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                    Unit 8. FUNCTION 

 
 
1. COORDINATES IN THE PLANE 

T o represent  points  in the p lane,  we use two perpendicu lar  s t raight l ines.  
They are cal led the Car tesian axes  or  coord inat e axes . The coordinat e axes 
divide the plane i nt o four equal  parts c al l ed quadrant s:  

 

 

The horizont al  axi s is c al l ed the x-axis .  

The vert ic al  axis i s c al l ed the y-axis .  

Point O,  where the two axes int ersect ,  is c al l ed the o rig in.  

The coordinat es of a point ,  P,  are represent ed by (x,  y).  

PLOTTING POINTS 

Solv ed Exercise:   Plot the fol lowing points:  

A(1,  4) , B( -3,  2) , C(0,  5) ,  D( -4,  -4),  E(-5, 0),  F(4,  -3),  G(4,  0) ,  H(0, -2)  

 

 

 
 

 

I Quadrant 

IV Quadrant III Quadrant 

II Quadrant 
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2. FUNCTION 

A real  func tion of  real  var iab l es is  an y funct ion,  f , that  assoc iates a 

real  number  ( imag e)  to each el ement  in  a cer tain  subset  (domain) .  

f :  D     

   x     f(x) =  y  

The subset  which def ines  the f unct ion is  cal led the domain.  

The number x bel onging to the domain of  the f unct ion is  cal led the 

independent v ar iable .  

The number , y,  assoc iated by f  to the valu e x, is  called the 

dependent  v ar iable .  The image of  x is  designated b y f (x):  

                   y =  f (x)   

The rang e of  a func t ion is  the set  of  real  valu es that the var iab l e y 

or  f (x)  takes :  

                 x      

 

In i t ial  set     Final  set  

 

DOM AIN AND RANGE  

The domain  is  the set  of  el ements  that  have an image:  

D = {x   /   f ( x)}  

The range  is  the set  of  the imag es.  

R = {f (x) /x  D}  
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GRAPH OF A FUNCTION  

I f  f  is  a real  func tion,  ever y pai r (x, y)  = (x, f (x) ) determ ined by the 
func t ion f  cor responds to the Car tes ian p lane as  a s ingle point  P(x,  y) =  
=P(x,  f (x) ).  T he value of  x must  belong to the domain of  the func t ion.  

The set  of  points belonging to a f unct ion is  un l imi ted,  and the pai rs 
are ar rang ed in a tab le of  values  which correspond to the points of  the 

func t ion. These values , on the Car tes i an p lane,  det ermine points on the 
graph.  Join ing these points wi th a cont inuous l ine g ives the graphical  
represent at ion of  the f unct ion.  

x 1 2 3 4 5 

f(x)   2  4  6 8 10 

 

Another  example :  

The price of  a taxi r ide is  represented by: y = 3 + 0.5x,  where x is  
the t ime in  minutes  of  the r ide (3 is  the min imum f are) .  

x 10 20 30 

y= 3 + 0.5x  8 13 18 
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3. DOMAIN OF A FUNCTION 

The domain  is  the set of  e lements that  hav e an image.  

D = {x / f(x) }  

 

Initial set            Final set   

Study  the Domain of  a Function  

EXAM PLE 1:  Domain  of a  Polynomial  Funct ion  

The domain is  .  

f(x)= x 2  − 5x + 6             D =  

EXAM PLE 2:  Domain of a  Rational  Funct ion  

The domain is , minus the values that would annul the 

denominator  ( there cannot be a number whose denominator  is  
zero) .  

 

x² -  5x + 6 = 0   D =  - {2, 3} 

 

EXAMPLE 3: What do you think is the domain of 3)( xxf ? And the domain of 

xxf )( ? 
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4. INCREASING AND DECREASING FUNCTIONS 
 

Str ict ly Increasing Funct ion  

 

 

 

 

Increasing Funct ion  

            

 

 

 

 

Str ict ly Decreasing Funct ion  

 

 

 

 

Decreasing Funct ion  
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5. ABSOLUTE AND RELATIVE MAXIMUM AND MINIMUM 

 
Absolute Max imum  

 

A function has its absolute maximum at x = a if the ordenate is greater than or equal to 
any point in the domain of the function. 

