
Math IV
[BSMA2002] (semester)  / [BTMA2001] (tetramester)
Teaching notes addressed to the teacher



Tools

ÀȌ�ƵȁȺɐȲƵ�ɈǘƊɈ�ɯȌɐ�ǐƵɈ�ɈǘƵ�ǿȌȺɈ�ȌɐɈ�ȌǏ�ɯȌɐȲ�ƵƮɐƧƊɈǞȌȁƊǶ�ƵɮȯƵȲǞƵȁƧƵ�Ǟȁ�ɈǘǞȺ�ƧƵȲɈǞ˛ƧƊɈƵ�ǿȌƮƵة�

we recommend you review these tutorials.

Notes for the teacher corresponding to the explanation of Topic 1

Explain the properties of inequalities and demonstrate their application in the solution of 
inequalities.

(ƵȺƧȲǞƦƵ�ȺƵɈ�ȁȌɈƊɈǞȌȁة�ǞȁɈƵȲɨƊǶ�ȁȌɈƊɈǞȌȁ�ƊȁƮ�ɈǘƵ�ǐȲƊȯǘǞƧƊǶ�ȲƵȯȲƵȺƵȁɈƊɈǞȌȁ�ȌǏ�ǞȁƵȱɐƊǶǞɈǞƵȺس�ǿƊǲƵ�
sure that the learner is able to identify and use the symbology of each of these notations. 

ÇȺƵ�Ɗȁ�ƵɨƵȲɯƮƊɯ�ǶǞǏƵ�ȺǞɈɐƊɈǞȌȁة�ȯȲƵǏƵȲƊƦǶɯ�Ɗȁ�ƵɮƊǿȯǶƵ�ɈǘƊɈ�ǞȺ�ǏƊǿǞǶǞƊȲ�ɈȌ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�
exemplify a relation between two variables and from that example guide the learner to 
ǞƮƵȁɈǞǏɯ�ɈǘƵ�ǞȁƮƵȯƵȁƮƵȁɈ�ɨƊȲǞƊƦǶƵ�ƊȁƮ�ɈǘƵ�ƮƵȯƵȁƮƵȁɈ�ɨƊȲǞƊƦǶƵة�ƦƊȺƵƮ�Ȍȁ�ɈǘǞȺ�ɯȌɐ�ƧƊȁ�ȯȌǞȁɈ�
out the domain and range of the relation.

Point out the difference between a relation and a function and exemplify the different ways in 
ɩǘǞƧǘ�ɈǘƵɯ�ƧƊȁ�ƦƵ�ȲƵȯȲƵȺƵȁɈƵƮب�ßƵȁȁ�ƮǞƊǐȲƊǿة�ȺƵɈ�ȌǏ�ȌȲƮƵȲƵƮ�ȯƊǞȲȺ�ƊȁƮ�Ʀɯ�ǿƵƊȁȺ�ȌǏ�Ɗ�ǐȲƊȯǘخ�
It is important that you explain the various ways to differentiate in each of these formats if it is 
a relation or a function.

Explain the difference between the codomain and the range or image of a function. It is 
ȲƵƧȌǿǿƵȁƮƵƮ�ɈǘƊɈ�ɯȌɐ�ƮƵ˛ȁƵ�ɈǘƵ�ǿƵƊȁǞȁǐ�ȌǏ�Ɗ�ƧȌȲȲƵȺȯȌȁƮƵȁƧƵ�ȲɐǶƵ�ɈǘȲȌɐǐǘ�Ɗȁ�ƵɮƊǿȯǶƵ�
ƊȁƮ�ȺǘȌɩ�ɈǘƵ�ƧǶƊȺȺǞ˛ƧƊɈǞȌȁ�ȌǏ�ɈǘƵ�ƧȌȲȲƵȺȯȌȁƮƵȁƧƵ�ȲɐǶƵȺخ

Notes for the teacher corresponding to Exercise 1

Before the explanation it is necessary for the learner to review the previous activity as a 
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب

wƊǲƵ�ȺɐȲƵ�ɈȌ�ƵɮȯǶƊǞȁ�ɈǘƵ�
symbology of set notation 
and graphic notation.



In this exercise the learner 
will apply the properties of 
ǞȁƵȱɐƊǶǞɈǞƵȺة�ȯȌǞȁɈ�ȌɐɈ�ɈǘƊɈ�
he must simplify his 
answer.

Learner will identify 
whether the relation is a 
function or not.



Learner will apply the 
ɨƵȲɈǞƧƊǶ�ǶǞȁƵ�ȲɐǶƵ�ɈȌ�ƧǘƵƧǲ�
whether the example is a 
function or not.

Invite the learner to 
identify which is the 
dependent variable and 
which is the independent 
variable.



Guide the learner to 
determine which variable 
depends on the other. 

Notes for the teacher corresponding to the explanation of Topic 2

Return to the theme of the straight line and direct the learner to recognize when a graph is 
ǞȁƧȲƵƊȺǞȁǐة�ƮƵƧȲƵƊȺǞȁǐ�ȌȲ�ƧȌȁȺɈƊȁɈخ

Show a graph that presents the three types of behaviors and demonstrate to the learner how 
ɈǘƵ�ǐȲƊȯǘ�ǞȺ�ƮƵ˛ȁƵƮ�Ǟȁ�ȌȁƵ�ɩƊɯ�ȌȲ�ƊȁȌɈǘƵȲ�ǏȌȲ�Ɗ�ǐǞɨƵȁ�ǞȁɈƵȲɨƊǶة�ǞȁƮǞƧƊɈƵ�ɈǘƵ�ƦƵǘƊɨǞȌȲ�ȌǏ�ɈǘƵ�
variables x and y in each case.

Explain to the learner that some functions are called special because of the properties that 
characterize them and present examples of each.

Analyze with the learner the transformations that the graph of a function can undergo 
ɈǘȲȌɐǐǘ�ɈȲƊȁȺǶƊɈǞȌȁة�ȲƵ˜ƵƧɈǞȌȁ�ƊȁƮ�ȲȌɈƊɈǞȌȁخ�wƊǲƵ�ȺɐȲƵ�ɈǘƵ�ǶƵƊȲȁƵȲ�ƊǶǐƵƦȲƊǞƧƊǶǶɯ�ǞƮƵȁɈǞ˛ƵȺ�
these transformations in the function.

Notes for the teacher corresponding to Exercise 2

Before the explanation it is necessary for the learner to review the previous activity as a 
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب



Help the learner to 
remember the concept of 
absolute value and invite 
ǘǞǿ�ɈȌ�ǿƊǲƵ�ɈǘƵ�ɈƊƦǶƵ�ȌǏ�
values before graphing.



The learner must interpret 
the sentences to identify 
the behavior of the 
ɨƊȲǞƊƦǶƵȺة�ȯȌǞȁɈ�ȌɐɈ�ɈǘƵ�
importance of locating 
each variable in the plane.

Emphasize with the 
learner that he must 
identify the form of the 
ƵȱɐƊɈǞȌȁ�ɈȌ�ǲȁȌɩ�ǞǏ�ǞɈ�ǞȺ�Ɗ�
vertical translation or a 
horizontal translation.

