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Math BPL Grade 8 Term 2 / 20242025 .

EMIRATES SCHOOLS
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Project Title:

Promoting Solar Power through Mathematical Functions.

Project Objective:

Students will understand and apply functions to environmental

science in the UAE.

Essential Question:

How can we calculate optimal solar panels setups using

mathematical Functions?

Grade 8 Math Teacher:

Mira Alhassani




Steps for Success

We will be evaluated on:

* Research and inquiry

* Collaboration, communication, and contribution

* Self-regulation and engagement

* Problem-solving and critical thinking

* Content Mastry:

o Mathematical accuracy

o Mathematical vocabulary

o Clear and logical explanation of all mathematical solutions.
o Clear and logical explanation of Functions and their verification.
* Presentation skills

* Innovation and enterprise

» Application of knowledge

Materials We Might Need

The following are suggested materials to choose from:

1. Graph paper

2. Rulers

3. Colored pencils

4. Reference materials on Functions and Sustainability in the UAE (textbook, internet

resources).




| know that Al tools, like ChatGPT, can help me learn, but |

will use them positively.
* My work will show what | know, what | can do, and how hard | worked.

* If | include any ideas from Al, | will be honest and let people know.

| can use Al to:
* get guidance

* brainstorm ideas

* check our understanding

/ NAME OF STUDENTS ROLES AND \
RESPONSIBILITIES

R K
B B
|
b
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Roles and Responsibilities

MY GOALS
/What do | want to do? \ / What do | want to \
How will | use my time in learn more about?
the best way?
3 4
2 4
2 4
3 4
b i
3




Role

Name

Responsibility

Researcher

Understand the project's goals and
define specific research questions
or hypotheses.

Break down complex problems into
manageable components for
investigation.

Align research activities with the
overall objectives of the project.

Innovation
Designer

Identify areas in the project where
traditional methods can be
enhanced with innovative
techniques.

Propose new approaches to solve
complex mathematical problems.
Brainstorm unique strategies for
presenting mathematical concepts
or results.

Ensure models are both innovative
and mathematically rigorous.

Communicator

Serve as the central point of contact
among team members.

Facilitate team discussions,
ensuring all members are informed
about project goals, progress, and
changes.

Summarize complex mathematical
ideas or findings for team members
who may have different levels of
expertise.

Ensure that everyone understands
their roles, tasks, and deadlines.

Proofer

Verify the correctness of
calculations, equations, and
solutions.

Ensure that mathematical symbols,
notations, and formatting are
accurate and follow standard
conventions.

Check for typographical errors in
numbers, formulas, or units.




Milestones 1 and 2

Thinking about my learning:

Description: | am excited and ready for this work, and | can set goals for myself.

Select your level: O Beginning 0 Developing
| find it hard to do | feel ready for the
this project work. project and feel like

| will try my best.
| find it hard to set

Self-regulation and my goals. | can think of a

engagement goal, but | need
some help to
understand the
idea more.

Action:

Action Plan for
Improvement

O Acquired

| am excited about
the project, and |
am ready to work
hard on it.

| have a good idea
of what learning
goals | want to
achieve.



Milestone One - Infographic Poster Introduction

Research and Planning:

As | am working on creating my infographic poster, | always remember to keep the main
guestion in mind: How can we calculate optimal solar panel setups using
mathematical functions?

I will write about my research and the resources | use, like books, websites, or videos,

and explain what | learn about functions, math models, solar energy, and Masdar City. We

will share ideas as a group and come up with solutions to the challenges presented in our tasks. Then, we
will create a timeline to make sure we finish the problems on the next pages before the project is due:

Our Group Members:

In our group, | will explain what my role is and how it will help us succeed as a team. I'll write about how my
work connects to what my teammates are doing. | will also make a plan for myself to meet my goals, stay
organized, and give my best effort. If | run into challenges, I'll think of ways to solve them so | can keep helping
our group.

Remember, collaboration and effective communication are key to our group's success, just like in the real-
world teams that manage city planning!

How can we calculate optimal solar panel setups using mathematical functions?
40aly ) ) gal) aladiiady Adial) Lpwadd) ) 1Y) cilatas ) Gl LiiSay Cis




Thinking about my learning:

Description: | can find out more about the topic. | can ask questions to help us think about it.

Select your
level:

O Beginning

| found it hard to
find reliable
sources of
information.

Research &
Inquiry

| found it hard to
think of research
questions.

Action:

Action Plan for
Improvement

O Developing

| found some
good information
from my sources.

| asked some
good questions
to help us think
about the system

O Acquired

| found a lot of
reliable sources. |
could connect
ideas between
them.

| asked big

questions which
made the group
really think hard.



Infographic Poster Sections

Welcome aboard, future energy strategist!

Congratulations! You have been selected to join a company that
provides solar panel solutions to living spaces in countries all around
the world. You have a stand in this year’'s UAE Renewable Energy
Exhibition. Produce a detailed infographic poster to provide facts and
mathematical analysis in order to promote your solar energy solutions
for a UAE neighborhood.

