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) _TexteooK EXERCISE (SOLVED) |
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, v MUI-TIPL E CHUICE QUESTIONS

L Ahypothesisis:

(a) A final result (b) A test value (c) & propased explanation. (d} A& dataset
2. The null hypothesis represents; -

(aj'An alternative jdea (b} No effect or no difference (¢} A final conclusion  (d) A prediction model
3. The symbol used for the null hypothesis is; :

{a) Hy : {b) Hy {c) Ho {d) He

I a. A p-value Is used for: ;
{a) Measuring accuracy (b Testing a hypothesis (e} Measuring variance {d} Data storage
5. If (p-value < a), the decision is to:

{a) Accept Ha (b)Y Reject Ho (¢} Ignore data (d) Recalculate the mean
6. The critical region is the:

(a) Safe area {b) Rejection area (<) Data range [d) Sample space
7. An example of a test statisticis: _‘ | IUC

{a) Mean {b) t-value (&) M':rder‘_ #ﬂ -13 i 1.;.‘u
8. Data visualisation is used to: ' @R

{a} Store data {b) Present res \l'j@ |:|:|'p Calculate the mean
g, A chart useful for comparison is: \{\

(a} Pie chart [hj tr] Table {d) Text
10.  Blas in data means: N

{a) Correct data (b Balanr.ed data (4] '-Jnhlr representation {d) Random data
Answers;

Al CEN:-EN EN:EN:DN:EN-

b What is a hypothesis?

Ans: A hypothesis is an assumption or statement in research that ismade before testing begins. The statement can be
tested using data. It predicts an expected result. A-good hypothesis should be clear and measurable, Data is
collected to check whether the hypothesis is correct or not, A correct hypothesis helps to:guidethe analysis and
helps to focus the study. _\\\r > “ﬁ] AL

2. What is a research question? j \sz l\l@

Ans: A research question is the main question that a r i‘l:’helps o identify the preblem and
guides the research study. Research qu & want to study. Research questions help to decide
the purpose of the study. A h',rpq ﬁﬂ“&mm the research question.

3. Define null hypothesis { "*
Ans:  The Null Hypothesis [Ho) states ‘I:hat there is no-effect or no difference. It s the default assumption in hypothesis

testing. The collected data is tested against this hypothesis. If the evidence is strong, the Null Hypothesis is
rejected. It pravides a base for comparison.






ADDITIONAL SHOR T QUESTIO!

nothesis Testing : Z\\l"
3 Mﬁthhwnﬂuui;tsﬂngandwh'} ﬁ" t“\ o
Ans:  Hypothesis testing isa murhn bcﬁiﬂns by using data. It checks whether an assumption is true or
false. Data Is collected ’ﬁarafulhr before making a decision. This method reduces guesswork because
declsions are based oh. en:e

2 What Is the ralau:mshlﬁ between a research question and a hypothesis?

Ans: A research question is the main question that a researcher wants to answer. & hypothesis is created from the
research guestion. Research gquestions Buide data collection, while hypotheses give possible answers. Good
research begins with clear research questions.

Null Hypothesis (Hz) Alternative Hypothesis [H,)

The Null Hypathesis (Hg) states that there is no efféct or | The Alterhative Hypathesis (Hi) states that there is an affert |
no difference. or & difference. L |
It is the initial assumption in hypothesis testing. It is the oppaosite of the Null Hy, |
It is accepred if there is not enough evidence to raject it | It ks accepted whatithe M)l is refjected. '
i writienasHe. o De iR L L |
4 Explain the importance of the Null Hypothesis{} "IH path Ing.f"
Ans:  The Null Hypothesis is the :lEfault i{ Ltiypothesis testing. The collected data is tested against this

hypothesis. If strong evide e ull Hypothesisis rejected. It provides a base for comiparison and helps

reduce bias. ‘JTW

5. How can a correct hvpathesis be formulated?

Ans: A correct hypothesis should be clear, specific, and testable. it should match the research question and be tested
using data. The variables should be clearly defined. A well-written hypothesis improves the quality of data analysis,

B. Differentiate between a Research Question and a Hypothesis.

Research Question
A research question is the main question that a ressarcher
wants to answer. =

It helps identify the problem and guides the research study.

