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Definition of the Radian 

 

 

Investigation – The Relationship among , r and l 

When  is measured in radians, there is a very simple equation that relates r (the radius of the circle),  (the angle at the 

centre of the circle) and l (the length of the arc that subtends the angle ).  The purpose of this investigation is to discover 

this relationship.  Complete the table below and then answer the question at the bottom of the page. 

Diagram r  l 

 

1 1  

 

1 2  

 

1 3  

 

2 1  

 

2 2  

 

2 3  

 

3 1.5  

 

r 

r 

l 

l, 

Important Note 

Whenever the units of angle measure are not 

specified, the units are assumed to be radians. 

This angle is called a 

central angle. 
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INTRODUCTION TO TRIGONOMETRIC FUNCTIONS 

Overview 

Now that we have developed a thorough understanding of trigonometric ratios, we can proceed to our investigation of 

trigonometric functions.  The old adage “a picture says a thousand words” is very fitting in the case of the graphs of trig 

functions.  The curves summarize everything that we have learned about trig ratios.  Answer the questions below to 

discover the details. 

Graphs 

x siny x  

0 0 

6
  1 2 0.5  

4
  1 2 0.70711  

3
  3 2 0.86603  

2
  1 

2
3
  3 2 0.86603  

3
4
  1 2 0.70711  

5
6
  1 2 0.5  

  0 

7
6
  1 2 0.5   

5
4
  1 2 0.70711   

4
3
  3 2 0.86603   

3
2
  1 

5
3
  3 2 0.86603   

7
4
  1 2 0.70711   

11
6
  1 2 0.5   

2  0 
 

 

Questions about sin x 

1. State the domain and range of the sine 

function. 

2. Is the sine function one-to-one or 

many-to-one? 

3. State a suitable subset of the domain of 

( ) sinf x x  over which  1f x
 is defined. 

4. How can the graph of the sine function help you 

to remember the sign (i.e. + or ) of a sine ratio 

for any angle? 

5. How can the graph of the sine function help you 

to remember the sine ratios of the special 

angles? 

6. Sketch the graph of ( ) sinf x x  for 

2 2x    . 

 

x cosy x  

0 1 

6
  3 2 0.86603  

4
  1 2 0.70711  

3
  1 2 0.5  

2
  0 

2
3
  1 2 0.5   

3
4
  1 2 0.70711   

5
6
  3 2 0.86603   

  1 

7
6
  3 2 0.86603   

5
4
  1 2 0.70711   

4
3
  1 2 0.5   

3
2
  0 

5
3
  1 2 0.5  

7
4
  1 2 0.70711  

11
6
  3 2 0.86603  

2  1 
 

 

Questions about cos x 

1. State the domain and range of the 

cosine function. 

2. Is the cosine function one-to-one or 

many-to-one? 

3. State a suitable subset of the domain of 

( ) cosf x x  over which  1f x
 is defined. 

4. How can the graph of the cosine function help 

you to remember the sign (i.e. + or ) of a 

cosine ratio for any angle? 

5. How can the graph of the cosine function help 

you to remember the cosine ratios of the special 

angles? 

6. Sketch the graph of ( ) cosf x x  for 

2 2x    . 

 
  

I II III IV 

4


2
 3

4
 5

4
 3

2
 7

4
 2

( ) cosf x x

4


2
 3

4
 5

4
 3

2
 7

4
 2

2
3

2
2 

4


2
 3

4
 5

4
 3

2
 7

4
 2

2
3

2
2 

I II III IV 

( ) sinf x x

4


2
 3

4
 5

4
 3

2
 7

4
 2
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x tany x  

2
  undefined 

3
  3 1.73205   

4
  1 

6
  1 3 0.57735   

0 0 

6
  1 3 0.57735  

4
  1 

3
  3 1.73205  

2
  undefined 

2
3
  3 1.73205   

3
4
  1 

5
6
  1 3 0.57735   

  0 

7
6
  1 3 0.57735  

5
4
  1 

4
3
  3 1.73205  

3
2
  undefined 

 

 

Questions about tan x 

1. State the domain and range of the 

tangent function. 

