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Preface

The Chemistry textbook for grade 10 is fully aligned with the national curriculum of Pakistan(2022-23) guidelines

provided by NCC. Designed to foster effective concept development and reinforcement, the textbook offers a variety of

challenges and activities at key points to encourage students to apply critical and creative thinking skills. Real-life
examples, infographics, and interactive elements such as QR codes,question bank,worksheet,simulations based integ

videos, and are incorporated to enrich the learning experience and bring
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1. Calculate the concentration of a solution containing 15 g of

Worked Example 4

To introduce the concept of titration to, we can use the familiar
example of a glucometer, a device used to measure blood sugar
levels. When you use a glucometer, you start by collecting a small
blood sample. This is similar to how, in titration, you begin by taking
a sample of the solution you want to analyze. In the glucometer, you

place the blood sample on a test strip, which contains a reagent that
reacts with the blood to measure sugar levels. Similarly, in titration,

NaOH dissolved in 0.3dm?’ solution.
Given Data:

Molar mass of NaOH= 40 gmol’!

Given Mass of NaOH= 15g

Volume of solution = 0.3 dm?

Solution:

Calculate the moles of given compound:

Moles (of NaOH) = mass given
molar mass

i

B——— Extensive Exercise <

After completing the chapter students practice SLO based exercises to prepare for examination. Each SLO
includes three types of questions: Multiple choice question (MCQs), Short response question (SRQs),

Extended response question (ERQs) and Detailed exercise solution available in QR code.
C-10-B-10: Use the molar gas volume, 24 dm* at room temperature and pressure, in calculations involving
gases. (Cognitive Level: Applying)

1. How much volume does 1 mole of gas occupy at room temperature and pressure?

a) 22 dne b) 24 dm* ©)25 dm? )20 dm*
2. 2. If2 moles of a gas are at room temperature and pressure, what volume will they occupy?
a) 24 dn b) 48 dm* ©) 12 dm? d) 50 dm?*

3. 3. Atroom temperature and pressure, the volume occupied by 0.5 moles of a gas would be:
a) 12 dn? b) 24 dm? )48 dm? d) 6 dm*

SLO base exercise.

Each chapter is followed by SLO-based
exercises, designed to familiarize learners
with the types of questions they may
encounter in their exams. These exercises
also help reinforce and strengthen your
learning.
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CHAPTER Nature of Science
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"Le ! bark on an exciting journey through

Student Learning Outcomes (SLOs)
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s your roadmap to mastering essential
knowledge and honing core skills. To make

III Knowledge

Community of Inquiry in Science
Student Learning Outcomes

SLO:C-10-A-01: Justify, with examples, that to cienice is to ,yo‘“ lfearmng , experience  seamless  and
involved in a community of inquiry interactive, you’ll find QR codes embedded

within the main text. These codes provide
instant access to test skills, skill sheets, and

IH Knowledge worksheets, all thoughtfully designed to help

L ] B 0 EL)
Understanding Scientific Paradigms g ORI ‘what yor v e St bein el
Student Learning Outcomes Introduction

SLO:C-10-A-02: Explain, with examples, that a 'scientific paradigm'is Science is a dyne.lm.ic and collaborative
a theoretical model of hoviifiature worlksh process that grows within a group of people
7 X working together to explore, question, and

understand the natural world. This chapter

IE Knowledge looks at the key ideas that shape scientific
V' a

k, including th le of i
Understanding Levels of %nﬁdence and Uncertainty in Scientific worlcgihcludingihe role Ofparadigms as

models that help explain how nature works. It

Experinients Q explains how scientists talk about levels of
Student Learnming Outcomes confidence and uncertainty when sharing
SLO:C-10-A-03:" Explain, with examples, how scientists speak of experimental results, showing why clear
"levels of confidence" (or uncertainty) when discussing experimental communication is important in science. The
outcomes. chapter also explains the difference between
repeatability and  reproducibility  in

m Knowledge ;hemlstljy, showing why they are 1mp0rtant
° or reliable and accurate experiments.

Understanding Repeatability and Reproducibility in Chemistry Through examples and discussions, students
Student Learning Outcomes will learn about the connected and careful

SLO:C-10-A-04: Explain the difference between repeatability and process of scientific inquiry.
reproducibility in chemistry.