Hypothesis
& hypothesis is'a possible explanation or prediction that
anbe tested,

Ivgives a possible answer to the research guestion and
fuides the analysis.

7. What is the significance level and why is it important in hypothesis tes'l:i r"j }Tﬁﬁ

Ans:  The significance level is the accepted risk of making an & j;if: m q%@s represented by alpha (a),

and a common value is 0.05. It is mlected hqfur ps control false results and improves
the reliability of decisions. T \\} ku

8.  Whyisthe p-value important in g

Ans:  The p-value shows the st y fice agamst the Null Hypothesis (Hg). It is compared with the significance
level to make a dE:ismE p-value fs less than 0.05, the Null Hypothesis is rejected. If it Is greater than or equal
to 0.05, the Null Hypothesis is not rejected.

9, Why must the critical region be selected before looking at the test results?

Ans:  The critical region should be selected before testing to keep the process falr. It prevents changing the decision
after seeing the results. This reduces bias in research. it also improves the relia billty of the conclusion.



. ﬂ Ci c® O
10. Discuss the steps involved in performing hypothes
Ans:  Hypothesis testing starts by stating the Null ﬁyﬁz\w \I Hypothesis. Then the significance level
is selected and data |5 collected. k jrah w-aTue are calculated from the data. Finally, the p-value is

compared with the significa ﬁ”ﬁ. ) iriake 2 decision.
URE
11.  What is the F-Test and where is it used?
Ans:  The F-Test compares the varlances of different groups. It is commonly used in Analysis of Variance (ANGVA). It
helps determine whether the variation between groups is significant. It is an-advanced hypothesis testing method.
12, What is the Chi-Square Test and why |s It used?
Ans:  The Chi-Sguare Test checks the relationship between categorical data. It is used to find whether two categories

are related. This test fu]taws fixed statistical rules and is useful for data analysis. It is also an advanced hypothesis
testing method,

Differentiate between the F-Test and the Chi-Square Test.

Chi-Square Test

The F-Test compares the variances of different | The Chi-Square Test checks the relati ip betwesan
Broups. categorical data, _ Ay A

It is commonly used in Analysis of Variance It u;gﬂ q&bﬁﬁf(ﬂt&%ﬁgur:es are related.
[ANOVA). Do) ﬁ

14,  Why is collecting accurate data i H m‘ﬂw\ﬂﬁm‘r
Ans:  Accurate data produces re re r-quality data can lead to wrong conclusions. Good data improves

decision-making. | : Fonfidence in the findings.

15, What happens if the test statistic falls outside the critical region?

Ans:  The Null Hypothesis is not rejected. The evidence is not strong enough to support the Alternative Hypothesis. The
observed result may have occurred by chance. The researcher keeps the original assumption.

16, Why can't a researcher make a decision without calculating a test statistic? ;

Ans:  The test statistic summarizes the sample data. it |s needed to compare the observed results with the expected
results. Without it, the researcher cannot make an objective decision. it is an important part of hypothesis testing,

17.  What s data visualization? -
Ans:  Data visualization is the graphical presentation of data using charts, graphs, maps, or diagrams. It makes data

. easier to understand, analyze, and interpret. It converts raw data into meaningful visual forms. This helps people
- understand information quickly.

18. Explain the purpose of a bar chart and 3 line graph. =\ (T {]j(ﬁ U

Ans: A bar chart Is used to compare different l:ategcrnes Qrgr cas between values clearly. A
line graph shows trends and changes: mrer fimd, rﬂ% B huw data changes from one point to
another,

19, How do data visuals help m&m ?
Ans:  Dats visuals help rmm whether the data support or l"EjEEt the hypothesis. A comparison graph can

show differences een groups. A line graph can show expected trends, while a scatter plnt can show
refationships between variables. Visual evidence makes conclusions easier to understand.

