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# Course Learning Outcomes(CLOs)

CLO01 Presentdata in charts and tables

CLO02 Compute measures of location and measures of variablity

CLO03 Acquire basic concepts of probability theory

Distinguishbetween discrete, continuous random variables

CLO04 and probability distributions

Describe basic concepts of inferential statistios such as

CLO05 sampling distribution of means, theCentral Limit Theorem

CLO06 Analyze measures of location and measures of variability

CLO07 Find the properties of probability distributions.

CLO08 Compute probability models for a given problem.

Implement probability methods to solve real-world
CLO09 problems.
CLO10 Apply basic concepts of inferential statistics.
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Part 1:CLO1 ./2 MARKS

Ql: A surveywas conducted to recordthe number of cups of coffee consumed daily by 25 employees in an

office. The data are as follows: 2, 3, 1, 4, 2, 3, 2, 1, 3,2, 4, 3, 2, 1, 3, 2,2, 3, 4, 2, 1, 2,3, 2, 1

(2Mark)(1) Construct a frequency table for the data?

#ups

2

wt��
3

Part 2:CLO 2 o........./5 MARKS
Q1:Find the sample standard deviation of the following data set, which represents the scores of a

sampleof students in a Statistics (STAT)class: 62 61 59 58 60(Show Details)

A. 1.5 B.2 C.2.5 D. 1.58

Q2: What arethe quartiles Q2 and Q3 of the following data set of scores?: 13, 26, 15, 5, 23,7, 14,36,

53,30,42

A. 13,23 B. 23,36 C. 7, 23 D. 13,36

03: The sales figuresfor the first six monthsof the year at a retail store are as follows (in dollars):

2200, 2500,2300, 2400, 2200, and 2700. What is the range of the sales figures?

|A.200 B. 400 C.500 D. 600

Essay Ouestions (2 marks):

Reem received thefollowing markson her first 4 math quizzes: 65,78,82,and 90. What score must
Reem earn on her fifth quiz to achieve an average of80across all five quizzes?

Ta ScoR 2oX5 �oo

Sun the fat � qu� Scors

O5+ �8+ 82+q0S5
Ahsore �oo lS5185



Part 3:CLO 3 „16 MARKS

Q4: If events A and B are indpendent, then:

A. P(A UB) = B. P(A UB)= C. P(A UB)= D.P(A U B)=
P(A) + PB) P(A)x P(B) P(A) +P(B) - P(A) ×P(B) P(A) - P(B)

Q5:Iftwoevents are mutually exclusive, what is the probability of bothevents occurring simultaneously?

A.0 B. 1 C.0.5 D. it depends on events

Q6:The probability of an event mustalways be:

A. Greaterthan 1 B. Between 0and 1 C. Negative if the event D. Exactly equal to 0.5

(inclusive) is rare

Q7: If P(A)=0.4 and P(B)=0.3 and A and B are independent, then P(ANB) =

A. 0.12 B.0.43 C.0.4 D. 0.7

Essay Questions 2 marks):

A university is awarding three scholarships: "Academic Excellence", "Leadership",and "Community
Service". These scholarships willbe given to a group of 8 students, with each student receiving at most one

scholarship. How many different ways can the scholarships be assigned to the students?

cheose a student t Academic Exollena :3
leadeshif

6

3x� x6 336

Another
81 =8xtx6

Soltion

Part 4: CLO4 ..J7MARKS
Q8, ... representing the number of successes occurring in a given time interval or a specified

region of space

A. Normal Distribution C. Continuou Uniform Distribution

B. Binomíal Distribution D, Poisson distribution

Q9.Z~NO,1)Ís called

A,Standard normal distribution C. Continuou Uniform Distribution

B, Normal distribution D, Area under the curve.

Q10: Whích of the followingisan example of a diserete random variable?

A, The number of phone calls in an hour C. Height of student in the class

B. The weightof a newborn baby (in kg).) D. The salary of employees

Q11:A probability distribution must satisfy which ofthe followiug?

A, All probabilities are greater than 1 C. Thesum of probabilities is less than l.

B.Probabilities can be negative. D.Each probability is between0and l, and the sum equals1.
Q12: In Binomial Distribution the Variance valueisequal to

C. np(l-p)

B. np D.None of the above.



Essay Questions
(2 marks):

Arandom variable X followsa binomial distributionwith paraneters n =10andp=0.5. What is the

probability of gettingexactly3 successes? "Explain the result".

P=05 3 �

P(x=3)=()(os)(o 5)
Abot (2 timcs

�0.41� 0�

�eu oul apetto See eact� 3Sul(e SSe5

Part 5: CLOS .J4 MARKS
(2Marks)

Q13: In the context of inferential statisties, what does theterm "standard error" refer to?