In this exercise the learner 
ǿɐȺɈ�ɩȌȲǲ�ɩǞɈǘ�ɈǘƵ�
coordinates of the ends of 
the graphs to achieve 
ɈǘƵǞȲ�ȲƵ˜ƵƧɈǞȌȁخ



Notes for the teacher corresponding to the explanation of Topic 3

Xȁ�ɈǘǞȺ�ɈȌȯǞƧ�ɯȌɐ�ɩǞǶǶ�ȲƵɨǞƵɩ�ɩǞɈǘ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈǘƵ�ƧȌǿȯȌȺǞɈǞȌȁ�ȌǏ�ǏɐȁƧɈǞȌȁȺة�ǞɈ�ǞȺ�ȲƵƧȌǿǿƵȁƮƵƮ�
that you start explaining with simple examples pointing out the importance of the order of 
ɈǘƵ�ƧȌǿȯȌȺǞɈǞȌȁ�ƊȁƮ�ƮƵǿȌȁȺɈȲƊɈǞȁǐ�ɩǞɈǘ�ȯȲƊƧɈǞƧƊǶ�ƵɮƵȲƧǞȺƵȺ�ǘȌɩ�ɈǘǞȺ�Ǟȁ˜ɐƵȁƧƵȺ�ɈǘƵ�ȲƵȺɐǶɈخ

You can explain by diagramming the obtaining of the domain and range of a composite 
function.

ÀƊǲƵ�ɐȯ�ɈǘƵ�ƧȌȁƧƵȯɈ�ȌǏ�ǞȁǯƵƧɈǞɨƵ�ǏɐȁƧɈǞȌȁȺ�ɈȌ�ȺȯƵƧǞǏɯ�ɈǘƊɈ�ȌȁǶɯ�ɈǘǞȺ�ɈɯȯƵ�ȌǏ�ǏɐȁƧɈǞȌȁȺ�ǘƊȺ�Ɗȁ�
inverse function.

Establish the procedure for calculating the inverse of a function as a series of steps that the 
ǶƵƊȲȁƵȲ�ǿɐȺɈ�ǏȌǶǶȌɩة�ǿƊǲƵ�ȺɐȲƵ�ɈǘƊɈ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɐȁƮƵȲȺɈƊȁƮȺ�ɈǘƵ�ȲȌǶƵ�ȌǏ�ɈǘƵ�ƮƵȯƵȁƮƵȁɈ�ƊȁƮ�
independent variables at each point.

(ƵɨƵǶȌȯ�Ɗȁ�ƵɮƵȲƧǞȺƵ�ɩǘƵȲƵ�ɯȌɐ�ȺǘȌɩ�ɈǘƊɈ�ɩǘƵȁ�ȌȁƵ�ǏɐȁƧɈǞȌȁ�ǞȺ�ǞȁɨƵȲȺƵ�ȌǏ�ƊȁȌɈǘƵȲة�ɈǘƵ�
evaluations of the composition of the two functions in both directions have the same result x.

�Ⱥ�ǏȌȲ�ɈǘƵ�ƮȌǿƊǞȁ�ƊȁƮ�ȲƊȁǐƵ�ȌǏ�Ɗȁ�ǞȁɨƵȲȺƵ�ǏɐȁƧɈǞȌȁة�ǞɈ�ǞȺ�ǞǿȯȌȲɈƊȁɈ�ɈǘƊɈ�ɯȌɐ�ȺɈƊȲɈ�Ʀɯ�
ƮƵǿȌȁȺɈȲƊɈǞȁǐ�ɩǞɈǘ�ɈǘƵ�ǘƵǶȯ�ȌǏ�Ɗ�ȲƵǶƊɈǞȌȁ�ȌǏ�ȌȲƮƵȲƵƮ�ȯƊǞȲȺة�ǘȌɩ�ɈǘƵ�ƮȌǿƊǞȁ�ȌǏ�ɈǘƵ�ǏɐȁƧɈǞȌȁ�ǞȺ�
ɈǘƵ�ȲƊȁǐƵ�ȌǏ�ǞɈȺ�ǞȁɨƵȲȺƵة�ǯɐȺɈ�ƊȺ�ɈǘƵ�ȲƊȁǐƵ�ȌǏ�ɈǘƵ�ǏɐȁƧɈǞȌȁ�ǞȺ�ƵȱɐƊǶ�ɈȌ�ɈǘƵ�ƮȌǿƊǞȁ�ȌǏ�ǞɈȺ�ǞȁɨƵȲȺƵخ

Notes for the teacher corresponding to Exercise 3

Before the explanation it is necessary for the learner to review the previous activity as a 
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب

Point out that the order of 
the composition is 
decisive for the result.



It is recommended that 
you use a graphical model 
to explain to the learner 
how to obtain the domain 
and range of the 
composite function:

In this exercise the learner 
must evaluate the 
compositions of the 
functions in both 
ƮǞȲƵƧɈǞȌȁȺ�ɈȌ�ƧǘƵƧǲ�ǞǏ�ɈǘƵɯ�
are inverse to each other.

In the second part of this 
ƵɮƵȲƧǞȺƵة�ƮƵǿȌȁȺɈȲƊɈƵ�ɈǘƵ�
procedure to obtain the 
inverse of the function 
and then evaluate the 
composition of both 
ǏɐȁƧɈǞȌȁȺس�ȯȌǞȁɈ�ȌɐɈ�ɈȌ�ɈǘƵ�
learner that it is not 
necessary to do the whole 
process to obtain the 
result since the 
composition of a function 
with its inverse always 
results in an output value 
equal to the input value.



Detail and emphasize 
each of the steps to follow 
on the procedure to 
obtain the inverse of a 
function.

Guide the learner to 
obtain the range of the 
function based on the 
domain provided by the 
exercise and then point 
out that the range of the 
function corresponds to 
the domain of its inverse.

Indicate to the learner that 
it is possible to plot the 
graph of the inverse of the 
ȺǘȌɩȁ�ǏɐȁƧɈǞȌȁة�ɩȌȲǲǞȁǐ�
only with the coordinates 
of its ends and vertices.



Resume the steps in the 
ȯȲȌƧƵƮɐȲƵ�ɈȌ�ƮƵ˛ȁƵ�ɈǘƵ�
inverse function.

ÀǘƵ�ǶƵƊȲȁƵȲ�ǿɐȺɈ�˛ȁƮ�ɈǘƵ�
domain of the function to 
ƮƵ˛ȁƵ�ɈǘƵ�ȲƊȁǐƵ�ȌǏ�ǞɈȺ�
inverse and based on the 
ȲƊȁǐƵة�ƧƊǶƧɐǶƊɈƵ�ɈǘƵ�
domain of the inverse.