[t




IR Knowledge o

Community of Inquiry in Science

Science thrives on collaboration. It’s not just about individual
discoveries but about a community working together, sharing ideas,
and building on each other’s work. Let’s explore this with some
principles, methodologies, and relatable examples.

Common Principles and Methodologies

The principle of conservation of mass and energy states that mass
and energy cannot be created or destroyed. They can only change
form. This is shown in the image, where methane (CHa4) reacts with
oxygen (0O2) to form carbon dioxide (CO:) and water (H20). The
total mass of the reactants, methane and oxygen, is equal to the total
mass of the products, carbon dioxide and water (see Fig 1.1). This
shows that mass remains constant in a chemical reaction. This
principle applies to both chemistry and physics, showing the
connection between these fields

Shared Methodologies

Scientific fields like physics, chemistry, and biology share a
common approach known as the scientific method, whichiinvolves
observing, hypothesizing, experimenting, and drawing conclusions
as shown in Fig 1.2. This method ensures investigations' are
systematic and unbiased. In everyday life, yousdmnight unknowingly
apply this method. For example, if your eake turns out dry, you
might hypothesize that the oven temperature ist00 high. To test this,
you bake another cake at a lower temperature. If the second cake is
moist, you conclude that the oveft temperature affects the cake’s
moisture. This simple process reflects the principles of scientific
investigation.

The Role of Objectivitytand“Skepti€ism

Scientific investigation, whichdollows the scientific method, relies
on objectivity amd “skepticismi Scientists need to be objective,
basing their conclusionson facts and evidence. They also need to be
skeptical, questioning results and checking them carefully to avoid
mistakes. Fomexample, when researchers develop new medicines,
they apply “@bjectivity by relying on factual data and evidence
during'their experiments and analyses. They also apply skepticism
by ‘questioning their results, conducting repeated trials, and
verifying findings through independent studies worldwide to ensure
thetmedicines are safe and effective. This careful process ensures
that the findings are accurate before the medicines are given to the
public. Objectivity and skepticism are important for making sure
science provides reliable results, and this approach fosters scientific
collaboration and inquiry.

[

Conservation of Mass$

gng:

CH, 20, CH, 2H,0

methane + oxygen carben dioxide water

(CH) Oy (€O, (H,0)

16g\ /2x32g 44g\ /Zx 18g
80g 80g

Figure 1.1 The total mass of reactants
equals the total mass of products.

(Make observatiorD
(¢}
|

(Form a hypothesia(i
1

g)esign experiment\; <

o)

Draw conclusion

Does conclusion sur

Yes |

No €—M8M—

JudwiLIddxd pue sisayrodAy AJIpoA

Make Law

Theory
(Explains law)

Figure 1.2 The scientific method develops
a conclusion about nature using
observations, hypotheses, and
experiments.



Maurice Wilkins

Figure 1.3 The _dmage reflects the
combined efforts< of »medical | experts,
researchers, and, healthcare, workers who
worked together ‘across borders to combat
the virus,develop vaceines, and implement
effective treatments.

Scientific Collaboration and Inquiry

Objectivity and skepticism not only ensure reliable scientific results
but also foster collaboration and inquiry within the scientific
community. By sharing data, questioning findings, and building on
each other’s work, scientists can achieve breakthroughs that benéfit
humanity. Two key examples highlight the power of¢ such
collaboration in advancing science and solving global challenges:

Example 1: Discovery of the DNA Double Helix

The discovery of the DNA double helix is a prime examplé of
collaboration and inquiry in the scientifie, comimunity. James
Watson and Francis Crick, along with_Rosalind Franklin and
Maurice Wilkins, worked together to unncover the structure of DNA.
Their collaboration, combined with rigerdus experimentation and
logical reasoning, exemplifies the s¢ientific method, which relies on
observations, hypotheses, and experiments to draw conclusions.
This groundbreaking discovery has had ‘profound implications for
biology, medicine, amd“geneties, showcasing the importance of
objectivity and skepticism ifilensuring reliable scientific outcomes.