Ethical Issues in Data Science

20.  List bias in data collection?
Ans:  Survey bias, sampling bias, gender bias, geographical bias and confirmation bias



21.  Describe any two types of bias in data collection. /«}@

I
Ans:  Survey Bias: A survey about student performance is ?Iswdu %ﬂ g schools.
Sampling Bias: A health study }ricludas anly v'nu ot represent older people.
22, Why is responsible curmmunlr.:ﬂun 51 fiind
Ans:  Responsible communication

manipulated, Theilmgt
and improves trust in taa anal'l,rsm

23, Why should conclusions always be flinked to the original hypothesis?
Ans:  The conclusion should answer the original hypothesis. It shows whether the evidence supports or rejects the
hypothesis. This completes the research process. |t also makes the study logical.

CONCEPTUAL SHORT QUESTIONS

1. If you reject the Null Hypathesis at a 5% significance level (@ = 0.05), what |s the percentage chance that you
might be making a mistake and rejecting a true hypothesis?

Ans: At a significance level of 0,05, there js a 5% chance of making a mistake by rejecting a true Null Hypothesis. This
type of mistake is called a Type | error.

2 Draft a clear Null Hypothesis (Hg) and Alternative Hypothesis (H,) for an E:’:ﬂ\ W whether rolling a
* LSRR

standard 6-sided die is fair or biased.
equal s ’d@u
/z_ﬁl f appearing.

Ans:  Ho: The E-sided die is fair, and each number has
delete outliers from your dataset jus‘l: to make your

Hy: The G-sided die is biased, and the r\::ghgg.d
hypothesis look correct? e
Ans:  Deleting outliers CLIATA =} hy'pmhesm Is unethical because it changes the original data. This can produce

. Why is it considered an ethical
false or misleading conclusions. Researchers should report data honestly and remove outllers unh.r with a valid
scientific reason. Honest reporting improves the credibility of research.

4. A researcher says, "Students who sleep 8 hours score higher in exams." Write a suitable Null Hypothesis (Ho)
and Alternative Hypothesis (Hy).

Ans:  Hg: Sleaping &  hours does not Imprave students' EXam SCOrEs,
Hi: Sleeping 8 hours improves students' exam scores.
These hypotheses can be tested by collecting students' sleep and exam data. The results will help decide whether
Ha should be rejected.

5. A student writes, "Social media is bad." Why is this not a good hypothesis?
Ans: This statement is too vague and cannot be measured easily. A good hypothesis should be clear, specific, and
testable. It should include measurable variables. A clear hypothesis gives more reliable résearch results.

P fesurts honestlnf and clearly. Results should not be exaggerated ar
data and analysis should be explained clearly, This prevents misunderstanding

6. A researcher wants to study whether online learning improves exam rﬁult;. Write a research guestion.

Ans: A suitable research question is: "Does onling learning improve is:question clearly
identifies the problem to be studied. It helps. ther;;es m ? data and develop a r&mhh
hypothesis, . "\ 'n, | U i \_F_,J

7. Arﬁur:hufthuomu=ﬂﬂiin 3 ‘l} etaststﬂ:taurhssstﬂct?‘ﬁhﬂ

Ans: The test becomes stricter chance of error is accepted. Stronger evidence is needed to reject

' the Null Hypothesis. ‘@1}% e chance of making a wrong decision. It increases the reliability of the results,

B. A hypothesis test gives a p-value of 0.02 and a = 0.05. What decision should be made?
Ans:  Since the p-value [l'!l_._{'.l?.:l is less than the significance level (0.05), the Null Hypothesis is rejectéd. There is enough
evidence to support the Alternative Hypothesis, The observed difference Is considered statistically significant.