Notes for the teacher corresponding to the explanation of Topic 4

 ƵǐǞȁ�Ʀɯ�ɈƊǲǞȁǐ�ɐȯ�ɈǘƵ�ƵǶƵǿƵȁɈȺ�ȌǏ�ɈǘƵ�ǶǞȁƵƊȲ�ƵȱɐƊɈǞȌȁ�ƊȁƮ�ǘƵǶȯȺ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ȲƵǿƵǿƦƵȲ�
ǘȌɩ�Ɗ�ȺɈȲƊǞǐǘɈ�ǶǞȁƵ�ǞȺ�ƮȲƊɩȁ�Ʀɯ�ǞɈȺ�ƵȱɐƊɈǞȌȁة�ƊȺ�ɩƵǶǶ�ƊȺ�ɈǘƵ�ƦƵǘƊɨǞȌȲ�ȌǏ�ɈǘǞȺ�ƊƧƧȌȲƮǞȁǐ�ɈȌ�ɈǘƵ�
value of its slope.

Emphasize the different forms of the equation of the line and how the learner will use each 
one depending on the available elements.

It is recommended that you demonstrate algebraically how (regardless of the form of the 
equation of the line) it is possible to transform it to the form y = mx + bة�ƊȁƮ�ȌȁƧƵ�ǘƵ�ǐƵɈȺ�ɈǘǞȺ�
ƵȱɐƊɈǞȌȁة�ɈǘƵ�ǶƵƊȲȁƵȲ�ƧƊȁ�ǞƮƵȁɈǞǏɯ�ɈǘƵ�ƮƵȯƵȁƮƵȁɈ�ƊȁƮ�ǞȁƮƵȯƵȁƮƵȁɈ�ɨƊȲǞƊƦǶƵȺخ�Xȁ�ɈǘƵ�ȺƊǿƵ�ɩƊɯة�
algebraically exemplify the procedure to get from any of the forms of the equation of the line 
to the form Ax + By = C or Ax + By + C = 0ة�ɩǘǞƧǘ�ƧȌȲȲƵȺȯȌȁƮȺ�ɈȌ�Ɗ�ȯȌǶɯȁȌǿǞƊǶ�ȌǏ�ɈǘƵ�˛ȲȺɈ�
degree.

Explain the concept of the root of a function and point out how to obtain it for the linear 
ǏɐȁƧɈǞȌȁة�ƊȺ�ɩƵǶǶ�ƊȺ�ǘȌɩ�ɈǘƵ�ǶǞȁƵ�ƧƊȁ�ƦƵ�ƮȲƊɩȁ�Ʀɯ�ǲȁȌɩǞȁǐ�ǞɈȺ�ȲȌȌɈ�ƊȁƮ�ɈǘƵ�ǞȁɈƵȲȺƵƧɈǞȌȁ�Ȍȁ�ɈǘƵ�
y-axis.

Analyze with the student the symmetrical shape of the equation of the line and identify each 
of its elements.

Notes for the teacher corresponding to Exercise 4

 ƵǏȌȲƵ�ɈǘƵ�ƵɮȯǶƊȁƊɈǞȌȁة�ǞɈ�ǞȺ�ȁƵƧƵȺȺƊȲɯ�ǏȌȲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ȲƵɨǞƵɩ�ɈǘƵ�ȯȲƵɨǞȌɐȺ�ƊƧɈǞɨǞɈɯ�ƊȺ�Ɗ�
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب



Explain to the learner that 
a function is linear if and 
only if a constant change 
in x produces a constant 
change in y.

Xȁ�ɈǘǞȺ�ɈɯȯƵ�ȌǏ�ƵɮƵȲƧǞȺƵȺة�
the learner will practice 
the different forms of the 
equation of the line 
depending on the 
provided information.



Highlight the importance 
of reading comprehension 
so that the learner can 
develop the equation 
requested in this exercise.

Invite the learner to 
identify the dependent 
variable and the 
independent variable and 
to detect on which axis in 
the plane each one of 
them is located.

The learner will be able to 
identify the parameters of 
the equations that are 
presented (slope and 
ɯٌǞȁɈƵȲƧƵȯɈةف�ɈȌ�ȺȌǶɨƵ�ɈǘƵ�
exercise.

Through reading 
ƧȌǿȯȲƵǘƵȁȺǞȌȁة�ɈǘƵ�
learner must identify the 
dependent and 
independent variables.



Notes for the teacher corresponding to the explanation of Topic 5

Indicate the elements of a second-degree polynomial that represents a quadratic function: 
ǿƊǞȁ�ɈƵȲǿة�ǿƊǞȁ�ƧȌƵǏ˛ƧǞƵȁɈة�ƊȁƮ�ǞȁƮƵȯƵȁƮƵȁɈ�ɈƵȲǿخ�

Detail the elements of the graph that represent a quadratic function and explain the reason 
ɩǘɯ�Ɗ�ǘȌȲǞɹȌȁɈƊǶ�ȯƊȲƊƦȌǶƊ�ƧƊȁȁȌɈ�ƦƵ�ƧȌȁȺǞƮƵȲƵƮ�ƊȺ�Ɗ�ǏɐȁƧɈǞȌȁة�ǏȌȲ�ɈǘǞȺ�ɯȌɐ�ǿɐȺɈ�ȺǘȌɩ�ɈǘƊɈة�Ǟȁ�
ɈǘƵ�ƧƊȺƵ�ȌǏ�ɈǘǞȺ�ɈɯȯƵ�ȌǏ�ƵȱɐƊɈǞȌȁȺة�ǏȌȲ�ƵƊƧǘ�xة�ɈǘƵȲƵ�ƊȲƵ�ɈɩȌ�y ƧȌȌȲƮǞȁƊɈƵȺة�ɩǘǞƧǘ�ƮǞȺȱɐƊǶǞ˛ƵȺ�ǞɈ�
as a function.

Explain the characteristics of the graph of the quadratic function according to the value 
ƊƧȱɐǞȲƵƮ�Ʀɯ�ɈǘƵ�ǿƊǞȁ�ƧȌƵǏ˛ƧǞƵȁɈ�Ɗة�ƵǿȯǘƊȺǞɹƵ�ɈǘƊɈ�ɈǘƵ�ǶƊȲǐƵȲ�ɈǘƵ�ɨƊǶɐƵ�ȌǏ�Ɗة�ɈǘƵ�ȁƊȲȲȌɩƵȲ�ɈǘƵ�
opening of the parabola and vice versa.

ÀǘƵ�ǶƵƊȲȁƵȲ�ǿɐȺɈ�ǲȁȌɩ�ɈǘƊɈة�ɈȌ�˛ȁƮ�ɈǘƵ�ǞȁɈƵȲȺƵƧɈǞȌȁȺ�Ȍȁ�ɈǘƵ x-axisة�ɈǘƵ�ƵȱɐƊɈǞȌȁ�ǿɐȺɈ�ƦƵ�
solved in its general form by setting it to zero and solving for x.