A. The standard deviation of a sample C. The difference between the sample meanand population mean

B The error margin in a confidence interval D. The standard deviation ofthe sampling distribution ofthe sample mean

Q14: Ifa sampleof size 64 is drawn from a population with a mean of32and a standard deviation of 8,

what is the standard errorof the samplemean?
A.8 C.0.4

B.4 D. 1

Q2: A medical researcher is evaluatingthe effectiveness of a new rehabilitation program designed to shorten

patient recovery times after knee surgery. Shetakes a random sample of n =64 patients who completed the

program and finds that the sample mean recovery time is X =15 days.Assume the population standard

deviation (o) is known to be4 days.Using a 95% confidence level (withZal2 =1.96 ), what is the interval

best represents the 95% confidence interval for the population mean recovery time? (2Marks)

n6� 6= (Gnt leaa level:q51.

|.46

SE= � -0.5
{6�

= |96x o.5=098
Marg/n�

eílor= �2X SE

(o.fiehd Lte.dal tMertin -(�-02,15 42)
Part 6: CLO6 0000e2 MARKS
Q1: Consider the following dataset representing the ages (in years)of 6 people:

25,30, 27, 32, 28,35,

Task: Calculate the range,the median ,variance, and standard deviation of this dataset

Arrange in order 25,24, 28,3o,32-,3S
lanye=40
Median 29 S= 3.62
X 29�



Part 7: CLO7 ...J5 MARKS
Choose the correct answer (3marks)

Q15: What isthe relationship between the mean()and the variance of a Poisson distribution?

A.The variance is always greater than the mean. C.The variance is always less than the mean.

B.The variance is always equal to the mean. D. There is no relationship between the mean and variance

Q16: Twovariables ... and ... control the shape of the normalcurve, suppose there are two
distributions

A.mean and range C. standard deviation and variance

B.mean and variance D. mean and standard deviation

Q17: In a continuous probability distribution, theprobability of anysingle point is:

A.0 C.0.5

B, 1 D. It depsnds on the question

Q18:Thefollowing formula E(r) =xf(x)=x 1

is used to compute?B-A
A,Mean of Binomial Distribution C.Mean of Poisson Distribution

B.Mean of Uniform Distribution D. Mean of Normal Distribution

Q19:What isthe expected (mean)number of defective partsin a batch of 10 with p = 0.05

A. 0.01 C.0.5

B. 0.1 D. 0.05

Q20: A bag contains 3 red balls and 5blue balls. What is the probability of randomly picking a red

ball?

A. 1/5 C. 3/5

B. 5/8 D. 3/8

Essay Questions (2 marks):

An industrial quality control engineer is inspecting a batch of 10 identical machine parts produced in a

manufacturing ine. The probability that any single part is defective is p= 0.05. Assuming each part's condition

is independent of theothers. What is the probability that no parts are defective(i.e., X =0)?

O.OS

p(«=)= ()5)(o45)

0.54a�



Part 8: CLO 8 0006eseo/4 MARKS
Q1: Suppose that a chips box has 25% of the bags are winner bags,the child's mom lets him select three

bags of the box. The child want to know the probability of(x follow Binomial distribution):
(2 marks)

Gettingnowinner bags

Probability of getting at least two winner bags.

(showall steps)

=o25 3 P22)= ph=2)+px -3)

etting no winaer 3
plx22) = 0.1563

PLx- ()(0.25)(0�)
o.4219

Q2:Using the standard normal table above ,find the area under the curve that lies: (2marks)

1) To the right of Z=1.84

2) P(-1.2< Z< 2.1)

Table A.3 (aoninu)Arens under tlhe Normnl Curve
.00 .01 .02 .03 .04 .06 .07 08 .00

0.0 0.5000 0.5040 0.5080 0.5120 0.51G0 0.5199 0.5239 0.527D 0.5319 04369
0.1 0.3398 O.5438 0.6478 0.5517 0.5557 0.559G 0.5636 0.667 05714 05753

0.2 0.5703 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.GOGM 0.6103 0.614I