2. Is the tangent function one-to-one or 

many-to-one? 

3. State a suitable subset of the domain of 

( ) tanf x x  over which  1f x
 is defined. 

4. How can the graph of the tangent function help 

you to remember the sign (i.e. + or ) of a 

tangent ratio for any angle? 

5. How can the graph of the tangent function help 

you to remember the tangent ratios of the 

special angles? 

6. Sketch the graph of ( ) tanf x x  for 

3 5

2 2
x

 
   . 

 

x cscy x  

0 undefined 

6
  2 

4
  2 1.41421  

3
  2 3 1.15470  

2
  1 

2
3
  2 3 1.15470  

3
4
  2 1.41421  

5
6
  2 

  undefined 

7
6
  2 

5
4
  2 1.41421   

4
3
  2 3 1.15470   

3
2
  1 

5
3
  2 3 1.15470   

7
4
  2 1.41421   

11
6
  2 

2  undefined 
 

 

Questions about csc x 

1. State the domain and range of the 

cosecant function. 

2. Is the cosecant function one-to-one or 

many-to-one? 

3. State a suitable subset of the domain of 

( ) cscf x x  over which  1f x
 is defined. 

4. How can the graph of the cosecant function 

help you to remember the sign (i.e. + or ) of a 

cosecant ratio for any angle? 

5. How can the graph of the cosecant function 

help you to remember the cosecant ratios of the 

special angles? 

6. Sketch the graph of ( ) cscf x x  for 

2 2x    . 

 
  

4


2
 3

4
 5

4
 3

2
 7

4
 2

2
3

2
  9

4
 5

2


4


2
 3

4
 5

4
 3

2
 7

4
 2

2
3

2
2 

4


2
 3

4
 5

4
 3

2
 7

4
 2

( ) cscf x x

I II III IV 

Asymptotes 

IV I II III 

4


2
 3

4
 5

4
 3

2


2
 4



Asymptotes 

( ) tanf x x
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x secy x  

2
  undefined 

3
  2 

4
  2 1.41421  

6
  2 3 1.15470  

0 1 

6
  2 3 1.15470  

4
  2 1.41421  

3
  2 

2
  undefined 

2
3
  2 

3
4
  2 1.41421   

5
6
  2 3 1.15470   

  1 

7
6
  2 3 1.15470   

5
4
  2 1.41421   

4
3
  2 

3
2
  undefined 

 

 

Questions about sec x 

1. State the domain and range of the 

secant function. 

2. Is the secant function one-to-one or 

many-to-one? 

3. State a suitable subset of the domain of 

( ) secf x x  over which  1f x
 is defined. 

4. How can the graph of the secant function help 

you to remember the sign (i.e. + or ) of a 

secant ratio for any angle? 

5. How can the graph of the secant function help 

you to remember the secant ratios of the special 

angles? 

6. Sketch the graph of ( ) secf x x  for 

2 2x    . 

 

x coty x  

0 undefined 

6
  3 1.73205  

4
  1 

3
  1 3 0.57735  

2
  0 

2
3
  1 3 0.57735   

3
4
  1 

5
6
  3 1.73205   

  undefined 

7
6
  3 1.73205  

5
4
  1 

4
3
  1 3 0.57735  

3
2
  0 

5
3
  1 3 0.57735   

7
4
  1 

11
6
  3 1.73205   

2  undefined 
 

 

Questions about cot x 

1. State the domain and range of the 

cotangent function. 

2. Is the cotangent function one-to-one or 

many-to-one? 

3. State a suitable subset of the domain of 

( ) cotf x x  over which  1f x
 is defined. 

4. How can the graph of the cotangent function 

help you to remember the sign (i.e. + or ) of a 

cotangent ratio for any angle? 

5. How can the graph of the cotangent function 

help you to remember the cotangent ratios of 

the special angles? 

6. Sketch the graph of ( ) cotf x x  for 

2 2x    . 