Example 2: Development.of COVID-19 Vaccines

The rapidydevelopment of COVID-19 vaccines is another
remarkable demonstration of global scientific collaboration.
Seientists/ from various countries and disciplines shared data and
reseatch findings to accelerate the creation of effective vaccines
(See Figyl1.3). Virologists, immunologists, chemists, and medical
researchers worked together, applying the principles of the
scientific method to develop, test, and distribute vaccines in record
time. This unprecedented collaboration, supported by objectivity
and skepticism, has saved countless lives and highlighted the power
of a scientific community united by a common goal.

The Role of Peer Review in Science

Peer review is a critical process in the scientific community that
ensures the quality and credibility of research before it is published.
When a scientist completes a study and wants to publish the results,
they submit their work to a scientific journal. The journal then sends
the study to experts in the same field—these experts are called
"peers." The peers review the study to check for accuracy, validity,
originality, and clarity. They may suggest changes and
improvements or even recommend rejection if the study does not
meet high standards. This rigorous process ensures that only
well-conducted, reliable research makes it into scientific literature.

(9%}



The peer review process

Scientists study something Scientists write about Journal editor receives
their results. an article and sends it
out for peer review

o

Editor may send reviewer comments to the
scientists who may then revise and resubmit the
article for further review. If an article does not
maintain sufficiently high scientific standards, it
may be rejected at this point

D

Test Yourself

i.  What are some historical examples of major scientific
discoveries that resulted from collaborative efferts among
scientists?

ii. How does the peer review procéss, confribute to the
reliability and credibility of scientific reséarch?

iii. In what ways do scientifiemeonferences jand seminars
facilitate the advancement®f scientific knowledge?

iv. Why is an interdisciplinaryhapproach often necessary for

addressing complex@eientific questions, such as

]

| Knowledge

Understanding Scientific Paradigms

A seientific paradigm is a widely accepted theoretical model that
helps scientists understand and explain how nature works. These
paradigms serve as frameworks guiding research, experiments, and
the_interpretation of data. Let’s explore this concept with some
historical and modern examples, along with relatable daily life
observations.

Historical Examples of Scientific Paradigms

One early paradigm in chemistry was the phlogiston theory. In the
18th century, scientists believed that materials burned because they

[

= VI

Réer reviéwers), read
the article and provide
feedback to the editor

—~— —

If an article
finally  meets
editorial and
peer standards it
is published in a
journal.

Skill:1.1 — g

Objective

Evaluate empirical evidence, analyze
scientific principles like conservation of
mass and energy, and illustrate shared
methodologies and values in scientific
communities. __l

Phlogiston in air

+
Ashes
> &
Phlogiston Rich No Phlogiston

Figure 1.4 Combustion was once thought to
release phlogiston.
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Figure 1.5 The evolution of the atomic model,
from early concepts to modern quantum theory.

Lift

Thrust =P Drag
Motion of the plane Weight
(Gravity)

Figure 1.6 Lift is thé upward force created by the
wings to counteract grayity and keep the airplane in the
air.

Figure 1.7 Picture showing Robert Koch, a
pioneer of microbiology, identifying bacteria
behind three deadly diseases through experiments
in the 1800s.

contained a substance called phlogiston, which was released during
combustion (see Fig 1.4) . This theory guided many experiments
and explanations of burning until it was replaced by the modern
understanding of oxidation and combustion, thanks to the work of
scientists like Antoine Lavoisier. Lavoisier demonstrated (hat
burning involves a chemical reaction with oxygen, not the reléase of:
phlogiston.

Another example is the models of the atom. Early médels, such as
J.J. Thomson’s plum-pudding model, proposed, thathatoms were
composed of electrons scattered within a positively‘¢harged "soup."
Later, Ernest Rutherford’s nuclear model,suggestedithat atoms
have a small, dense nucleus surrounded by eleetrons (see Fig 1.5).
These paradigms were crucial for advancing ourianderstanding of
atomic structure and led to the developmeént of the current quantum
mechanical model of the atom, whexe electrons'exist in probabilistic
orbitals around the nuclei.

