40998 4996 4097
84 4097 4807 4997 4997 4997 4997 4007 4997 4897 4008
35 4988 4098 4998 4088 4998 4008 4998 4098 4008 4908
46 | 4998 4098 4999 4000 4099 4099 4995 4009 4889 4090
3.7 4000 ASSO 4900 4099 4999 4000 4999 4999 4809 4990
38 4000 4090 4593 4S89 4999 4899 4989 4899 4880 4098
38 G000 5000 5000 5000 5000 5000 L5000 L8000 60RO S000
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