YEAR 12 CORE

1.

Algebraic Expressions

Chemists conduct complex experiments and research projects to study various substances at the
atomic or molecular levels. They often use algebra to calculate the needed amounts and
proportions of ingredients and solutions and determine mixing times.

Quadratic

Quadratic equations are often used to describe the motion of objects that fly through the air. If you
plan to join the military and work with artillery or tanks, then you will regularly use the quadratic
equation to predict where shells will land. Police also use it in determining the trajectories of
bullets and in figuring out the speeds of cars that have been involved in accidents.

Equations and Inequalities

Financial occupations often require the use of linear equations. Accountants, auditors, budget
analysts, insurance underwriters and loan officers frequently use linear equations to balance
accounts, determine pricing and set budgets. Linear equations used in financial occupations may
also be used in creating family budgets as well. A financial planner, for example, uses linear
equations to determine the total worth of a client's stocks.

Graphs and Transformations

Atmospheric scientists study weather, climate and the relationships between atmospheric activity
and human activity. They use computer models and simulations to represent weather data, which
can include graphs of information such as temperatures, precipitation or other meteorological data.

Straight Line Graphs

Linear graphs are important for veterinarians to administer the correct dosage of medicine.
Economics data on House Prices follows a linear graph to identify the increases and decreases.
Market Share of Products is constantly monitored by gaming console companies with the help of
linear graphs.

Circles

Video game creators rely on geometric concepts, including circle theorems when developing virtual
worlds for their games. This is how they create the pathways characters follow to navigate around
objects. They use their knowledge of circles to transfer two-dimensional ideas to a three-
dimensional format.

Algebraic Methods

Aerospace engineers, chemical engineers, civil engineers, electrical engineers, environmental
engineers, mechanical engineers and industrial engineers all need strong math skills. Their jobs
require them to make calculations using polynomial expressions and operations. For example,
aerospace engineers may use polynomials to determine acceleration of a rocket or jet.

The Binomial Expansion

The binomial Expansion is used heavily in Statistical and Probability Analyses. It is so much useful as
our economy depends on Statistical and Probability Analyses. In higher mathematics and
calculation, the Binomial Theorem is used in finding roots of equations in higher powers.
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Trigonometric Ratios

Flight engineers have to take into account their speed, distance, and direction along with the
speed and direction of the wind. Trigonometry table comes in handy for basic calculations. The
wind plays an important role in how and when a plane will arrive where ever needed this is
solved using vectors to create a triangle using trigonometry to solve.

Trigonometric Identities and Equations

Trig functions are also used in communications, such as radio waves and other signals. A radio
wave can be described as sinusoidal, since it repeats periodically (just like a sine function) and has
the same pattern over time. A sinusoidal function f(x) = Asin(Bx) can describe a radio wave.

Vectors

People whose profession involves the movement of things usually depend on vectors to help them
organize their thoughts. Examples are airline pilots, sea captains, doctors tracking the progress of
an epidemic, meteorologists tracking weather systems, engineers of every kind dealing with forces
and motion.

Differentiation
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Integration

Integrations are applicable in various fields like engineering, where the engineers apply integrals
to determine the shape of the building. In Physics, they are used in concepts like the centre of
gravity etc. They are used in the field of graphical representation, where three-dimensional
models are demonstrated.

Exponentials and Logarithms

Scientists must use polynomial and exponential functions in their work to explain phenomena and
perform statistical operations on their data. For example, scientists performing radiocarbon dating
for animal fossils and other organic matter use the formula for the half-life of the element carbon,
which contains an exponent: A = 0.5*(t/h), where A is the final amount, t is the elapsed time and h
is the element's half life
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Algebraic Methods

An architect and engineer use a partial fraction to calculate the amount of material needed to build
curved shape structures (such as a dome over a sports arena) and calculate the weight of the
structure. It is also used to improve the architecture of essential infrastructures such as bridges and
buildings.

Functions and Graphs

Computer programmers and support specialists must be able to use functions. Functions are used
within software applications, on websites and security settings, which must be programmed by a

computer programmer. Support specialists must be able to understand functions to troubleshoot
many software and networking issues.

Sequence and Series

The construction sector can extend for long periods like 40 years. A firm may want to annually
increase or decrease the number of new units built each year. For example, if for 3 consecutive
years it built 7,500, 7000 and 6,500 buildings, this forms an arithmetic sequence, in which the
common difference is 500 units. The number of buildings each year is reduced by 500.

Binomial Expansion

The binomial Expansion is used heavily in Statistical and Probability Analyses. It is so much useful as
our economy depends on Statistical and Probability Analyses. In higher mathematics and
calculation, the Binomial Theorem is used in finding roots of equations in higher powers.

Radians

Production and industrial engineers use Radians to determine the amount of material needed to

make circular or cylindrical objects, such as aerospace parts. (Either through traditional tooling or
3d printing). They also use Pi to calculate the amount of fluid required for hydraulics applications
that control everything from manufacturing equipment to vehicles and robots.