The periodic table of elements is another significant paradigm in
chemistry. Dmitri Mendeleev’s,arrafigement of elements based on
their atomic masSes and®properties revealed the periodicity of
elements, leadihg to the modern periodic table organized by atomic
numbers. This paradigmyh€lps scientists predict the properties and
behaviorsiof elements and compounds, such as why sodium reacts
vigoréusly with water while neon does not.

Daily Life Examples and Observations

Scientific paradigms help us understand the world like the paradigm
of gravity. Before Newton’s theory people saw objects fall but did
not know why. Newton explained that all objects with mass pull on
each other which explains why things fall and how planets orbit.
This idea is used in building bridges where gravity is considered for
stability and in flying planes where lift is calculated to overcome
gravity (see Fig 1.6). It also explains how the Moon orbits Earth and
how planets move around the Sun making it key to understanding
the universe.

Another everyday example is the germ theory of disease. Before
this paradigm, illnesses were often attributed to "bad air" or
imbalances in bodily fluids. The germ theory, developed by
scientists like Louis Pasteur and Robert Koch, showed that
microorganisms cause many diseases (see Fig 1.7). This paradigm
shift led to the development of vaccines, antibiotics, and hygiene
practices that save millions of lives each year. For instance, washing
hands before eating helps prevent the spread of germs.

Modern Scientific Paradigms

In modern science, paradigms play a crucial role in guiding research
and driving innovation. For example,

|



Example 1: The theory of evolution by natural selection, proposed
by Charles Darwin, provides a framework for understanding the
diversity of life on Earth. This paradigm supports advancements in
fields like genetics, ecology, and behavior, which are applied to
medicine, agriculture, and conservation. It helps scientists study
how bacteria evolve resistance to antibiotics, leading to the
development of new treatments (see Fig 1.8).

Example 2: Similarly, the Big Bang theory, which explains the
origin and expansion of the universe, is essential in astrophysics and
cosmology. It helps scientists understand how galaxies form and
evolve over billions of years and supports the study of dark matter
and energy (see Fig 1.9). These paradigms are not only foundational
but also continue to drive discoveries, innovations, and solutions to
challenges in current modern science, from combating diseases to
exploring the universe.

? Test Yourself

i.  What was the phlogiston theory, and how did it guide the

understanding of combustion in the 18th century? Why was
this paradigm eventually replaced?

ii. Describe the 'plum-pudding' model and Rutherford's,model
of the atom. How did the shift from one paradigm to,the
other improve our understanding of atomic structure?

iii. Explain how the periodic table servesmas a scientific
paradigm in chemistry. How does thisdnodel help scientists
understand the properties and behaviours of €lements?

iv. How do scientific paradigms, such as th@se in chemistry,
guide research and developmient? Provide an example of
how a paradigm shift ean leadsto, new discoveries or
advancements in the field.

I Knowledge o

UnderstandingLeyels of Confidence and
Uncertainty,in Scientific Experiments

In scientifie.research, results are not always clear-cut or absolute.
Instead, scientists express their findings in terms of "levels of
cofifidence" or)''uncertainty," which helps to convey how certain
they are aboutthe results based on the evidence and methods used.
Level§of Confidence

Levels' of confidence represent how sure scientists are about the
outcome of their experiments. This confidence is typically
exXpressed as a percentage. For example, if scientists say they are
95% confident in their results, it means that if they conducted the
experiment 100 times, they would expect to get the same results 95
times. This percentage helps to quantify how likely it is that the
results are accurate and repeatable.

1N

Figure 1.8 The paper disks demonsfrate how
bacteria evolve resistance, with growth prevented
on the left but resistance evident on the xight.

Figure 1.9 The Big Bang paradigm explains the
origin and evolution of galaxies like the Milky
‘Way.

Skill:1.2 —u

Objective:
Students should be able to
describe historical and

contemporary  paradigms  in
chemistry, critique their impact on
research and development, and
formulate explanations of how

these paradigms guide
understanding of  chemical
properties and interactions. __l



Now 6pM 7PM  8PM  8:33PM O Understanding Uncertainty
& & & & Uncertainty in science does not mean that the results are wrong or
91° 88> 84° 81° Sunset unreliable. Instead, it refers to the idea that there is a range of
Wednesday & co% 0 61 possible values within which the true result likely falls. This rangg
Thursday & is known as the margin of error. Scientists use uncertain

[
Friday & 55 describe how precise their measurements are and to account fe Q
Saturday i .