 

4


2
 3

4
 5

4
 3

2
 7

4
 2

2
3

2
2 

4


2
 3

4
 5

4
 3

2
 7

4
 2

2
3

2
2 

Asymptotes 

I II III IV 

( ) cotf x x

4


2
 3

4
 5

4
 3

2
 7

4
 2

Asymptotes 

IV I II III 

( ) secf x x

4


2
 3

4
 5

4
 3

2


4


2

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TRANSFORMATIONS OF TRIGONOMETRIC FUNCTIONS 

What on Earth is a Sinusoidal Function? 

A sinusoidal function is simply any function that can be obtained by stretching (compressing) and/or translating the 

function ( ) sinf x x .  That is, a sinusoidal function is any function of the form   ( ) sing x A x p d   .  Since we 

have already investigated transformations of logarithmic and exponential and logarithmic functions, we can immediately 

state the following: 

Transformation of ( ) sinf x x  expressed in Function Notation 

  ( ) sin pAg x dx    

Transformation of ( ) sinf x x  expressed in Mapping Notation 

   1, ,x y x yA dp    

Vertical Transformations 

(Apply Operations following Order of Operations) 

Horizontal Transformations 

(Apply Inverse Operations opposite the Order of Operations) 

1. Stretch or compress vertically by a factor of A.  If 

A <0, then this includes a reflection in the x-axis. 

2. Translate vertically by d units. 

   , ,y dx x Ay   

1. Stretch or compress horizontally by a factor of 
1

1
   .  

If  <0, then this includes a reflection in the y-axis. 

2. Translate horizontally by p units. 

   1, ,x ypy x   

Since sinusoidal functions look just like waves and are perfectly suited to modelling wave or wave-like phenomena, 

special names are given to the quantities A, d, p and k. 

 A  is called the amplitude (absolute value is needed because amplitude is a distance, which must be positive) 

 d is called the vertical displacement 

 p is called the phase shift 

   (also written as k) is called the angular frequency 

Periodic Functions 

There are many naturally occurring and artificially produced phenomena that undergo repetitive cycles.  We call such 

phenomena periodic.  Examples of such processes include the following: 

 orbits of planets, moons, asteroids, comets, etc 

 rotation of planets, moons, asteroids, comets, etc 

 phases of the moon 

 the tides 

 changing of the seasons 

 hours of daylight on a given day 

 light waves, radio waves, etc 

 alternating current (e.g. household alternating current has a frequency of 

60 Hz, which means that it changes direction 60 times per second) 

Intuitively, a function is said to be periodic if the graph consists of a “basic pattern” that is repeated over and over at 

regular intervals.  One complete pattern is called a cycle. 

Formally, if there is a number T such that    f x T f x   for all values of x, then we say that f is periodic.  The smallest 

possible positive value of T is called the period of the function.  The period of a periodic function is equal to the length of 

one cycle. 

Exercise 

Suppose that the periodic function shown above is called f.  Evaluate each of the following. 

(a)  2f  (b)  4f  (c)  1f  (d)  0f  (e)  16f  (f)  18f  (g)  33f  (h)  16f   

(i)  31f   (j)  28f   (k)  27f   (l)  11f   (m)  6f   (n)  9f   (o)  5f   (p)  101f   

An example of a periodic function. 

These quantities are described 

in detail on the next page. 
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Important Exercises 

Complete the following table.  The first one is done for you. 

Function A d p =k T Description of Transformation  

f 1 0 0 1 2  None 

 

g 2 0 0 1 2  

The graph of ( ) sinf x x  is 

stretched vertically by a factor of 2.  

The amplitude of g is 2. 

h 3 0 0 1 2  

The graph of ( ) sinf x x  is 

stretched vertically by a factor of 3.  