 

a =  0  

Absolute M in imum  
 

A function has its absolute minimum at x = b if the ordenate is less than or equal to 

any point in the domain of the function. 
 

 

b =  0  

Relat ive Max imum and min imum   
 

A function, f, has a relative maximum, at point a, if f(a) is greater than or equal to the 
points near the point a. 

A function, f, has a relative minimum, at point b, if f(b) is less than or equal to the 

points close to point b. 

 

a  =  3 .0 8      b =  -3 . 08  
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6. SIMMETRY: EVEN AND ODD FUNCTIONS 
 

 

Even Function - Symmetry 
about the Vertical Axis  

 

The functions that are symmetrical 
about the vertical axis are called even 
functions. 

 

 

Odd Function - Symmetry 
about the Origin 

 
The symmetrical functions about the 

origin are called odd functions. 

 

 

 

 
 
7. PERIODIC FUNCTIONS 

 
A function, f(x), is periodic for period T, if it is verified for every integer (z): 
 

                            f(x) = f(x + zT) 
 

  

T = ……. 
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8. X- AND Y- INTERCEPTS 

 

9. ASYMPTOTES 
 

 

T = ……. 

T = ……. 

X-intercept: ……… 

 

    Y- intercept: …… 

Horizontal Asymptotes: ……… 

 

 
Vertical Asymptotes:………… 
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EXERCISES 

 
1.  Study the charac teris tics of  the fol l owing func tion:  

 

 
 
 

 
 
 

 
2.  Study the charac teris tics of  the fol l owing func tion:  

 

 

 

 
 

Dom= 

Range= 

Increasing interval: 

Decreasing interval: 

Simmetry: 

 

Period: 

 

X-intercept: 

Y-intercept: 

 

Maximum: 

Minimum: 

 

Asymptotes: 

 

 

 

 

 

 

 Dom= 

Range= 

Increasing interval: 

Decreasing interval: 

Simmetry: 

 

Period: 

 

X-intercept: 

Y-intercept: 

 

Maximum: 

Minimum: 

 

Asymptotes: 
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3.  Study the charac teris tics of  the fol l owing func tion:  

 

 

 

4.  Study the charac teris tics of  the fol l owing func tion:  

  

 

 

 
5.Study the charac te ris tics of  the fol lowing func tion:  

 

 

 

 

 

Dom=……………………………… 

Range= ……………………………… 

Increasing interval: …………………… 

Decreasing interval: ………………… 

Simmetry: ……………………………… 

 

Period: ……………………………… 

 

X-intercept: ……………………… 

Y-intercept: ……………………… 

 

Maximum: ……………………………… 

Minimum: ……………………………… 

 

Asymptotes: …………………………… 

                   ……………………………… 

 

 

 

 

 

 

 

 

 

Dom=……………………………… 

Range= ……………………………… 

Increasing interval: …………………… 

Decreasing interval: ………………… 

Simmetry: ……………………………… 

 

Period: ……………………………… 

 

X-intercept: ……………………… 

Y-intercept: ……………………… 

 

Maximum: ……………………………… 

Minimum: ……………………………… 

 

Asymptotes: …………………………… 

                   ……………………………… 

 

 

 

 

 

 

Dom=……………………………… 

Range= ……………………………… 

Increasing interval: …………………… 

Decreasing interval: ………………… 

Simmetry: ……………………………… 

 

Period: ……………………………… 

 

X-intercept: ……………………… 

Y-intercept: ……………………… 

 

Maximum: ……………………………… 

Minimum: ……………………………… 

 

Asymptotes: …………………………… 

                   ……………………………… 
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7.  Study the charac te ristic s of  the fol lowing functi on:  

  

 

 

 

 

 

 

 

 

 

 

 

8.  The graph below shows  the rou te of  two cycl ists. Anal i se the m and 

answe r: How fa r di d the y cycle? Di d the y sta rt at the same ti me? Which  
cycl ist t ravel le d the fas tes t? Did the y mee t at any poin t in  time ?  