Sunday

experiment has a margin of error of £2%, it means t

Monday
could be 2% higher or lower than the reported re

Tuesday

Wednesday 'S Real-World Examples of Confidence and Uncertain
Thursday & 1. Weather Forecasting: When meteorolo
Figure 1.9 (b) Picture depicting a they use levels of confidence to expre

weather forecast with varying probabili- forecast will be accurate. For exampl ort says there
ties of rain, illustrating meteorologists' use . o ..
. . is a 70% chance of rain, it means the
of confidence levels to predict weather . .
will rain based on the data and

patterns accurately
30% represents uncertainty, which 1sidue to factors like sudden

itations of the prediction

trials, researchers often report
¢ effectiveness of a new drug. For
symptoms in 90% of patients with a 95%

eed of light often report their findings with a very high level of
fidence, sometimes as high as 99.999%. This high level of
nfidence comes from the precision of their measuring instruments
and the consistency of results in repeated experiments. The tiny
remaining uncertainty accounts for the smallest possible variations
that might affect the measurements.

4. Stoichiometric Calculations in Chemistry: When chemists
calculate the amount of product expected from a chemical reaction,
they often include a confidence level in their results. For example, if
a chemist predicts that 20.0 grams of a product should form with a
95% confidence interval of +0.5 grams, it means they are 95%
confident that the actual amount will be between 19.5 and 20.5
grams. This range accounts for potential uncertainties in
measurement, the purity of the chemicals, and other experimental

conditions.
Applying Confidence and Uncertainty in Everyday Life

The concepts of confidence and uncertainty are not limited to
science; they are also part of everyday decision-making. Here are
some examples:

Figure 1.9 (¢ ) Picture depicting a
medical researcher analyzing data,
appearing worried about unknown fac
contributing to uncertainty in tifi
outcomes and predictio

n stoichiometric calculations

7



* Cooking: When you cook a dish using a recipe you’ve followed
many times before, you might be 90% confident that it will turn out
well based on your past experiences. The remaining 10%
uncertainty could come from differences in ingredients, variations
in oven temperature, or other factors. If you consistently achieve
good results, your confidence in the recipe increases over time.

* Investment Decisions: When you decide to invest in a stock, you
might be 80% confident that it will perform well based on your
research and past market trends. The 20% uncertainty represents the
unpredictable nature of the stock market and external factors that
could influence the stock’s performance. Understanding this
uncertainty helps you make more informed decisions.

P

Test Yourself

i.  What does it mean when a weather forecast says there is a
70% chance of rain, and why is there still some uncertainty?

ii. If a new medicine works for 90% of patients with a 95%
confidence level, what does this tell us about the drug's
effectiveness and uncertainty?

iii. Why do scientists report measurements like the speedyof
light with very high confidence, and what does theysmall
amount of uncertainty mean?

iv. In chemistry, why do chemists say they are 95%, confident

that a reaction will produce a certaind@mount of preduct,

and what does the confidence interval tell us? _'

I Knowledge

Understanding Repeatability,and
Reproducibility in Chémistry

In scientific experimients, espécially in chemistry, it's essential to
ensure that results are,reliable and accurate. Two critical concepts
that help achi@ve this are repeatability and reproducibility. While
they might sound similar, they have distinct meanings and purposes.
Let’s exploreétthese concepts with clear definitions and relatable
examples.

Repeatability

Repeatability refers to the ability to obtain consistent results when
an experiment is conducted multiple times under the same
conditions. This means using the same equipment, procedure, and
laboratory environment. If you can repeat the experiment and get
the same results each time, the experiment is considered repeatable.
For example, imagine you are measuring the boiling point of water.
You perform the experiment in the same lab, with the same

(]

Skill: 18 ——m
Objective:

Students'should be able to define
"levels” of confidence," evaluate
how scientists express and
interpret uncertainty, and assess
the implications of different
confidence levels on the validity
of scientific findings. __l



D I
[ )

W b
S O

Temperature (°C)

33
(=}

b vial 1
=== Trial 2
F— Trial 3

thermometer, and under the same atmospheric pressure
each time. If you consistently find that water boils at
100°C, your experiment is repeatable (see Fig 1.10 a).
This consistency shows that the method and conditions
are reliable, and the results are trustworthy.