The amplitude of g is 3. 

f       

 

g       

h       

f       

 

g       

h       

f       

 

g       

h       

( ) sinf x x ( ) sin3h x x( ) sin 2g x x

4


2
 3

4
 5

4
 3

2
 7

4
 2

2
 3

2
 2 5

2


( ) sinf x x

( ) sin
2

h x x
 

  
 

( ) sin
2

g x x
 

  
 

( ) sinf x x

( ) sin 2g x x 

( ) sin 1.5h x x 

4


2
 3

4
 5

4
 3

2
 7

4
 2

( ) sinf x x

( ) 2sing x x

( ) 3sinh x x

4


2
 3

4
 5

4
 3

2
 7

4
 2
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Exercise 1 

Using both of the approaches shown in the previous example, sketch a few cycles of the graph of 

  3
( ) 2cos 3 1f x x      . 

Solution 

Amplitude 
Vertical 

Displacement 

Phase 

Shift 
Period 

Angular 

Frequency 
Transformations 

     

Vertical 

 

Horizontal 

 

Method 1 – The Long Way 

   

  

 

Method 2 – A Much Faster Approach 

 

  3
( ) 2cos 3 1f x x       

A ___, d  ___, k   ___, p 

___ 

 ,x y   

 

 

2
 3

2
 2

2


2
 3

2
 2

2


2
 3

2
 2

2


2
 3

2
 2

2


2
 3

2
 2

2


2
 3

2
 2

2


2
 3

2
 2

2

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Homework Exercises 

Sketch at least three cycles of each of the following functions.  In addition, state the domain and range of each, as well as 

the amplitude, the vertical displacement, the phase shift and the period. 

(a) ( ) cos3 2f x x    

 

(b)  6
( ) 3cosg x x    

 

(c)   4
( ) 4sin 2 1h x x     

 

(d)  3
( ) 2sin 2 1p x x      

 

(e)  1
3 8

( ) 5cos 2q t t      

 

(f)   32
3 4

( ) sin 2 3r        
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One Cycle of each of the Trigonometric Base/Parent/Mother Functions 

 

D  ,  : 1 1R y y      

1,  0,  0,  1,  2A d p T       

 

 : ,D x x n n    ,  : 1 or 1R y y y      

A = 1 but the amplitude is undefined, 0,  0,  1,  2d p T      

(The vertical stretch factor is 1 but there is no feature corresponding to amplitude.) 

 

D  ,  : 1 1R y y      

1,  0,  0,  1,  2A d p T       

 

 2 1
: ,

2

n
D x x n

  
    
 

,  : 1 or 1R y y y      

A = 1 but the amplitude is undefined, 0,  0,  1,  2d p T      

(The vertical stretch factor is 1 but there is no feature corresponding to amplitude.) 

 

 2 1
: ,

2

n
D x x n

  
    
 

, R   

A = 1 but the amplitude is undefined, 

0,  0,  1,  d p T      

 

 : ,D x x n n    , R   

A = 1 but the amplitude is undefined, 
0,  0,  1,  d p T      

I II III IV 

4


2
 3

4
 5

4
 3

2
 7

4
 2

( ) cosf x x

4


2
 3

4
 5

4
 3

2
 7

4
 2

( ) cscf x x

I II III IV 

3
4
 

I II 

4


2


( ) cotf x x

2


4



4


( ) tanf x x

IV I 

I II III IV 

2
4


2
 3

4
 5

4
 3

2
 5

4


( ) secf x x

I II III IV 

( ) sinf x x

4


2
 3

4
 5

4
 3

2
 7

4
 2
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Suggestions for Graphing Trigonometric Functions 

1. Identify the transformations and express using mapping notation. 

2. Think carefully about the effect of the transformations on the features of the base graph 

(a) Horizontal stretches/compressions affect the period and the locations of the vertical asymptotes. 

(b) Horizontal translations affect the locations of the vertical asymptotes and the phase shift. 

(c) Vertical stretches/compressions affect the amplitude (if applicable) and the y-co-ordinates of 

maximum/minimum points. 

(d) Vertical translations simply cause all the points on the graph to move up or down by some constant amount. 

3. Apply the transformations to a few special points on the base function. 

4. Sometimes it is easier to apply the stretches/compressions first to obtain the final “shape” of the curve.  Then it is a 

simple matter to translate the curve into its final position. 

5. To find a suitable scale for the x-axis, divide the period by a number that is divisible by 4.  The number 12 works 

particularly well because it divides evenly into 360, giving increments of 30 or 
6


radians (see diagram). 

