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da.

QUESTION 1

At HealthFirst Clinic, the variable Y represents the number of patients registering at
the outpatient counter between 8.00 a.m, and 10.00 a.m. on a randomly selected
weekday. The probability distribution for Y is given as follows: for 10 patients, the
probability is 12%; for 15 patients, the probability is 18%; for 20 patients, the
probability is 30%; for 25 patients, the probability is 25%; and for 30 patients, the
probability is 15%. This distribution helps the clinic plan staffing and reduce patient
waiting time. ‘

i,  Create a probability distribution table.
' {2 marks)

i, If a weekday is chosen at random, find the probability that at most 20 patients
register during this time period.
(3 marks)

iii. Calculate the mean and standard devnatlon of the number of patients registering
at the outpatient counter.
{6 marks)

At BrightTech Electronics Factory, quality inspectors found that 7 out of every 20
products produced are defective. For inspection, 18 products are randomly selected.

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

ii. Determine the probability that exactly 10 of the selected products are defective.
(2 marks)

ifi. Calculate the mean and variance of the number of defective products.
(4 marks)

At an airport security checkpoint, the average number of passengers passing through
per 10 minutes is 14. For any given 10 minutes, find the probability that the number
of passengers passing through is:

i. exactly 7 passengers, ~
) ) (2 marks)

ii. between 9 and 12 passengers, inclusive.
(5 marks)

(Total: 25 marks)
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QUESTION 2

a. A Music Streaming Platform monitors the number of songs streamed during the first
hour after a new album is released. The random variable X, representing the number
of songs streamed, is normally distributed with a mean of 45 songs and a standard
deviation of 6 songs. Find the probability that, for a randomly selected album release,
the number of songs streamed in the first hour is:

i. less than 55 songs.

(4 marks)
ii. between 41 to 49 songs.
(7 marks)
b. In a fitness tracking study, the number of calories burned per day by users of FitTrack

(a popular fithess app) follows a normal distribution with a mean of 450 kcal and a
standard deviation of 60 kcal. A random sample of 30 users is selected.

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

ii. Find the probability that the sample mean calories burned is more than 473.6
kcal.

(4 marks)

iii. Find the probability that the sample mean calories burned lies between 465.2 -
kcal and 487.6 keal.

(7 marks) -

(Total: 25 marks)
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QUESTION 3

a.

An educational technology company aims to estimate the average number of hours
students spend using an online learning platform per week. A random sample of 55
students is selected, yielding a sample mean usage time of 36 hours per week and a
sample standard deviation of 12 hours.

i. Determine the best point estimate of the populatlon mean number of hours spent
on the platform per week.
(2 marks)

i. Construct a 90% confidence interval for the population mean number of hours
spent on the platform per week.
.(6 marks)

iii. The company wishes to estimate the population mean weekly usage time with a
margin of error not exceeding 5 hours at a 99% confidence level. Determine the
minimum required sample size.

(4 marks)

A health awareness survey was conducted to determine students’ exercise habits. A
random sample of 500 university students was selected. Among them, 325 students
reported that they exercise at least three times per week. The study aims to estimate
the proportion of students who maintain reguiar physical activity.

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

exercise at least three times per week,

» (2 marks)

ii. Construct a 95% confidence interval for the true proportion of students who
exercise at least three times per week. Interpret the interval obtained.

' (7 marks)

iii. The researcher wishes to determine the required sample size to estimate the
population proportion with a 99% 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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QUESTION 4

a.

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

. An online learning platform wants to test whether the average time students
' spend on a course is at least 2 hours per day after infroducing gamified learning
features.

(2 marks)’

ii.  Anice cream shop wants to test whether the average'number of ice creams sold

per day has increased from 43 after introducing a new flavor.
(2 marks)

A mental wellness app wants to determine if its new meditation reminder feature
increases the average number of meditation sessions completed per week by its
users. Previously, users completed an average of 2.8 sessions per week. After
implementing the feature, a random sample of 25 users shows a mean of 3.4
sessions per week, with a standard deviation of 1.0. At a 10% significance level, can

we conclude that the new feature increases the average number of weekly meditation
sessions?

i. State the null and alternative hypothesis,

(2.marks)
iil.  Find the critical value for &« = 0.10.

{2 marks)
iii. - Compute the test statistics.

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

(4 marks)

A coffee shop claimed that more than 8% of its takeaway drinks were spilled during
delivery. A random sample of 200 drinks showed that 35 drinks were spilled. At a
significance level of & = 0.10, conduct a hypothesis test to determine whether the
proportion of spilled drinks is more than 8%.

(10 marks)

(Total: 25 marks)

(TOTAL: 100 MARKS)

END OF QUESTION PAPER
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Discrete Probability Distribution

1. Discrete random variable

a. pu=> xP(x)

b. o® = x*P(x)-’
2. Binomial Distribution

a. P(X=r)=ncrprgn—r

b. u=np
c. o’=npq

3. Poisson Distribution

ﬂ,k =2
a. P(X=k)= :!

b. u=oc*=24

Normal Distribution

1. Standardized score: z =

Sampling Distribution

1. Meanof ¥: uz=u

2.  Standard deviation of X :

X—p

3. zvalueforXx : z=—F——
i
n

Estimation of mean

1. Margin of error for the point estimation of z: + z 7

X—p
[2)
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APPENDIX 1(1)

$o

H

2

2. Confidence interval u for alarge sa_mple

o

H=Xtz—

n

3. Minimum sample size required of the populatio

(%)

or H=Xtz

-

=

mean:
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APPENDIX 1 (2)

Estimation of proportion

1. Margin of error for the point estimation of p: +z -@n—q

2. Confidence interval p for a large sample

A A

ptz | HL
n

3. Minimum sample size required of the population proportion:

2
s

Hypothesis testing

X—u o
/

1. Test statistics for mean=

%

Q

pP-p
rq

n

2. Test statistics for proportion =
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APPENDIX 2
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