Your journey begins with investigating the relationship between temperature and solar
panel performance. You'll analyze data, create models, and interpret functions to
determine the optimal conditions for solar power generation. Using your findings, you'll
evaluate the efficiency of solar panels in different climates and explore ways to improve
their performance.

Next, you’ll tackle the challenge of calculating how many solar panels are needed to
power a neighborhood. This includes estimating energy consumption, sketching graphs,
and designing innovative solar farm layouts. You'll also dive into advanced
sustainability planning by investigating the relationship between sand collection and
solar power efficiency and consider solutions.

But that's not alll Along the way, you’ll unleash your creativity by designing
infographics, creating blueprints, and proposing groundbreaking solutions for energy
optimization.

Good luck, future sustainability expert! Your work will help shape the cities of tomorrow
and inspire a brighter, more sustainable planet.
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Infographic Poster Section 1: Solar Panel Power Output
Mission Question:
How does temperature affect solar panel power output?
Activity:
The lead architect has asked you to prepare for the UAE Renewable Energy Exhibition by researching the
relationship between the power output of solar panels and average yearly temperature of different countries.
After your research, you created this table showing 10 countries with their average summer temperatures
and the daily power output of a solar panel.
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Average Yearly Daily Power

Uy Temperature (°C) Output (Wh)
UAEI= 28.9 1905

Saudi Arabia E 26.5 1600
Australia £ 22.0 1435
Argentina _- 15.4 1100

Japan ¢ 12.4 975

UK ZIE 10.1 800

UsS 2= 9.7 715

China il 7.6 525

Finland +— 3.2 250

1.1 Is the relationship between temperature and power output linear or nonlinear? Explain your findings
using data from the table or graph.
il gl Jgaad) (pa il aladinly L) clia g Al il g $4ukad e af Auhad 48U il g ) jadl Ag 43 G 48Dl Ja 1.1
sl

-e




1.2 Use the following Desmos link to estimate a linear function.
* |dentify the equation of the model.
* Draw a graph of the model.
Aolad Al a6l Desmos padiul],2
Z2salll Aalas 22ne
g asaill il Loy o

1.2 Interpret the slope and intercept of the graph. How does temperature affect the power output of solar
panels?
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1.4 Predict the power output for:
* The UAE on an average summer day.
* The UAE on an average winter day.
(J Akl =l 85514
s gie Aua g A Basiall Ay gl ) jlalle
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1.5 Creativity Challenge (Infographic poster findings 2):
Research the average annual temperatures of three countries not included in the table (e.g., Germany,
Canada, and Brazil). Use your linear model to predict the daily power output of solar panels in these
countries. What trends do you observe? Are there any unexpected findings about the effect of
temperature on power output?
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Thinking about my learning:
1) Collaboration, Communication & Contribution
Description: | discuss well in my group and help organize our tasks.
2) Problem-solving & Critical thinking
Description: | can see problems, find solutions, and change as needed.

Select your O Beginning O Developing
level:

O Acquired

| only spoke a | gave some | gave many
little about the ideas to the original ideas
Collaboration, project. group and and | helped
Communication helped to come organize our
& Contribution to decisions. work.

level:
| found it hard to | could see some | thought about
solve the of the problems different and
problems. and | tried to original
think of ways to solutions
Problem-solving My teammates fix them. and shared them
Critical Thinking made all the with my team.
decisions. Sometimes, |
need help for
making
decisions.
Action:

Action Plan for
Improvement



Infographic Poster Section 2: Solar Panel Efficiency
Mission Question:

How does temperature affect the efficiency of solar panels, and what strategies
can optimize performance in different climates?
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Activity:
Your team has been researching solar panel technology for many years. They have discovered that the

efficiency of solar panels is affected by the temperature on the solar panel surface. You are on a mission to

increase the efficiency of solar panel technology to help you promote their use.

Your team has discovered that the function for solar panel efficiency is:

P=90-1.2T
* where P is the efficiency of the solar panel (%).

¢ T is the average temperature of the solar panel (°C).
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2.1 Graph this function to analyse the relationship between temperature and efficiency.
el 5551 all As o Al Jalat) Adlal) o3gd Lily anyl 2.1

« Is the function linear or nonlinear? Explain. ¢ o8 $hA g8 g dudad A1) Ja

* Interpret the values of 90 and -1.2. 1.2 -5 90 o s

* Choose three countries from Section 1 and calculate their solar panel efficiency.
Lo alall dpadl #1511 BelS Cnl 5 1 ansil) (ga 90 E30 il




2.2 Analyse the combined graph of power output and efficiency (shown below).
(oL an se 8 LeS) 3o 5 A8 LY aanall (Sl )l Jilay 28 2 2

Power (W)

15 20 25 30 35 40
Temperature (°C)

e ldentify intervals where the graph increases or decreases.
L il ol ) s 51 Led ) 3 ) A 3Nl ) ) Jaaal gl aaa

e What is the ideal temperature for maximum power output?
?&M\U“‘Jﬁ@‘ﬂé‘; d}\.a;ﬂuw\i‘)\‘)ﬂ\ %JJGQLA

e Interpret the relationship between solar power output and temperature.
a‘)\‘)aj\ %JJ} Al Al Cl:u} u.uaﬁ).d\‘).uﬂ




2.3 Creativity Challenge (Infographic poster findings 2):

Design a poster or infographic titled "Solar Panels Around the World." Include:
¢ A graph showing the relationship between temperature and solar power.