 

Graphing Exercises 

Now sketch graphs of each of the following functions by applying appropriate transformations to one of the base 

functions given above.  Once you are done, use TI-Interactive or a graphing calculator to check whether your graphs are 

correct.  Detailed solutions are also available at http:www.misternolfi.com/courses.htm under “Unit 2 - Trigonometric 

Functions.” 

 

 

g) 2 tan 3 3
4

y x
  

     
  

 

h) 
2

2sec 5
6

y x




  
     

  
 

i) 
1

3cot 2
2 3

y x
  

    
  

 

j) 
5 3

csc 1.5
3 4 2

y x
 

   
 

 

 

6


2
 5

6
 2

3
 2

3
 7

6
 4

3
 3

2
 5

3
 11

6
3

2


2
2 

http://www.misternolfi.com/courses.htm
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Activity 1 

 
 

 

 

In addition, sketch two cycles of the graph of this function. 
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4. 
 

 

  

In addition, sketch one cycle of the graph of this function. 
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Exercises on Equivalence of Trigonometric Expressions 

Complete the following table.  The first row is done for you. 

Identity Graphical Justification 
Justification using Right Triangle or 

Angle of Rotation 

2
sin( ) cosx x    

Since     2 2
sin sin 1x x     , the graph of 

 2
siny x   can be obtained by reflecting 

siny x  in the y-axis, followed by a shift to the 

right by 
2
 .  Once these transformations are applied, 

lo and behold, the graph of cosy x  is obtained! 

 

 

cos
BC

x
AC

  

 2
sin

BC
x

AC

    

 2
cos sinx x    

2
cos( ) sinx x      

2
cos( ) sin        

  

2 2

x 

x 

A 

B C 

Selected Answers 
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Identity Graphical Justification Justification using Angles of Rotation 

sin( ) sin       

cos( ) cos        

sin( ) sin       

cos( ) cos      

 

 

List of Important Identities that can be Discovered/Justified using Transformations 

1. Read the summary on page 43 (i.e. the next page). 

2. Do the questions on page 44 for homework. 
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TRIG IDENTITIES – SUMMARY AND EXTRA PRACTICE 

1. Complete the following statements: 

(a) An equation is an identity if ___________________________________________________________________ 

__________________________________________________________________________________________. 

(b) There are many different ways to confirm whether an equation is an identity.  List at least three such ways. 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

(c) There is a very simple way to confirm that an equation is not an identity.  In fact, this method can be used to show 

the falsity of any invalid mathematical statement.  Describe the method and use it to demonstrate that the equation 

x y x y   is not an identity. 

 

 

 

 

 

2. Mr. Nolfi asked Uday to prove that the equation 
sin 2

tan
1 cos 2

x
x

x



 is an identity.  What mark would Uday receive for 

the following response?  Explain. 

  

2

2

sin 2
tan

1 cos 2

2sin cos
tan

1 2cos 1

2sin cos
tan

2cos

2 sin cos
tan

2 cos cos

1 tan 1 tan

tan tan

x
x

x

x x
x

x

x x
x

x

x x
x

x x

x x

x x




 
 

 

   
    
   

 

 

 

3. List several strategies that can help you to prove that an equation is an identity. 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 
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4. Justify each of the following identities by using transformations and by using angles of rotation. 

(a)  sin sinx x    (b)  sin 2 cosx x    (c)  sin sinx x    

(d)  cos cosx x   (e)  cos 2 sinx x    (f)  cos cosx x    

(g)  tan tanx x    (h)  tan 2 cotx x    (i)  tan tanx x   

 

5. Prove that each of the following equations is an identity: 

 

6. Prove that each of the following equations is an identity: 

 

7. Copy and complete the following Frayer diagram: 

 

8. Express 48cos x  in the form cos4 cos2a x b x c  .  State the values of the constants a, b and c. 

9. Give a counterexample to demonstrate that each of the following equations is not an identity. 

 