 

 

9. On a smal l  is land there a re two  taxi  companies. The mi nimum fare  

for company A is €1 .5, and the y charge €0.35 f or each  ki lome tre. The  
minimum fare  for company B  is €2 .5,  and they  charge  €0.25  for each  

ki lome tre. D raw on a  graph the  functi ons re presenting the cos t of  a t ri p  
de pending on the ki lometre you  travel  with each company, and decide  
which company is cheaper to go on a ce rtain journe y.  

 

Dom= 

Range= 

Increasing interval: 

Decreasing interval: 

Simmetry: 

 

Period: 

 

X-intercept: 

Y-intercept: 

 

Maximum: 

Minimum: 

 

Asymptotes: 
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10. TYPES OF FUNCTIONS 
 

 

This year, we will focus on polynomial functions until the second degree although we 
will introduce some irrational functions. 

 

 
10.1. CONSTANT FUNCTIONS 

 

Hor izontal  Lines  

The equation of a constant function is:   
                  y = b 
The criterion is given by a real number. 
The slope is 0. 

The graph is a horizontal line parallel to the x-axis 

 

Vert ical  L ines  

The lines parallel to the y-axis are not functions.  
The equation of a vertical line is:  x = a. 

 

 

 
10.2. LINEAR FUNCTIONS 
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The equation of a linear function is: 

y = mx + b 

Its graph is an oblique straight line, which is defined by two points of the function.  

Example:     y = x + 4        m = 1      b= 4 

I t s  gr ap h  i s  a n  o bl iq ue s tra ig h t l i ne ,    

w h i ch  i s  de f i ned  b y tw o  po i n ts  o f  the  fu nc t i on .   

x 0 -4  

y = x + 4  4  0 

 

m is the slope of the st raight  l ine  

The slope i s the inc l inat i on of the 
l ine w i th respect  t o the x-axi s.  

I f m > 0 ,  the funct ion  i s 
increasing  and  the angle  of t he l i ne 
w i th the posi t i ve x-axi s is acute.  

 

 

I f  m <  0 ,  the  f unc ti o n  i s  decr easi n g  

and  the  an gl e  be tw een the  l i ne  w i th  the  

pos i t i ve  x-a xi s  i s  ob t use .  

 

Two paral l el  l ines have the sam e slope.  Example :  m=2 

   

 

 

Look at these straight lines: 

Do you know what n indicates? 
 

……………………………….. 

……………………………….. 

……………………………….. 

……………………………….. 

……………………………….. 

http://www.vitutor.com/geometry/line/slope.html
http://www.vitutor.com/geometry/line/parallel_lines.html
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EXERCISE 10.  Graph the following  linear  funct ions,  ind icat ing the s lope and  
y- intersect ion.  

 
a)  Y = 2x +1  

 
 

 
 

 
 
 

 
 

 
 
 

 
b)  Y= -3/4 x -1  

 

 
 

 
 
 

 
 

 
 
 

 

 
10.3. QUADRATIC FUNCTIONS 

The equat i on of a quadratic funct ion  is:  

y = ax² + bx +c  

I ts graph  is a parabola .  

Graphical Representat ion of the Parabola  

 
A parabola c an be bui l t  from these points:  

1.- Vertex  

 

The axis of symmetry  passes through the vertex  of the parabola.  