Trigonometric Functions

Trig functions are also used in communications, such as radio waves and other signals. A radio
wave can be described as sinusoidal, since it repeats periodically (just like a sine function) and has
the same pattern over time. A sinusoidal function f(x) = Asin(Bx) can describe a radio wave.

Trigonometry and Modelling

Flight Engineers uses trigonometry to decide the path of an airplane, from landing to take off in
calculation of speed, direction, and slope trigonometry is used. During landing and take-off what
angle and what speed is perfect even when the wind is blowing is calculated using trigonometry.

Parametric Equations

Computer programmers use Parametric equations to solve problems. The job involves lots of
evaluating and analysis. An understanding of parametric and their applications could all come into
play on the job.
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Differentiation

Civil engineers are involved in the supervision and construction of large complex projects such as
building dams, systems, tunnels and roads. These constructions must be structurally sound to
withstand the effects of the weather. To do their jobs, civil engineers rely on the principles of
calculus (differentiation) and advanced mathematics when analysing and designing structures.

Numerical Methods

Programmers uses Numerical Methods such as iteration all the time. Iteration is also a technical
term that relates to repeating a sequence or series of instructions over-and-over. When the
computer receives these repeated instructions, it continues to complete the process until a
designated event occurs or until the desired number of repetitions is over.

Integration

Integrations are applicable in various fields like engineering, where the engineers apply integrals
to determine the shape of the building. In Physics, they are used in concepts like the centre of
gravity etc. They are used in the field of graphical representation, where three-dimensional
models are demonstrated.

Vectors

People whose profession involves the movement of things usually depend on vectors to help them
organize their thoughts. Examples are airline pilots, sea captains, doctors tracking the progress of
an epidemic, meteorologists tracking weather systems, engineers of every kind dealing with forces
and motion.
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Data Collection

Data analysts gather actionable information about various topics by designing and implementing
large-scale surveys. It’s their job to recruit survey participants, compile and interpret submitted
data, and relay their findings in traditional charts and reports as well as digital formats.

Measures of location and spread

Quality control in production and manufacturing is vital to keep up standards. It is done by testing
output samples against a standard. If the standard deviation is greater than expected, the products
are rejected as they do not meet the standards set by the particular company.

Representation of Data

Statisticians specialize in the use of statistical methods to help businesses solve problems, provide
data to answer specific questions or analyse data from surveys and studies. They use graphs, tables,
charts and other visual representations of information to analyse information or communicate their
findings to others.

Correlation

Atmospheric scientists study weather, climate and the relationships between atmospheric activity
and human activity. They use computer models and simulations to represent weather data, which
can include graphs of information such as temperatures, precipitation or other meteorological data.

Probability

Engineers must calculate the probability of such things as a heavy gust of wind or a car's front
suspension hitting a pothole on an average day. Computer programmers sharpen their products by
using statistics. Biologists and medical experts use probabilities to better understand sophisticated
mechanisms within the human body and to develop drugs.

Statistical Distribution

Binomial theorem allows engineers to deliver accurate estimates by calculating the magnitudes of
the projects. It is not only for the estimation of the costs. It is also used to determine the time taken
to complete the construction of the building. In the area of architecture, this theorem is widely
used to determine the total expenditure and the number of materials needed to build a building.

Hypothesis Testing

Scientists uses hypothesis testing consistently. Hypothesis tests are often used in clinical trials to
determine whether some new treatment, drug, procedure, etc. causes improved outcomes in
patients.

Modelling in Mechanics

Computational Scientists Uses computers to model and simulate the physical world is the job of
computational scientists. The idea is to apply computing principles to scientific problems. You might
investigate phenomena like fluid flow, air turbulence, or heat transfer to help energy companies,
biomedical firms, or aircraft manufacturers develop better processes and products.



9. Constant Acceleration
In mechanical engineering, robotics, and biomechanics kinematics is used to describe the motion of
systems composed of joined parts (multi-link systems) such as an engine, a robotic arm or the
human skeleton.

10. Forces and Motion

Aeronautical engineers works with forces and motions all the time. A plane flying in the air
encounters air resistance. This is a special type of frictional force. It is due to the interaction
between its body surface and the air molecules. As it flies, the air tries to slow down the plane. The
plane has to maintain a forward thrust to overcome the resistance and maintain its speed.

11. Variable Acceleration
Aerospace engineers oversee the designing, manufacturing and testing of aircraft, satellites,
missiles, rockets and other aerospace equipment. They coordinate the technical aspects of
aerospace production and maintenance operations to ensure that crews adhere to blueprints.
These engineers also enforce industry standards and ensure that aerospace components meet
safety requirements. They use calculus to create models, assess the strengths and weaknesses of
structural designs and investigate accidents.
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Regressions, Correlation and Hypothesis Testing

Scientists uses hypothesis testing consistently. Hypothesis tests are often used in clinical trials to
determine whether some new treatment, drug, procedure, etc. causes improved outcomes in
patients.

Conditional Probability

Engineers must calculate the probability of such things as a heavy gust of wind or a car's front
suspension hitting a pothole on an average day. Computer programmers sharpen their products by
using statistics. Biologists and medical experts use probabilities to better understand sophisticated
mechanisms within the human body and to develop drugs.