XɈ�ǞȺ�ȲƵƧȌǿǿƵȁƮƵƮ�ɈǘƊɈ�ɯȌɐ�ƵǿȯǘƊȺǞɹƵ�ɈǘƊɈة�ǲȁȌɩǞȁǐ�ɈǘƵ�ɹƵȲȌȺ�ȌǏ�ɈǘƵ�ǏɐȁƧɈǞȌȁة�ǞɈ�ƧƊȁ�ƦƵ�
ȲƵȯȲƵȺƵȁɈƵƮ�ƊȺ�ɈǘƵ�ȯȲȌƮɐƧɈ�ȌǏ�ɈɩȌ�ǏƊƧɈȌȲȺ�ƊȁƮ�Ǟȁ�ɈǘƵ�ȺƊǿƵ�ɩƊɯة�ɩǘƵȁ�ƮƵɨƵǶȌȯǞȁǐ�ɈǘƵ�
ǿɐǶɈǞȯǶǞƧƊɈǞȌȁ�ȌǏ�ɈǘƵȺƵ�ɈɩȌ�ǏƊƧɈȌȲȺة�Ɗ�ȺƵƧȌȁƮٌƮƵǐȲƵƵ�ȯȌǶɯȁȌǿǞƊǶ�ǞȺ�ȌƦɈƊǞȁƵƮخ

It is important that you develop an example that involves complex zeros and that you explain 
ɈǘƊɈ�ɩǘƵȁ�ɈǘƵȺƵ�ɈɯȯƵȺ�ȌǏ�ɨƊǶɐƵȺ�ƊȲƵ�ȯȲƵȺƵȁɈƵƮ�ǏȌȲ�ɈǘƵ�ȲȌȌɈȺ�ȌǏ�ɈǘƵ�ǏɐȁƧɈǞȌȁة�ǞɈ�ǞȺ�ǞȁƮǞƧƊɈǞɨƵ�ɈǘƊɈ�
the graph does not cross the x-axis.

ÀƵƊƧǘ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈǘƵ�ɐȺƵ�ȌǏ�ɈǘƵ�ƮǞȺƧȲǞǿǞȁƊȁɈ�ɈȌ�ǲȁȌɩ�ǞǏ�ɈǘƵ�ǐȲƊȯǘ�ȌǏ�ɈǘƵ�ǏɐȁƧɈǞȌȁ�ǘƊȺ�
intersections on the x-axis and how many.

Resume the procedure of completing the trinomial to obtain the standard form of the 
quadratic function. 

Notes for the teacher corresponding to Exercise 5

 ƵǏȌȲƵ�ɈǘƵ�ƵɮȯǶƊȁƊɈǞȌȁة�ǞɈ�ǞȺ�ȁƵƧƵȺȺƊȲɯ�ǏȌȲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ȲƵɨǞƵɩ�ɈǘƵ�ȯȲƵɨǞȌɐȺ�ƊƧɈǞɨǞɈɯ�ƊȺ�Ɗ�
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب

ÀǘƵ�ǶƵƊȲȁƵȲ�ǿɐȺɈ�ɩȌȲǲ�
with the characteristics of 
the graph of a quadratic 
function determined by 
the value of the main 
ƧȌƵǏ˛ƧǞƵȁɈخ



Explain that after locating 
ɈǘƵ�ɨƵȲɈƵɮ�ƧȌȌȲƮǞȁƊɈƵة�ɈǘƵ�
learner must use at least 
one value to the left and 
one value to the right of 
the vertex to obtain two 
other coordinates and be 
able to plot the graph.

The learner can use the 
formula to calculate the 
axis of symmetry in order 
to get the x-coordinate of 
the vertex and then obtain 
the y-coordinate.

Xȁ�ɈǘǞȺ�ƵɮƵȲƧǞȺƵة�ƊǏɈƵȲ�
ǐȲƊȯǘǞȁǐ�ɈǘƵ�ǏɐȁƧɈǞȌȁة�ɈǘƵ�
learner must locate the 
zeros or roots that are the 
solutions of the function.



The learner must factor to 
calculate the zeros or roots 
of the function. Indicate 
that the quadratic formula 
may be used instead of 
factoring.

The learner must convert 
the zeros into factors and 
perform multiplication to 
obtain the second-degree 
equation representing the 
function.

Explain that once the 
ɨƵȲɈƵɮ�ǞȺ�ǏȌɐȁƮة�ɈǘƵ�
maximum or minimum of 
the function can be 
calculated and point out 
the importance of 
identifying whether to use 
the x or y coordinate of the 
vertex according to what 
is requested in the 
problem.



Identify in the graph the 
domain and range of the 
function.

The learner will use the 
discriminant formula.

Notes for the teacher corresponding to the explanation of Topic 6

XɈ�ǞȺ�ǞǿȯȌȲɈƊȁɈ�ɈȌ�ǿƊǲƵ�ȺɐȲƵ�ɈǘƊɈ�ɈǘƵ�ǶƵƊȲȁƵȲ�ǞƮƵȁɈǞ˛ƵȺ�Ɗ�ȯȌǶɯȁȌǿǞƊǶ�ǏɐȁƧɈǞȌȁ�ǏȲȌǿ�Ɗȁɯ�ȌɈǘƵȲ�
type of function.

(ƵɈƊǞǶ�ɈǘƵ�ƧǘƊȲƊƧɈƵȲǞȺɈǞƧȺ�ȌǏ�ȯȌǶɯȁȌǿǞƊǶ�ǏɐȁƧɈǞȌȁ�ǐȲƊȯǘȺة�ǐɐǞƮƵ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ɨǞȺɐƊǶǶɯ�ǞƮƵȁɈǞǏɯ�
ǏȲȌǿ�Ɗ�ǐȲƊȯǘة�ɈǘƵ�ƮƵǐȲƵƵ�ȌǏ�Ɗ�ǏɐȁƧɈǞȌȁ�ƊȁƮة�ɈǘƵȲƵǏȌȲƵة�ǘȌɩ�ǿƊȁɯ�ȲȌȌɈȺ�ǞɈ�ǘƊȺ�ƊȁƮ�ȌǏ�ɩǘƊɈ�ɈɯȯƵ�
(real or complex).

0ɮȯǶƊǞȁ�ǘȌɩ�ɈǘƵ�ǐȲƊȯǘȺ�ȌǏ�ȯȌǶɯȁȌǿǞƊǶ�ǏɐȁƧɈǞȌȁȺ�ƊȲƵ�Ǟȁ˜ɐƵȁƧƵƮ�Ʀɯ�ɈǘƵ�ɨƊǶɐƵ�ȌǏ�ɈǘƵ�ǿƊǞȁ�
ƧȌƵǏ˛ƧǞƵȁɈ�ƊȁƮ�ƵɮƵǿȯǶǞǏɯ�ǐȲƊȯǘǞƧƊǶǶɯخ



It is recommended that you do a review about factoring and how a polynomial can be 
represented as the multiplication of its factors.

Point out to the learner the difference between a factor and a root and how he can 
distinguish one from the other.

�ƮƮȲƵȺȺ�ɈǘƵ�ȺɯȁɈǘƵɈǞƧ�ƮǞɨǞȺǞȌȁ�ƊȁƮ�ƵǿȯǘƊȺǞɹƵ�ɈǘƊɈة�ǞǏ�ɈǘƵȲƵ�ǞȺ�Ɗ�ǿǞȺȺǞȁǐ�ɈƵȲǿة�ǞɈ�ǞȺ�ȁƵƧƵȺȺƊȲɯ�ɈȌ�
ȲƵȺȯƵƧɈ�ǞɈȺ�ȯǶƊƧƵ�Ǟȁ�ɈǘƵ�ƮǞɨǞƮƵȁƮ�Ʀɯ�ɐȺǞȁǐ�Ɗ�ɹƵȲȌس�ƊǶȺȌ�ȯȌǞȁɈ�ȌɐɈ�ɈǘƊɈ�ɈǘƵ�ȌƦɈƊǞȁƵƮ�ȱɐȌɈǞƵȁɈ�ǞȺ�Ɗ�
degree less than the function before being divided and that the residue must be zero for the 
divisor to be a root of the function.