The equat i on of the axis of symmetry  i s:     

2.- x- in tercepts  

For the int erc ept  w i t h the x-axis,  the second coord inate  is always zero:  

ax² + bx +c = 0  

To find the x-int ec epts,  sol ve the resul t ing quadrat ic  equat i on:  

        Two intercept poin ts: (x1 ,  0 ) (x 2 ,  0) if b² − 4ac > 0  
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One in tercept point : (x1 ,  0) if b ² − 4ac = 0  

No in tercept points i f b² − 4ac < 0  

3.- y- in tercept  

For the int erc ept  w i th the y -axis,  the f irs t coord inate  i s always zero:  

f(0 ) = a ·  0² + b ·  0 + c = c         (0,  c)  

 
Example: Graph the quadrat ic funct ion y = x² − 4x + 3.  
1.  Vertex  

xv  = − (−4)/2 = 2     y v  = 2² − 4 ·  2 + 3 = −1        

 V(2,  −1)  

2.  x- intercepts  

x² - 4x + 3 = 0  

        

(3,  0)      (1,  0 )  

3.  y- intercept  

(0,  3)  

SOLUTION:  

 

 
 
EXERCISE 11.  Graph the fol lowing quadrat ic funct ions,  ind icat ing the 
vertex:  
 

a)  y = x²  
 
 
 
 

 
 

 
 
 



         English Maths. 3rd Year,                      European Section at Modesto Navarro. La Solana. 

UNIT 8. FUNCTIONS.          16   

 

 
 

 
b)  y = x² +1  

 
 
 
 
 
 
 
 
 
 
 
 

c ) y = x² -2  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

d)  Could you conclude someth ing from the previous graphs?. . . . . . . .. . . . .. . .  
……………………………………………………………………………………………… 

 
 

e)  y = (x – 2) ²  
 
 

 
 

 
 
 

 
 

 

 
f)  Cou ld you conclude someth ing from the previous graph  

again?. . . . . . . . . . . . . . . .. . . . . .. . . . .. . . . . .. . . . .. . . . . .. . . . .. . . . . .. . . . . .. . . . .. . . . . .. . . .. . . . . . . .. . . . .. . . .  
……………………………………………………………………………………………… 

 
 
 

 

 

10.4. HYPERBOLA 

Hyperbolas  are al so the graphs of funct i ons .  
The simplest  hyperbola  i s represent ed with the equat i on  
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 .  

I ts asymptotes  are the axes .  

The center  of the hyperbola ,  which is where t he asymptot es int ersect ,  is th e 
or ig in .   

 

 

 
 
 
 
 

 
 

 
 
 

 
 
 

 
 

 
 

EXAMPLE: VERTICAL TRANSLATION 

 

Conclusions:  

……………………………………

……………………………………

……………………………………

……………………………………

……………………………………. 

……………………………………

……………………………………

……………………………………. 
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EXAMPLE: HORIZONTAL TRANSLATION  

 

 

 

10.5. PIECE FUNCTIONS 

Piecewise functions  are funct i ons def ined by di f ferent  cri teri a  acc ording t o 
the i nt erval s being c onsidered.  

Example :  Graph the fol l owing piec e funct i on:       

                               

Conclusions:  

……………………………………

……………………………………

……………………………………

……………………………………

……………………………………. 

……………………………………

……………………………………

……………………………………. 
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ABOUT LINEAR FUNCTION: 

1.  Y= 3  

 

 

2.  X = 2  

 

 

3.  y = 2x – 1  

 

4.  y = −2x – 1  

 

 

5.  y = ½x – 1  

EXERCISES     

UNIT 9.  FUNCTIONS.   
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6.  y = -½x – 1  

 

 

7.  Graph t he f o l low ing func t ion s based on the informat ion g iv en :  

a)The l ine has a  s lope of  −3 and i ts y - int ercept is  −1 .  

 

 

 

b)The l in e has a s lope of  4  and passe s thr ough po int  (−3, 2 ) .  

 

 

c)  The l ine passe s thr ough po ints A (−1, 5 ) and B (3 , 7 ).  