- Reproducibility
I Reproducibility refers to the ability to obtaindonsistent
' 2 4 ' 8 10 results when an experiment is conducted under variéd but
Time (minutes) controlled conditions. These variations may’ include
Figure 1.10 (a) Picture depicting consistency in different individuals, locations, and instrumentss but

results when the same person repeats the boiling water

. e b > certain factors, such as experimental “conditions,
experiment under identical conditions.

standardized procedures, and_chemieal purity, are kept

T_'_. EZ?ZEE% L ogeSTTTTTTTTT constant to ensure A meaningful . comparisons.
{ —=—- Person /f::a"’ g eqe . . . . .
o Reproducibility is essentiale® for | scientists, as it
7 . . .
/{;Z/} demonstrates that findings are,relidble and universally
il . . - o e
V2 valid, allowing them to build,upon existing research and
p” .
P advance scientific knowledge.
% . . o . .
/,,//”' For instaneé, €ensider the boiling point experiment. If
& . . . . .
researchérs im “different countries, using various
o thermometetS and/ laboratory setups under differing
Time (minutes)
Figure 1.10 (b) Picture depicting good reproduc- conditions, comsistently find that water boils at around
ibility, where different individuals or setups conduct the 100°C this confirms the reproducibility of the
boiling water experiment with minimal variations in the . ’ . .
results, ensuring consistency. experiment(see Fig 1.10 b). Such consistency ensures the
_— findings are not dependent on specific equipment or
o _peson2 r/‘,.’;/'/_. - Nl locations, reinforcing their scientific validity. However, if
P ; “aexperimental  conditions, chemical purity, and
Lt i, .
Jr//‘f A W i | environmental factors that need to be constant are altered,
e e XL YN it can lead to bad reproducibility and unreliable results
VS A — Sy 5 (see Fig 1.10 c¢). To avoid this, researchers must rigorously
[ Y\ & Vv adhere to standardized procedures, use high-purity
2 4 8 10 chemicals, and carefully control environmental variables,
Time (minutes) ensuring that only the intended variations are introduced
Figure 1.10 (c) Picture.depicting bad reproducibili- durlng the experiment.
ty with major variations in boiling water temperature Real-World Examples
due to inconsistent methods, environmental factors, and . .
water impurities, emphasizing the need for standardized 1. Medical TeStlng: A blood test to measure glucose
conditions.

levels should yield the same result if repeated on the same
sample using the same equipment and method
(repeatability). The same blood glucose test should yield
similar results if performed by different labs using
different equipment and procedures (reproducibility).

2. Cooking Recipes: If you bake a cake using the same
recipe and oven settings, you should get the same
delicious cake each time (repeatability). If your friend
follows the same recipe in a different kitchen with
different tools and still bakes a similar cake, the recipe is
reproducible (reproducibility).
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3. Environmental Studies: Measuring the pH level of a lake should give consistent results if done multiple
times with the same pH meter and under the same conditions (repeatability). Similar pH measurements should
be obtained by different researchers using different pH meters and possibly different sampling methods
(reproducibility).

Importance in Chemistry

In chemistry, both repeatability and reproducibility are vital for ensuring the validity and reliability of
experimental results. Repeatability ensures that the experiment's methodology is sound and that zésults afe
consistent under the same conditions. Reproducibility confirms that the findings are universally applicable and
not limited to specific circumstances or setups.

When scientists report their findings, they must demonstrate both repeatability and reproducibility toestablish
the credibility of their work. This rigorous testing and validation process helps build a réliable body of
scientific knowledge that others can trust and build upon.