¢ An explanation to the relationship between temperature and solar power

¢ Tips for improving efficiency in hot climates.

Include in your analysis two countries where solar energy would be most effective and why.

(Flasizall Gualal) milil) glay) gaad 2.3
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Thinking about my learning:
1) Collaboration, Communication & Contribution
Description: | discuss well in my group and help organize our tasks.
2) Problem-solving & Critical thinking
Description: | can see problems, find solutions, and change as needed.

Select your O Beginning O Developing
level:

O Acquired

| only spoke a | gave some | gave many

little about the ideas to the original ideas
Collaboration, project. group and and | helped
Communication helped to come organize our
& Contribution to decisions. work.

level:

| found it hard to | could see some | thought about

solve the of the problems different and
problems. and | tried to original
think of ways to solutions
Problem-solving My teammates fix them. and shared them
Critical Thinking made all the with my team.
decisions. Sometimes, |
need help for
making
decisions.
Action:

Action Plan for
Improvement




Infographic Poster Section 3:

Mission Question:

How many solar panels are required to power an entire city like Masdar?

Activity:

Your team has finally reached the stage to plan out Masdar! Your mission is to help estimate the number
of solar panels required to power up all buildings in Masdar City. Your team starts researching how solar

power output varies with each month. Then, you will research the power output of cities similar in size to
Masdar. Finally, you will have all you need to create a blueprint of the city to share in your next meeting

with the Minister of Sustainability!
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3.1 Solar Power Output varies according to the month. The situation is as follows: The solar power
output is low. Then, it increases invariably to the highest point in July. Then it decreases invariably till
December.
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o Is the graph linear or nonlinear? Explain your answer.  <lida) gy S i ol i Al ac )l Ja

e How would you find $P$, the solar panel output (kWh/year) for your graph?
ey Galdd) Ald) am (A [ Aol Jal g 9LiS) Al ) oY) L) $PS 225 i

3.2 You have been asked to do an incredible assighment of researching power consumption of global
cities similar to Masdar in size. Using the internet, research and reach out to different researchers to
estimate the total electricity consumption of Masdar City for an entire year. Provide an explanation and
any sources you find on your research.
Ganyl i Y aladiuly anall Cua e jdae Aiaal Aliles Lalle Gae 8 A8 SSgiu) Jsn Al A deges alil) elic il i)
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3.3 The research analyst in your team has found that each solar panel generates approximately 1,500
kWh/year. The operation researcher in your team has finally found a formula to calculate the number of
solar panels required in Masdar. Use their formula to calculate N:

N_C
P

where:
* N: Number of solar panels.
 C: City’s annual electricity consumption.
* P: Solar panel output (kWh/year).
Baa 1yl @l i 8 Gl il aa g Binfiele &5 LS 1500 (e oy be 355 G Aa o) JS o @y 53 3 ¥ Jlae 3a
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3.4 Creativity (Infographic poster findings 3):

Design a blueprint such as a graph or map showing the layout of a solar farm for the architects of the city.
Propose designs that best minimizes the area required for solar panels. What challenges might arise in
building such a solar farm? Suggest solutions.
(3erastral) Guald) milli) £1a¥) 3.4
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Thinking about my learning

1) Presentation Skills: | can present well to my classmates
Select your level: O Developing

| find it hard to talk in | find it easy to talk to | find it very easy, and
front of people. the class and they | feel confident talking
could understand me. to the class.
Presentation Skills I find it hard to explain | find it easy to say | find it very easy to
what | learnt. something about describe how we fixed
what | learnt, and how problems and what |
| solved problems in learnt.
the work.

Innovation: We used newand ongnal ideas and our presentation was creative

seect your level: O Developing

We needed ideas to | thought we had We had very creative
make our some new and ideas.
presentation more original ideas.
original. We presented our
Innovation We had some new ideas in a really
and interesting ways exciting and different
to do our way.

presentation.

3) Content/Topic Mastery: | understand and can explain this topic.

Select your level: [ Developing O Acquired

| only know a few | understood most of | feel like | understand
simple things about what the class said on everything on this
this topic. the topic. topic and | can explain
Content/Topic it to people.
Mastery | found it hard to | need some things
understand the ideas explaining more.

that were said

4) Application of Knowledge/Skills: | connect what I've learned to real-world situations.

Select your level: [ Developing O Acquired

| found it hard to | can think of some | feel like | have really

understand how this examples of how this good ideas about how

will work outside the will work outside the this will help people
Application of clagsroom. classroom. outside the
Knowledge/Skills classroom.

| need some help to
think of more ideas.

Action:
Action Plan for
Improvement