 

 

d)  The l ine passe s thr ough po int  P  (2 , −3 ) and is par a l le l to t he l ine  

          y  = −x +1 .  
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8.  We can buy three  pound s of  squ id  a t  the  mar ket f or  $18. Determine the  

equat ion and repre sent  the  func t ion  that  de f ines  the  cost  of  sq uid  based on  

we ight .  

 

 

 

9.  A car  renta l charge is $100 per  day p lu s $0 .30 per  mi le trave l led. Determine the  

equat ion of  the l ine that  repre sent s the d a i ly  cos t  by the number of  m i le s trave l led  

and graph i t .  If  a tot a l of  300 mi le s was trave l led  in one d ay, how much is the  

renta l company g o ing t o re ce ive as payment?  

 

 

 

10.  It  has been ob served that  a part icu lar  p lant 's growth  is d irec t ly  pr oport iona l t o  

t ime . It  measur ed 2  cm when  it  arr ived  at  the  nursery and 2 .5 cm exac t ly  one  week  

later . If  the p lant  cont inues to gr ow at  th is ra te, det ermine the funct ion that  

represent s the p lant ' s growth and graph i t .   

 
 

 
 
 

 
ABOUT QUADRATIC FUNCTIONS: 

11.  Graph t he f o l low ing quadrat ic funct ions :  

1.  y = −x² + 4x – 3  
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2.  y = x²  + 2x + 1  

 

 

 

3.  y = x²  + x + 1  

 

 

 

 

 
 
 

12. A quadrat ic fun ct ion has an  equat ion in the form y = x²  + ax + a and passe s 
through p o int  (1 , 9 ). Ca lcu la te the va lue of  a.  
 

 
 
 

 
 
 

 
 
 

 
 

13.  From the graph of  fun ct ion f (x ) = x 2 ,  graph the f o l low ing  tr ans lat ions :  

1. y = x²  +1  

 

 

 

2. y = x²  − 3  
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3. y = (x + 1 )²  

 

 

 

4. y = (x - 1 )²  

 

 

 

5. y = (x − 1 )²  + 2  

 

 

 

14. The quadrat ic equa t ion  y = ax²  + bx + c  passes t hrough p o int s (1,1) , (0, 0 ) 

and (−1 ,1 ). Ca lcu la te the va lue of  a, b  and c .  
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 

ABOUT HYPERBOLAS. 
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15. Graph the Following Rational Functions: 

a) f(x) = 6/x  
 

 

 

 

 

 

b)  
 

 

 

 

 

 

 

c)  
 

 

 

 

 

 

 

d) 
x

xf
2

)(  

 

 

 

 

 

 

 

e) 
x

xf
1

)(  

 

 

 

 

 

f) 
2

1
)(

x
xf  

 

 

 

 

 

 
 

 

16.  Graph t he f o l low ing p iecewise funct ions :  

a)  
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b)  

 

 

 

 

 

 

c)  

 
 

 

 

 
 
 

 
 
 

ABOUT  CHARACTERISTICS OF FUNCTIONS.  

17.  Exercise 14. Page 155. 
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18.  Exercise 15. Page 155. 
 

 
 
 

 
 

 
 

19.  Exercise 16. Page 156. 

 
 

 
 
 

 
 

20.  Exercise 39. Page 158. 

 
 

 
 

 
 
 

 

21.  Exercise 40. Page 158. 

 
 
 

 
 
 

 
 

22.  Exercise 41. Page 159. 
 

 
 
 

 
 
 

23.  Exercise 42. Page 159. 
 

 
 

 
 

24.  Exercise 44. Page 159. 

 
 

 
 
 

 
 
 

 
 

 

25.  Exercise 64. Page 159. 
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26.  Exercise 65. Page 160. 
 

 
 
 

 
 

 
 
 

 
 
 

27.  Exercise 66. Page 160. 
 