It is important that you present the quadratic formula again and explain that the values of x 
obtained by the formula are roots of the polynomial function.

Notes for the teacher corresponding to Exercise 6

 ƵǏȌȲƵ�ɈǘƵ�ƵɮȯǶƊȁƊɈǞȌȁة�ǞɈ�ǞȺ�ȁƵƧƵȺȺƊȲɯ�ǏȌȲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ȲƵɨǞƵɩ�ɈǘƵ�ȯȲƵɨǞȌɐȺ�ƊƧɈǞɨǞɈɯ�ƊȺ�Ɗ�
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب



Explain that intersections 
with the x-axis are the 
roots of the function and 
that the graph of a 
function cannot have 
more than one 
intersection with the 
y-axis since each input (x) 
can have only one output 
(y) to be considered as a 
function.

Review with the learner 
how to identify each 
element of the synthetic 
division and how to 
organize them in their 
answers.



Point out to the learner 
ɈǘƊɈة�ɩǘƵȁ�ɐȺǞȁǐ�ȺɯȁɈǘƵɈǞƧ�
ƮǞɨǞȺǞȌȁة�ɈǘƵ�ȲƵǿǞȁƮƵȲ�ǞȺ�
the same as the result of 
evaluating the function 
with the value of the 
divisor.

Point out the difference 
between factor and zero 
(root).

The learner should only list 
the possible rational zeros.



Indicate that after having 
obtained the list of 
ȯȌȺȺǞƦǶƵ�ɹƵȲȌȺ�ȌȲ�ȲȌȌɈȺة�ɈǘƵ�
learner must use the 
synthetic division to 
review each possible root 
ɐȁɈǞǶ�ǘƵ�˛ȁƮȺ�ȌȁƵ�ɈǘƊɈ�ǘƊȺ�
Ɗ�ɹƵȲȌ�ƊȺ�ȲƵȺǞƮɐƵ�ƊȁƮة�
ɈǘƵȲƵǏȌȲƵة�ǞɈ�ǞȺ�ɨƵȲǞ˛ƵƮ�ɈǘƊɈ�
it is a root.

ÀƊǲƵ�ɐȯ�ɈǘƵ�ƧȌȁƧƵȯɈ�ȌǏ�
complex numbers and the 
powers of i.
During the explanation 
use the quadratic formula 
on the quotient to obtain 
the rest of the zeros.

Notes for the teacher corresponding to the explanation of Topic 7

Explain by example how to differentiate a rational function and point out that the values of 
the function do not allow a zero in the denominator since it would cause an indetermination.
àȌȲǲ�ɩǞɈǘ�ɈǘƵ�ƧȌȁƧƵȯɈȺ�ȌǏ�ƮȌǿƊǞȁة�ȲƊȁǐƵة�ƊȁƮ�ǞȁɈƵȲɨƊǶ�ȁȌɈƊɈǞȌȁخ

§ȌǞȁɈ�ȌɐɈ�ɈǘƵ�ƮǞǏǏƵȲƵȁɈ�ɈɯȯƵȺ�ȌǏ�ƊȺɯǿȯɈȌɈƵȺ�ƊȁƮ�ǘȌɩ�ɈȌ�ƧƊǶƧɐǶƊɈƵ�ɈǘƵǿة�ƵǿȯǘƊȺǞɹƵ�ɈǘƊɈ�Ɗȁ�
ƊȺɯǿȯɈȌɈƵ�ȺǘȌɐǶƮ�ȁȌɈ�ƊǶɩƊɯȺ�ƦƵ�ȯȲƵȺƵȁɈ�ƊȁƮ�ǘȌɩ�ɈȌ�ƮƵɈƵȲǿǞȁƵ�ɈǘǞȺ�ȺǞɈɐƊɈǞȌȁخ�àȌȲǲ�ɩǞɈǘ�ɈǘƵ�
learner on an example of an oblique asymptote and help him identify its equation as a line 
equation of the form y = mx + b.

ªƵȺɐǿƵ�ɈǘƵ�ȯȲȌƧƵȺȺ�ȌǏ�ǶȌȁǐ�ƮǞɨǞȺǞȌȁة�ǞȁƮǞƧƊɈƵ�ɈȌ�ɈǘƵ�ǶƵƊȲȁƵȲ�ƵƊƧǘ�ȌǏ�ǞɈȺ�ƵǶƵǿƵȁɈȺ�ƊȁƮ�ɈǘƵ�
procedure to calculate it.



Notes for the teacher corresponding to Exercise 7

 ƵǏȌȲƵ�ɈǘƵ�ƵɮȯǶƊȁƊɈǞȌȁة�ǞɈ�ǞȺ�ȁƵƧƵȺȺƊȲɯ�ǏȌȲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ȲƵɨǞƵɩ�ɈǘƵ�ȯȲƵɨǞȌɐȺ�ƊƧɈǞɨǞɈɯ�ƊȺ�Ɗ�
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب

You can give the option to 
use factoring or the 
quadratic formula to 
obtain the values that 
should be omitted in the 
domain and avoid a 
division by zero.

The learner must 
determine the asymptotes 
��ƊȁƮ�ɈǘƵȁ�ɐȺƵةفǞǏ�ɈǘƵɯ�ƵɮǞȺɈـ
values of x to the left and 
right of the vertical 
asymptote to tabulate and 
obtain at least two points 
on each side of the 
asymptote in order to 
graph the function.



Explain to the learner how 
ɈȌ�ǿƊǲƵ�Ɗ�ɈƊƦǶƵ�ȌǏ�ȺǞǐȁȺ�
for each interval of the 
function and based on 
ɈǘƵȺƵ�ȺǞǐȁȺة�ɈǘƵ�ǶƵƊȲȁƵȲ�
will be able to determine 
the direction of each 
ȺɈȲȌǲƵ�ƊȺ�ǞɈ�ƊȯȯȲȌƊƧǘƵȺ�
the asymptotes.

Notes for the teacher corresponding to the explanation of Topic 8

ÀƊǲƵ�ȺɈƵȯ�ǏɐȁƧɈǞȌȁȺ�ƊȁƮ�ȯȲƵȺƵȁɈ�ɈǘƵǿ�ƊȺ�Ɗȁ�ƵɮƊǿȯǶƵ�ȌǏ�Ɗ�ȯǞƵƧƵɩǞȺƵ�ǏɐȁƧɈǞȌȁخ�XɈ�ǞȺ�
recommended to use a real-life example that is familiar to the learner to exemplify the 
piecewise functions.

§ȌǞȁɈ�ȌɐɈ�ɈǘƊɈ�Ɗ�ǏɐȁƧɈǞȌȁ�ƮƵ˛ȁƵƮ�Ʀɯ�ȯƊȲɈȺ�ǞȺ�Ɗ�ȺƵɈ�ȌǏ�ȲɐǶƵȺ�ɈǘƊɈ�ƧȌȲȲƵȺȯȌȁƮ�ȌȁǶɯ�ɈȌ�Ɗ�ƧƵȲɈƊǞȁ�
interval of the domain of the function.