10. Demonstrate graphically that each of the equations in 9 is not an identity. 
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RATES OF CHANGE IN TRIGONOMETRIC FUNCTIONS 

Introductory Investigation 

Vyshna was walking through a playground minding his own business when all of a sudden, he felt little Anshul tugging at 

his pants.  “Vyshna, Vyshna!” little Anshul exclaimed.  “Please push me on a swing!”  Being in a hurry, Vyshna was a 

little reluctant to comply with little Anshul’s request at first.  Upon reflection, however, Vyshna remembered that he had 

to collect some data for his math homework.  He reached into his knapsack and pulled out his very handy portable motion 

sensor.  “Get on the swing Anshul!” Vyshna bellowed.  “I’ll set up the motion sensor in front of you and it will take some 

measurements as I push.”  Gleefully, little Anshul hopped into the seat of the swing and waited for Vyshna to start 

pushing. 

The data collected by Vyshna’s motion sensor are shown in the following tables.  Time is measured in seconds and the 

distance, in metres, is measured from the motion sensor to little Anshul on the swing. 

 
 

Scatter Plot Curve of Best Fit Mathematical Model 

  

A Amplitude = 1.6 

T Period = 1.6
1

2


  

  Angular Frequency 

1 1 5
2 2

1.6 4T


 

   
     
   

 

d  vertical displacement = 2.2 

p phase shift = 0 

 
5

1.6cos 2.2
4

d t t
 

   
 

 

(Alternatively, we could write 

   
5

1.6sin 1.2 2.2
4

d t t
 

   
 

) 

Questions 

1. What quantity is measured by 

(a) the slope of the secant line through the points   1 1,t d t  and   2 2,t d t ? 

(b) the slope of the tangent line at   ,t d t ? 

2. Complete the following table. 

Intervals of Time over 

which Anshul approaches 

the Motion Sensor 

Intervals of Time over 

which Anshul recedes 

from the Motion Sensor 

Intervals of Time over 

which Anshul’s Speed 

Increases 

Intervals of Time over 

which Anshul’s Speed 

Decreases 

    

Time (Seconds) 

D
is

ta
n

ce
 f

ro
m

 M
o

ti
o

n
 

S
en

so
r 

(M
et

re
s)

 1.6

2.2

1.6

Time (Seconds) 

D
is

ta
n

ce
 f

ro
m

 M
o

ti
o

n
 

S
en

so
r 

(M
et

re
s)
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3. Explain the difference between speed and velocity. 

4. Describe the “shape” of the curve over the intervals of time during which 

(a) Anshul’s velocity is increasing 

(b) Anshul’s velocity is decreasing 

5. Use the function given above to calculate the average rate of change of distance from the motion sensor with respect 

to time between 0.2 s and 1.0 s.  Is your answer negative or positive?  Interpret your result geometrically (i.e. as a 

slope) and physically (i.e. as a velocity). 

6. Use the function given above to estimate the instantaneous rate of change of distance from the motion sensor with 

respect to time at 0.6 s.  Is your answer negative or positive?  Interpret your result geometrically (i.e. as a slope) and 

physically (i.e. as a velocity). 
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Rectilinear (Linear) Motion 

 Rectilinear or linear motion is motion that occurs along a straight line. 

 Rectilinear motion can be described fully using a one-dimensional co-ordinate system. 

 Strictly speaking, Anshul’s swinging motion is not rectilinear because he moves along a curve (see diagram). 

 However, since only the horizontal distance to the motion sensor is measured, we can imagine that Anshul is moving 

along the horizontal line that passes through the motion sensor (see diagram).  A more precise interpretation is that the 

equation given above models the position of Anshul’s x-co-ordinate with respect to time. 

 

The table below lists the meanings of various quantities that are used to describe one-dimensional motion. 

Quantity Meaning and Description Properties 

Position 

The position of an object measures 

where the object is located at any given 

time.  In linear motion, the position of an 

object is simply a number that indicates 

where it is with respect to a number line 

like the one shown above.  Usually, the 

position function of an object is written 

as  s t . 