P

Test Yourself
i. What is repeatability in the context of scientific experiments, and

why is it important in chemistry? SKill: 1.4 -

Objective:
Stidents should be able to define
repeatability and reproducibility,
provide examples, and critically
analyze the importance of these

ii. How does reproducibility differ from repeatability, and why is it
crucial for validating scientific findings?

iii. Can you give an example of a situation where an experiment has
high repeatability but low reproducibility?

iv. Why is reproducibility important when different seientists or labs

are trying to confirm the results of a study? | concepts in validating scientific
experiments. ]
n — Extensive Exercise < L]
-]= -Encircle the most suitable answer
1. Which of the following best exemplifies %)’,Key Points —

the importance of skepticism in the scientific community?
a) Accepting all scientific results as fact
b) Questioning the results of an‘experiment until verified by multiple
sources
¢) Disregarding the peer review, process
d) Assuming.all published research is correct

2. The conservation of mass is fundamental to chemical reactions.
This principle demonstrates:

a) The need for creativity in science

b)iThe use of empirical evidence in developing scientific theories

¢) The flexibility of scientific laws

d) The role of personal beliefs in science
3. Which of the following is an example of a scientific paradigm
shift?

a) Introduction of the steam engine

b) Development of the periodic table

¢) Invention of the light bulb

d) Replacement of the phlogiston theory by the oxygen theory of
combustion
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e Science involves collaborative

efforts and shared inquiry within a
community.

A scientific paradigm is a
theoretical model that explains
natural phenomena and evolves
over time.

Levels of confidence indicate the
reliability of experimental
outcomes, acknowledging
uncertainty in results.
Repeatability refers to obtaining
consistent results under the same
conditions.

Reproducibility involves
achieving consistent results across
different setups or researchers



Short Response Questions
What s

"community of inquiry"

meant by the term
in the

context of scientific research?

How does the conservation of mass
guide the calculations and findings in
chemical reactions?

Describe the significance of controlled
experiments in scientific research.
Explain the difference between a
hypothesis and a scientific theory.
Give an example of how a scientific
paradigm shift has led to a major
discovery in chemistry.

How does the periodic table assist in
predicting the properties of elements?
Why is it important for scientific
results to be repeatable?

Explain what a 95% confidence level
means in the context of scientific
research.
Describe a situation where high
repeatability does not guarantee
reproducibility.

What role does skepticism play in
ensuring the accuracy of scientifie
findings?

How do interdisciplinary approaches
enhance the reliability ofyscientific
research?

Explain how peerdreview contributes
to the advantement of scientific
knowledge.

Exténded Questions

Explain how being part of a community of inquiry is essential in doing science.

Discuss the concept of a scientific paradigm as a theoretical model of nature.

Describe the significance of levels of confidence and uncertainty in experimental outcomes.
Differentiate between repeatability and reproducibility in chemistry

4. Why is the periodic table considered a scientific paradigm?
a) It predicts all chemical reactions
b) It organizes elements by increasing atomic number
¢) It provides a framework for understanding chemical behavior
d) It is used to classify elements by color.

5. When scientists report a result with 95% confidence, they'mean
that:

a) There is a 5% chance their result is wrong

b) Their experiment is perfectly repeatable

¢) Their results have no uncertainty

d) There is a 95% chance that another scientistiwill get'the same result
6. Repeatability in an experiment refers to:

a) Different labs getting the same results

b) The ability to perform the same experiment and get the same results

¢) Repeating an experiment with different methods

d) Changing variables to get different outcomes
7. Which historical
'plum-pudding'?

a) Rutherford model

¢) Dalton model

model of the atom was described as

b) Bohr model
d) Thomson model
8. Reproducibility is,essential in science because it:
a) Allows ether scientists to build on previous research
b) Coenfirms the reliability of scientific theories
¢) Ensures experiments can be repeated exactly
d) Helps in changing scientific paradigms
9. How does the peer review process contribute to scientific research?
a) It ensures that all scientific papers are published
b) It allows for the free sharing of ideas
¢) It validates the accuracy of research findings

d) It is a mandatory step for all scientific experiments
10. An example of low reproducibility but high repeatability in an
experiment might be:

a) Different labs getting the same results every time

b) The same lab getting consistent results, but other labs failing to
replicate them

¢) Every lab getting different results every time

d) Consistent results across different labs and methods
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