Xȁ�ɈǘƵ�ǐȲƊȯǘ�ȌǏ�ɈǘƵ�ȯǞƵƧƵɩǞȺƵ�ǏɐȁƧɈǞȌȁة�ɯȌɐ�ǿɐȺɈ�ƵɮȯǶƊǞȁ�ɈǘƵ�ǿƵƊȁǞȁǐ�ȌǏ�ɈǘƵ�ƵǿȯɈɯ�ȯȌǞȁɈȺ�
and the full points and how they relate to the interval notation.

0ǿȯǘƊȺǞɹƵ�ɈǘƊɈ�ƵƊƧǘ�ȲƊȁǐƵ�ȌǏ�ɨƊǶɐƵȺ�Ǟȁ�ɈǘƵ�ƮȌǿƊǞȁ�ǘƊȺ�ǞɈȺ�Ȍɩȁ�ǐȲƊȯǘǞƧƊǶ�ȲƵȯȲƵȺƵȁɈƊɈǞȌȁة�
which depends on the rule that corresponds to it.

Try to use a graph to point out to the learner the domain and range of a piecewise function.



Notes for the teacher corresponding to Exercise 8

 ƵǏȌȲƵ�ɈǘƵ�ƵɮȯǶƊȁƊɈǞȌȁة�ǞɈ�ǞȺ�ȁƵƧƵȺȺƊȲɯ�ǏȌȲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ȲƵɨǞƵɩ�ɈǘƵ�ȯȲƵɨǞȌɐȺ�ƊƧɈǞɨǞɈɯ�ƊȺ�Ɗ�
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب

Explain that the rule to 
ɐȺƵة�Ǟȁ�ȌȲƮƵȲ�ɈȌ�ƧƊǶƧɐǶƊɈƵ�
ɈǘƵ�ȌɐɈȯɐɈ�ɨƊǶɐƵة�ƮƵȯƵȁƮȺ�
on the input value.

wƊǲƵ�ȺɐȲƵ�ɈǘƵ�ǶƵƊȲȁƵȲ�
ǞƮƵȁɈǞ˛ƵȺ�ɈǘƵ�ɨƊǶɐƵȺ�ɈǘƊɈ�
correspond to each 
interval.



The learner must identify 
ɈǘƵ�ǞȁɈƵȲɨƊǶȺ�ƮƵ˛ȁƵƮ�Ǟȁ�
ƵƊƧǘ�ȌǏ�ɈǘƵ�ȺɈȲȌǲƵȺ�ȌǏ�ɈǘƵ�
graph and use the interval 
notation to answer.

Notes for the teacher corresponding to the explanation of Topic 9

§ȲƵȺƵȁɈ�ɈǘƵ�ǏȌȲǿ�ȌǏ�ɈǘƵ�ƵɮȯȌȁƵȁɈǞƊǶ�ǏɐȁƧɈǞȌȁ�ƊȁƮ�ƵƊƧǘ�ȌǏ�ɈǘƵ�ƵǶƵǿƵȁɈȺ�ɈǘƊɈ�ǏȌȲǿ�ǞɈة�ǐɐǞƮƵ�ɈǘƵ�
learner to identify an exponential function.

It is important for the learner to review the rules of exponents to facilitate the evaluation of 
exponential functions.

0ɮȯǶƊǞȁ�ɈȌ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈǘƵ�ƵȱɐǞɨƊǶƵȁƧƵ�ȌǏ�ɈǘƵ�0ɐǶƵȲ�ȁɐǿƦƵȲة�ǘȌɩ�ǞɈ�ǐǞɨƵȺ�ȲǞȺƵ�ɈȌ�ɈǘƵ�ȁƊɈɐȲƊǶ�
exponential function and its role in the formula of population growth.

wƊǲƵ�ȺɐȲƵ�ɈǘƵ�ǶƵƊȲȁƵȲ�ǞƮƵȁɈǞ˛ƵȺ�ɈǘƵ�ǐȲƊȯǘ�ȌǏ�Ɗȁ�ƵɮȯȌȁƵȁɈǞƊǶ�ǏɐȁƧɈǞȌȁ�ƊȁƮ�ǲȁȌɩȺ�ǘȌɩ�ɈǘƵ�
ɨƊǶɐƵ�ȌǏ�ɈǘƵ�ƦƊȺƵ�Ǟȁ˜ɐƵȁƧƵȺ�ɈǘƵ�ƦƵǘƊɨǞȌȲ�ȌǏ�ɈǘƵ�ǐȲƊȯǘخ



�ȁƊǶɯɹƵ�ɈǘƵ�ƧǘƊȲƊƧɈƵȲǞȺɈǞƧȺ�ȌǏ�ɈǘƵ�ǐȲƊȯǘȺ�ȌǏ�ƵɮȯȌȁƵȁɈǞƊǶ�ǏɐȁƧɈǞȌȁȺة�ǞȁƧǶɐƮǞȁǐ�ɈǘƵǞȲ�ȲƊȁǐƵ�ƊȁƮ�
domain and contrast two examples that allow the learner to identify their differences.

Guide the learner to recognize the algebraic form of an exponential function that moves 
vertically or horizontally and show the translation graphically.

ªƵɨǞƵɩ�ɈǘƵ�ȯȲȌȯƵȲɈǞƵȺ�ȌǏ�ƵɮȯȌȁƵȁɈǞƊǶ�ǏɐȁƧɈǞȌȁȺة�ǞȁƧǶɐƮǞȁǐ�ɈǘƵ�ȲƵǶƊɈǞȌȁ�ƊǿȌȁǐ�ȺɐƧƧƵȺȺǞɨƵ�
values of y.

Notes for the teacher corresponding to Exercise 9

 ƵǏȌȲƵ�ɈǘƵ�ƵɮȯǶƊȁƊɈǞȌȁة�ǞɈ�ǞȺ�ȁƵƧƵȺȺƊȲɯ�ǏȌȲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ȲƵɨǞƵɩ�ɈǘƵ�ȯȲƵɨǞȌɐȺ�ƊƧɈǞɨǞɈɯ�ƊȺ�Ɗ�
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب�

ÀǘƵ�ǶƵƊȲȁƵȲ�ɩǞǶǶ�ȺƵƵǲ�ɈȌ�
equalize the bases on 
both sides of the equation 
in order to match the 
resulting exponents and 
determine the value of the 
variable.

The learner must apply 
the rules of the exponents 
to evaluate the function.



This exercise provides the 
input values for 
calculating the 
coordinates that will serve 
as a guide to plot the 
function. 

The learner must identify 
the type of function to 
ǲȁȌɩ�ɈǘƵ�ȺǘƊȯƵ�ȌǏ�ǞɈȺ�
graph and determine the 
asymptote after 
evaluating the function 
with the input values 
given in the exercise.

Knowing the initial 
function and given the 
shape of the function after 
ǞɈ�ǘƊȺ�ƦƵƵȁ�ɈȲƊȁȺǶƊɈƵƮة�ɈǘƵ�
learner can identify the 
type of translation and 
locate two points on the 
graph to plot it.