Normal Distribution

Actuaries perform complex calculations to determine the likelihood of various outcomes related to
accidents, illnesses, consumer demand, and investments. They utilize specialized computer
software to crunch numbers and generate tables, graphs, and reports regarding their findings. They
often use Normal Distribution to carry out these calculations

Moments

Aeronautical Engineers Study the aerodynamic performance of aircraft and propulsion systems and
use the information from their research to design new aircraft products and propulsion systems.
Studying Moments is vital for this.

Forces and Motions

Any aspiration of being a physics teacher needs the fundamental knowledge of forces and motions.
Understanding newtons law and applying it to real life context is a prerequisite for a Physics
teacher,

Projectiles

Aeronautical Engineers Study the aerodynamic performance of aircraft and propulsion systems and
use the information from their research to design new aircraft products and propulsion systems.
Studying Moments is vital for this.

Applications of Forces

Aeronautical engineers work with forces and motions all the time. A plane flying in the air
encounters air resistance. This is a special type of frictional force. It is due to the interaction
between its body surface and the air molecules. As it flies, the air tries to slow down the plane. The
plane has to maintain a forward thrust to overcome the resistance and maintain its speed.

Further Kinematics

Aerospace engineers oversee the designing, manufacturing and testing of aircraft, satellites,
missiles, rockets and other aerospace equipment. They coordinate the technical aspects of
aerospace production and maintenance operations to ensure that crews adhere to blueprints.
These engineers also enforce industry standards and ensure that aerospace components meet
safety requirements. They use calculus to create models, assess the strengths and weaknesses of
structural designs and investigate accidents.
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1. Complex Numbers
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2. Argand Diagrams
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3. Series

The construction sector can extend for long periods like 40 years. A firm may want to annually
increase or decrease the number of new units built each year. For example, if for 3 consecutive
years it built 7,500, 7000 and 6,500 buildings, this forms an arithmetic sequence, in which the
common difference is 500 units. The number of buildings each year is reduced by 500.

4. Roots of Polynomials

Engineers of all sorts use polynomials. They are necessary for the design of
any piece of equipment that is curved, such as auto bodies. Automotive
engineers also use them to design brake systems. For similar reasons,
aerospace engineers work with them on a regular basis.

5. Volumes of Revolution

Aerospace engineers oversee the designing, manufacturing and testing of aircraft, satellites,
missiles, rockets and other aerospace equipment. They use calculus (Volumes o to create models,
assess the strengths and weaknesses of structural designs and investigate accidents.

6. Matrices

One application of matrices in real life is the construction sector. Have you seen some buildings
that are straight but sometimes architects try to change the outer structure of the building? This
can be done with matrices. A matrix is made of rows and columns you can change the number of
rows and columns within a matrix. Matrices can help support various historical structures.

7. Linear Transformations



8. Proof by Induction

Learning Proofs develops one problem solving skills and therefore can be utilised in many careers
that is heavy in problem solving. For instance, Marketing directors create brand and marketing
strategies. They also plan, implement and monitor campaigns to increase sales. Directors meet with
clients to determine their goals, then use those goals to develop marketing plans and materials
such as web content, blogs and social media posts.

9. Vectors

People whose profession involves the movement of things usually depend on vectors to help them
organize their thoughts. Examples are airline pilots, sea captains, doctors tracking the progress of
an epidemic, meteorologists tracking weather systems, engineers of every kind dealing with forces
and motion.
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2. Series

The construction sector can extend for long periods like 40 years. A firm may want to annually
increase or decrease the number of new units built each year. For example, if for 3 consecutive
years it built 7,500, 7000 and 6,500 buildings, this forms an arithmetic sequence, in which the
common difference is 500 units. The number of buildings each year is reduced by 500.

3. Methods in Calculus

These insurance professionals advise clients in a consultant role. Their duties include developing,
testing and implementing insurance policies. They also help clients create investment and pension
plans that boost profitability and reduce risk exposure. To perform many of these functions,
actuaries rely on mathematical and statistical techniques such as calculus.

4. Volumes of Revolution

Aerospace engineers oversee the designing, manufacturing and testing of aircraft, satellites,
missiles, rockets and other aerospace equipment. They use calculus (Volumes o to create models,
assess the strengths and weaknesses of structural designs and investigate accidents

5. Polar Coordinates

Airplane regulators utilize polar directions. Planes are depicted just like some number of miles from
the regulators at some given bearing. Aircraft bearing system or the navigation gives the warning or
some information towards and incoming aircraft.

6. Hyperbolic Function

In construction, less material is used for a hyperbolic building compared to other conic shapes.
When compared to straight buildings, hyperboloid structures have greater stability against outside
forces. Though they have a decorative effect, hyperbolic structures have low space efficiency.

7. Methods in differential equation and Modelling with differential equations.

Researchers’ uses differential equations to model the relationship between predators and
prey. For example, as predators increase then prey decrease as more get eaten. But then the
predators will have less to eat and start to die out, which allows more prey to survive. The
interactions between the two populations are connected by differential equations.