0.3 0.6179 0.6217 0.626G 0.6293 0.6331 0.636G8 0.64006 0.6443 0.6480 0.6617

0.4 0.656A 0.6591 0,G628 0.GG64 0.670D0 0.67336 0.6772 0.6808 0.6844 0.6870

0.5 0.6915 0.695O 0.698G 0.7019 0.7034 0.7088 0.7123 0.7157 0.719O 0.722A

0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.745A 0.7486 0.7517 0.7549

0.7 0.758O 0.761 0.7642 0.7673 0.770M 0.7734 0.7764 0.7794 0.7823 0.7832

0.8 0.788 1 0.791o 0,7939 0.7967 0.79r, 0.8023 0.805 i 0.8078 0.810G 0.81�

0.9 0.8139 0.8186 0.8212 0.823 0.8264 0.8289 0.8313 0.8340 o836G 0.8189

1.0 0.8413 0.8438 0.846 1 0.8485 0.8308 0.833I 0.8354 0.8577 0.8599 0.8621

1.1 08643 0.8665 0.8G8G 0.870AR 0.8729 0.87M9 0.877O 0.879O

0.8962 0.898O 08997 0.9015

0.8810 0.883O

1.2 0.8849 0.8869 0.8889 0.8907 0.8025 0.8944

1.3 0.9032 0.9049 0.9006 0.9082 0.009 0.9115 0.9131l 0.9147 0.9162 0.917T

14 0.9192 0.9207 0.9222 0.923G 0.9251 0.92G5 0.9279 0.9202 0.930G 0.9319

13 0.0332 0.9345 0.9357 0.9370 0.9382 0.9394 0.940G 0.9418 0.9420 0.9141

L6 0.9452 0.0463 0.047A 0.9484 0.9405 0.9505 0.9315 0.9523 0.973G 0.9545

1.7 0.935 0.966M 0.9573 0.9582 0.9391 0.9616 0.962s o.0633

18 0.9641 0.9649 0.965G 0.9664 0.9671 0.9678 0.9G8G 0.9693 0.9G9 0.9706

10 0.9713 0.0719 0.9726 0.9732 0.9738 0.9744 0.9750 0.97546 0.9761 0.9767

2.0 0.0772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817

2.1 0.9821 0.982G 0.9830 0.9834 0.9838 0.9842 0.9846 0.985O 0.

2.2 0.986 1 0.9864 0.9868 0.9871 0.9875 0.9878 0.988 1 0.989A 0.9887 0.989o

2.3 0.9893 0.9896 0.9898 0.9001 0.9904 0.9906 0.9909 0.991 I 0.9913 0.99 16

24 0.9918 0.9920 0.9022 0.9925 0.9927 0.9929 0.993 i 0.9932 0.9934 0.9936

26 0.9938 0.094O 0.994I 0.9943 0.9945 0.9946 0.9948 0.99.19 0.9931 0.9952

2.6 0.9953 0.9953 0.9036 0.9957 0.9939 0.996) 0.996 1 0.9962 0.996 0.9964

2.7 0.9965 0.990G 0.9007 0.90G8 0.9060 0.997O 0.997A 0.9972 0.9973 0.9974

28 0.9974 0.097S 0.9970 0.9977 0.9977 0.9978 0.9979 0.9979 0.998O 0.9981

2.9 0.9981 0.9082 0.9982 0.9083 0.9984 0.908.1 0.998G 0.99S 0.90%G 0.99S

30 0.9987 0.0087 0.0087 0.0088 0.9988 0.9989 0.9980 0.9089 0.9000

3.1 0.0000 0.0091 0.0001 0.0001 0.9992 0.0002 0.9992 0,9992 0.9993 0.��
0.0003 O.0003 0.0004 0.9004 0.0904 0.0094 0.9094 0.9095 0.900G 0.999o

0.0003 0.0000 0.000D 0.000G 0.900G 0.990 0.990G 0.990 0.9006 0.9997

34 0,0007 0.0007 0.0007 0.9007 0.9007 0.9907 0.0097 0.9007 0.9997 0.999R

P(�<184) -0 96�1

P����) 0.032q l9�

12 p(22.)= f(22:)
(1-P(�<1-�

086�o



Part 9: CLO9 ges.2 MARKS

The piece is manufacturedin a factory and directed to test its validity by three workers. If the probability of

dealing by the first worker is 0.3, second worker is 0.4 and third worker is 0.3

Ifit valid and chosen by first worker is 0.84.

• If it valid and by second worker is 0.88.

• If it valid andchosen by first worker is 0.85.

1) What is the probability of that a selected random product is valid?

(Youshould show2) Probability the product was inspected by the first worker, given it is valid?

details answer)

0.3)(0.2�)+o4){o82)+ (o.3)(o.95)

pl)eluwi)

0.Sx0.9� 0.298

PART 10: CLO10: 2080893 MARKS

A bus arrives every 10minutes at a bus stop. It is assumed that the waiting time for a particular individual is

a random variable with a continuous uniform distribution. (2 marks)

(a)What is the probability density function ofX?

(b)What is the probability that the individual waits more than 6 minutes (at least 6 minutes)?
(show all steps)

a X~ unitsm (� Lo)

�

otherwse

0.�

the margn eor
Q1:A Maxímuim error estimation is .....

EquationE-n
and caleulatedby the

(1marks)