At any time t, if the object is located 

(a) at the origin, then   0s t   

(b) to the right of the origin, then   0s t   

(c) to the left of the origin, then   0s t   

Also,  s t  is the distance from the object to the origin. 

Displacement 

The displacement of an object between 

the times 1t  and 2t  is equal to its change 

in position between 1t  and 2t .  That is, 

displacement    2 1s s t s t    . 

If 0s  , the object is to the right of its initial position. 

If 0s  , the object is to the left of its initial position. 

If 0s  , the object is at its initial position. 

Distance 

Distance measures how far an object has 

travelled.  Since an object undergoing 

linear motion can change direction, the 

distance travelled is found by summing 

(adding up) the absolute values of all the 

displacements for which there is a 

change in direction. 

The position of an object undergoing linear motion is 

tracked between times 0t  and nt .  In addition, the object 

changes direction at times 1 2 1,  , ,  nt t t   (and at no other 

times), where 0 1 1   n nt t t t    .  If is  represents the 

displacement from time 1it   to time it , then the total 

distance travelled is equal to 

1 2 1n nd s s s s          

Velocity 

Velocity is the instantaneous rate of 

change of position with respect to time.  

Velocity measures how fast an object 

moves as well as its direction of travel.  

In one-dimensional rectilinear motion, 

velocity can be negative or positive, 

depending on the direction of travel. 

At any time t, if the object is 

(a) moving in the positive direction, then   0v t   

(b) moving in the negative direction, then   0v t   

(c) at rest, then   0v t   

Also,  v t  is the speed of the object. 

Speed 

Speed is simply a measure of how fast 

an object moves without regard to its 

direction of travel. 

speed  v t  

Motion Sensor 

Distance from Motion 

Sensor Measured 

Horizontally 

Positive 

Direction 

Negative 

Direction 

The Origin of the One-

Dimensional 

Co-ordinate System 
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Exercises 

Determine the tendency of  f x . 

 

As 0x  ,  f x  _____ 

As 0x  ,  f x  _____ 

As 0x  ,  f x  _____ 

As 
2

x




 ,  f x  _____ 

As 
2

x




 ,  f x  _____ 

As 
2

x


 ,  f x  _____ 

 

As 0x  ,  f x  _____ 

As 0x  ,  f x  _____ 

As 
2

x


 ,  f x  _____ 

As 
3

2
x


 ,  f x  _____ 

As x   ,  f x  _____ 

As x   ,  f x  _____ 

 

As 0x  ,  f x  _____ 

As 0x  ,  f x  _____ 

As 0x  ,  f x  _____ 

As 
2

x




 ,  f x  _____ 

As 
2

x




 ,  f x  _____ 

As 
2

x


 ,  f x  _____ 

 

As 0x  ,  f x  _____ 

As x  ,  f x  _____ 

As 
2

x




 ,  f x  _____ 

As 
2

x




 ,  f x  _____ 

As 
3

2
x




 ,  f x  _____ 

As 
3

2
x




 ,  f x  _____ 

 

As 0x  ,  f x  _____ 

As 
4

x


 ,  f x  _____ 

As 
6

x


 ,  f x  _____ 

As 
2

x




 ,  f x  _____ 

As 
2

x




 ,  f x  _____ 

As 
3

2
x




 ,  f x  _____ 

 

As 0x  ,  f x  _____ 

As 
4

x


 ,  f x  _____ 

As 
6

x


 ,  f x  _____ 

As 
2

x


 ,  f x  _____ 

As x   ,  f x  _____ 

As x   ,  f x  _____ 

 

  

3
4
 

I II 

4


2


( ) cotf x x

2


4



4


( ) tanf x x

IV I 

I II III IV 

2
4


2
 3

4
 5

4
 3

2
 5

4


( ) secf x x

I II III IV 

4


2
 3

4
 5

4
 3

2
 7

4
 2

( ) cosf x x

4


2
 3

4
 5

4
 3

2
 7

4
 2

( ) cscf x x

I II III IV 

I II III IV 

 

( ) sinf x x

4


2
 3

4
 5

4
 3

2
 7

4
 2