The learner must plot the 
function to determine its 
domain and range.

Applications of 
exponential functions in 
real-life situations.



According to the relation 
between successive 
ȌɐɈȯɐɈ�ɨƊǶɐƵȺة�ɈǘƵ�ǶƵƊȲȁƵȲ�
must identify what type of 
function it is.

Notes for the teacher corresponding to the explanation of Topic 10

0ǿȯǘƊȺǞɹƵ�ɈǘƵ�ȲƵǶƊɈǞȌȁ�ƦƵɈɩƵƵȁ�ǶȌǐƊȲǞɈǘǿǞƧ�ƵȱɐƊɈǞȌȁȺ�ƊȁƮ�ƵɮȯȌȁƵȁɈǞƊǶ�ƵȱɐƊɈǞȌȁȺة�ƊȁƮ�
ȯȲƵȺƵȁɈ�ɈȌ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈǘƵ�ƧǶƊȺȺǞ˛ƧƊɈǞȌȁ�ȌǏ�ǶȌǐƊȲǞɈǘǿȺ�ƊƧƧȌȲƮǞȁǐ�ɈȌ�ɈǘƵ�ƦƊȺƵ�ƵƊƧǘ�ȌȁƵ�ȌǏ�ɈǘƵǿ�
ǘƊȺة�ǐɐǞƮǞȁǐ�ɈǘƵǿ�ɈȌ�ƮǞǏǏƵȲƵȁɈǞƊɈƵ�ɈǘƵǞȲ�ȁȌǿƵȁƧǶƊɈɐȲƵخ

XɈ�ǞȺ�ȲƵƧȌǿǿƵȁƮƵƮ�ɈȌ�ɩȌȲǲ�ƧȌȁɨƵȲȺǞȌȁ�ƵɮƵȲƧǞȺƵȺ�ƦƵɈɩƵƵȁ�ǶȌǐƊȲǞɈǘǿǞƧ�ƵɮȯȲƵȺȺǞȌȁȺ�ƊȁƮ�
ƵɮȯȌȁƵȁɈǞƊǶ�ƵɮȯȲƵȺȺǞȌȁȺ�ƊȁƮ�ɨǞƧƵ�ɨƵȲȺƊة�ɐȺǞȁǐ�ƮǞǏǏƵȲƵȁɈ�ƦƊȺƵȺ�ǏȌȲ�ǶȌǐƊȲǞɈǘǿȺخ

Explain the graphs of logarithmic functions by means of an example that demonstrates how 
ɈǘƵȺƵ�ǐȲƊȯǘȺ�ȲƵ˜ƵƧɈ�ɈǘƵ�ǐȲƊȯǘȺ�ȌǏ�ɈǘƵǞȲ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ƵɮȯȌȁƵȁɈǞƊǶ�ǏɐȁƧɈǞȌȁȺخ�§ƊȲɈǞƧɐǶƊȲǶɯ�
point out the difference between the asymptotes of each type of function.

Point out to the learner that he can predict the shape and direction of the graph of a 
logarithmic function depending on the value of the variable b in the function and that there 
ƊȲƵ�ɈǘȲƵƵ�ǲƵɯ�ȯȌǞȁɈȺ�ɈǘƊɈ�ƧƊȁ�ǘƵǶȯ�ǘǞǿ�ɈȲƊƧƵ�ɈǘƵ�ǐȲƊȯǘخ�

�Ⱥǲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ƧǘƵƧǲ�Ȍȁ�ǘǞȺ�ƧƊǶƧɐǶƊɈȌȲ�ǞǏ�ǘƵ�ǘƊȺ�ɈǘƵ�ȌȯɈǞȌȁ�ɈȌ�ƧƊǶƧɐǶƊɈƵ�Ɗ�ǶȌǐƊȲǞɈǘǿ�ȌǏ�Ɗȁɯ�
ƦƊȺƵة�ƵɮȯǶƊǞȁ�ǘȌɩ�ɈȌ�ɐȺƵ�ɈǘƵ�ƦƊȺƵ�ƧǘƊȁǐƵ�ǏȌȲǿɐǶƊخ

Notes for the teacher corresponding to Exercise 10

 ƵǏȌȲƵ�ɈǘƵ�ƵɮȯǶƊȁƊɈǞȌȁة�ǞɈ�ǞȺ�ȁƵƧƵȺȺƊȲɯ�ǏȌȲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ȲƵɨǞƵɩ�ɈǘƵ�ȯȲƵɨǞȌɐȺ�ƊƧɈǞɨǞɈɯ�ƊȺ�Ɗ�
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب



Suggest to the learner to 
˛ȲȺɈ�ǞƮƵȁɈǞǏɯ�ƵƊƧǘ�ȌǏ�ɈǘƵ�
elements of the 
expression that he will 
transform.

Xȁ�ɈǘǞȺ�ƵɮƵȲƧǞȺƵة�ɩǘƵȁ�
ɈƊƦɐǶƊɈǞȁǐة�ǞɈ�ǞȺ�
recommended to use 
values of x that are powers 
of the base of the 
ǶȌǐƊȲǞɈǘǿة�ɩǘǞƧǘ�ɩȌɐǶƮ�
facilitate the calculation of 
y or f(x).

Note that the variable x is 
located within a square 
ȲȌȌɈة�ɈǘƵȲƵǏȌȲƵة�ɈǘƊɈ�
expression cannot be a 
value less than zero.



The learner must use the 
properties of logarithms to 
solve these exercises. 



Use the base change 
formula.

The learner must use the 
formula of continuous 
exponential growth or 
ƮƵƧȲƵƊȺƵة�ƧȌȁɨƵȲɈǞȁǐ�ɈǘƵ�
resulting expression to a 
natural logarithm in order 
to solve it.

The solution requires 
converting the 
exponential function to a 
logarithmic expression.



Notes for the teacher corresponding to the explanation of Topic 11

 ƵǐǞȁ�Ʀɯ�ȲƵǿƵǿƦƵȲǞȁǐ�ɈǘƵ�ƧȌȁƧƵȯɈȺ�ȌǏ�ɈȲǞǐȌȁȌǿƵɈȲǞƧ�ȲƊɈǞȌȺة�ɈǘƵȁ�ǐɐǞƮƵ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�
identify a trigonometric function.

0ɮȯǶƊǞȁ�ɈǘƵ�ȯƊȲɈǞƧɐǶƊȲ�ƧǘƊȲƊƧɈƵȲǞȺɈǞƧȺ�ȌǏ�ɈǘƵ�ȺǞȁƵ�ƊȁƮ�ƧȌȺǞȁƵ�ǏɐȁƧɈǞȌȁȺة�ƮƵɈƊǞǶ�ƵƊƧǘ�ȌǏ�ɈǘƵ�
elements of their algebraic expressions and what they represent within the sinusoidal graphs.
It is recommended to graphically present each of the parameters both in a graph of the sine 
function and in a graph of the cosine function.

§ȌǞȁɈ�ȌɐɈ�ǘȌɩ�ɈǘƵ�ȺǞǐȁ�ȌǏ�ɈǘƵ�ƧȌƵǏ˛ƧǞƵȁɈ�Ɗ�Ǟȁ�ɈǘƵ�ɈȲǞǐȌȁȌǿƵɈȲǞƧ�ǏɐȁƧɈǞȌȁ�ƊǏǏƵƧɈȺ�ɈǘƵ�ȺǘƊȯƵ�
that the graph acquires both in the sine and cosine functions and emphasize the importance 
ǏȌȲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ǲȁȌɩ�ɩǘƊɈ�ȺǘƊȯƵ�ɈǘƵ�ǐȲƊȯǘ�ɩǞǶǶ�ǘƊɨƵ�ƦƵǏȌȲƵ�ǐȲƊȯǘǞȁǐة�ƦƵƧƊɐȺƵ�ɈǘǞȺ�ɩǞǶǶ�
facilitate its plotting.

Show the sine and cosine graphs without any displacement and allow the learner to locate 
ɈǘƵ�ȲȌȌɈȺة�ɈǘƵ�ǞȁɈƵȲȺƵƧɈǞȌȁ�Ȍȁ�ɈǘƵ�y-axis�ƊȁƮ�ɈǘƵ�ǿǞȁǞǿɐǿ�ƊȁƮ�ǿƊɮǞǿɐǿ�ȯȌǞȁɈȺة�ƵɮȯǶƊǞȁ�ǘȌɩ�
these 5 points will be decisive for the drawing of the graph. 

Then contrast with examples of sine and cosine graphs that present horizontal and vertical 
ƮǞȺȯǶƊƧƵǿƵȁɈȺة�ǐɐǞƮƵ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ǶȌƧƊɈƵ�ɈǘƵ�ȲȌȌɈȺة�ɈǘƵ�ǞȁɈƵȲȺƵƧɈǞȌȁ�Ȍȁ�ɈǘƵ�ɯٌƊɮǞȺ�ƊȁƮ�ɈǘƵ�
minimum and maximum points.

Explain how to obtain the coordinates of the roots and the minimum and maximum points of 
the graph using the parameters of the trigonometric function.

Xȁ�ɈǘƵ�ȺƊǿƵ�ɩƊɯة�ƮƵȺƧȲǞƦƵة�Ʀɯ�ǿƵƊȁȺ�ȌǏ�Ɗȁ�ƵɮƊǿȯǶƵة�ǘȌɩ�ɈȌ�ȌƦɈƊǞȁ�ɈǘƵ�ɈȲǞǐȌȁȌǿƵɈȲǞƧ�ǏɐȁƧɈǞȌȁ�
from its graph.

Notes for the teacher corresponding to Exercise 11

 ƵǏȌȲƵ�ɈǘƵ�ƵɮȯǶƊȁƊɈǞȌȁة�ǞɈ�ǞȺ�ȁƵƧƵȺȺƊȲɯ�ǏȌȲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ȲƵɨǞƵɩ�ɈǘƵ�ȯȲƵɨǞȌɐȺ�ƊƧɈǞɨǞɈɯ�ƊȺ�Ɗ�
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب



The learner must identify 
the parameters of the 
trigonometric function in 
order to calculate the 
requested data.

Inform the learner that 
phase shift refers to 
horizontal shift.



Guide the learner to 
identify the parameters of 
the function so that before 
tracing the graph he 
ǲȁȌɩȺ�ǞǏ�ɈǘƵ�ǐȲƊȯǘ�
presents some type of 
displacement.

Explain to the learner that 
depending on the cycle he 
ȺƵǶƵƧɈȺ�Ȍȁ�ɈǘƵ�ǐȲƊȯǘس�ǘƵ�
could obtain several 
equations of the function 
described by the same 
graph.

Notes for the teacher corresponding to the explanation of Topic 12

XȁǏȌȲǿƊǶǶɯة�ƵɮȯǶƊǞȁ�ɈǘƊɈ�Ɗ�ƧȌȁɈǞȁɐȌɐȺ�ǏɐȁƧɈǞȌȁ�ǞȺ�ȌȁƵ�ɈǘƊɈ�ƮȌƵȺ�ȁȌɈ�ȯȲƵȺƵȁɈ�Ɗȁɯ�ǯɐǿȯ�ȌȲ�
ǞȁɈƵȲȲɐȯɈǞȌȁ�Ǟȁ�ǞɈȺ�ȺɈȲȌǲƵخ

Point out that graphs can be continuous in reference to only a certain interval.
Return to the concept of limits and explain each of the three conditions of continuous 
ǏɐȁƧɈǞȌȁȺة�ǞɈ�ǞȺ�ȲƵƧȌǿǿƵȁƮƵƮ�ɈǘƊɈ�ɯȌɐ�ȲƵǶɯ�Ȍȁ�ǐȲƊȯǘȺ�ɈǘƊɈ�ƵɮƵǿȯǶǞǏɯ�ƵƊƧǘ�ƧȌȁƮǞɈǞȌȁخ

Xȁ�ɈǘƵ�ȺƊǿƵ�ɩƊɯة�ƊǶǐƵƦȲƊǞƧƊǶǶɯ�ȯȲȌɨƵ�ɈǘƵ�ɈǘȲƵƵ�ƧȌȁƮǞɈǞȌȁȺ�ȌǏ�ƧȌȁɈǞȁɐǞɈɯخ

àȌȲǲ�ɩǞɈǘ�ƵɮƊǿȯǶƵȺ�ȌǏ�ǏɐȁƧɈǞȌȁȺ�ɩǘȌȺƵ�ǐȲƊȯǘȺ�ƊȲƵ�ƮǞȺƧȌȁɈǞȁɐȌɐȺ�ƊȁƮ�ƵɮȯǶƊǞȁ�ƊɈ�ɩǘƊɈ�ȯȌǞȁɈ�
and under what condition the discontinuity occurs.



Notes for the teacher corresponding to Exercise 12

 ƵǏȌȲƵ�ɈǘƵ�ƵɮȯǶƊȁƊɈǞȌȁة�ǞɈ�ǞȺ�ȁƵƧƵȺȺƊȲɯ�ǏȌȲ�ɈǘƵ�ǶƵƊȲȁƵȲ�ɈȌ�ȲƵɨǞƵɩ�ɈǘƵ�ȯȲƵɨǞȌɐȺ�ƊƧɈǞɨǞɈɯ�ƊȺ�Ɗ�
preparation of the topic. 

Xȁ�ɈǘƵ�ƊƧɈǞɨǞɈǞƵȺ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ɈȌ�ɈǘƵ�ɈȌȯǞƧ�Ǟȁ��ǶƵǲȺ�ɯȌɐ�ɩǞǶǶ�˛ȁƮ�ƵɮƵȲƧǞȺƵȺ�ȺɐƧǘ�ƊȺب

The learner must draw the 
ǐȲƊȯǘ�ƊȁƮ�ƮƵ˛ȁƵ�Ʀɯ�
observation whether it is a 
continuous or 
discontinuous graph.

Tell the learner that the 
holes in the graph of the 
function are the points of 
discontinuity.



Point out to the learner 
that the excluded points 
in the expression are the 
points where the 
discontinuity occurs.
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