Learning Mathematics
‘Using TI-84 PLUS
raphing Calculator

.
Ay
P N
s
—= 2o AN W
S > \
=

P - -~
M DEVELOPMENT DIVISION

RY OF EDUCATION MALAYSIA®
' = & ao L 4
- DY 8




Learning Mathematics

Using TI-84 Plus Graphing Calculator

First Printing 2010
© Curriculum Development Division
Malaysia Ministry of Education




First Printing 2010
© Curriculum Development Division

Malaysia Ministry of Education

Curriculum Development Division

Malaysia Ministry of Education

Level 4 - 8, Block E9, Government Complex Parcel E,
Federal Government Administrative Centre,

62604 Putrajaya

All rights reserved. No part of the publication may be reproduced, stored in a retrieval system, or
transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or

otherwise, without the prior permission of the publisher.




Contents

PREFACE !

ACKNOWLEDGEMENT n
INTRODUCTION m
OBJECTIVE v
MODULE LAYOUT v

MATHEMATICS FORM 4 1. The Straight Line 1
2. Statistics 22

3. Trigonometry 2 45

FORM 5 4. Graph of Functions 2 53

5. Matrices 63

6. Gradient and Area under the graph 81

7. Probability 2 98
ADDITIONAL FORM 4 8. Functions 107
MATHEMATICS 9. Quadratic Functions 115
10. Simultaneous Equation 129

11. Coordinate Geometry 140
12. Differentiations 147

FORM 5 13. Progressions 158

14. Linear Law 168

15. Integration 179

16. Trigonometric functions 186

17. Linear Programming 224
PANEL OF CONTRIBUTORS 235




Graphing Calculator TI-84 Plus

Education must change to keep pace with the demands of the present world. Learning in the 21st
century must leverage the affordances of new technologies, employ better pedagogies based on
recent research on student learning, and be cognizant of the characteristics of a new breed of
learners.

The Ministry of Education (MOE) acknowledges that it is vital to prepare pupils for life in today’s
highly technical society. Pupils’ mathematical knowledge must be included to go beyond the simple
skills into solving more complex problems. With this realisation, the MOE continuously advocates
integration of technology in the teaching and learning of mathematics to develop the intellectual
capital and educate students to think creatively.

Effective use of technology however, requires teachers to introduce changes in teaching strategies
and move away from teacher- to pupil-centred activities. Teachers need to take up the role as
facilitators and pier guides; and teaching and learning has to change from memorisation and rote
learning culture to the culture of problem solving and generation of knowledge.

Graphing calculator is seen as an essential tool for doing and learning mathematics in the classroom.
This technology is believed to permit students to focus on mathematical ideas, to reason, and solve
problems in ways that are often difficult or impossible by traditional means. The graphing calculator
enhances the learning of mathematics by allowing for increased exploration and enhanced
representation of ideas. Range of problems that can be assessed is also extended.

Having invested substantially in technologies, the MOE need to ensure that teachers are trained and
support materials provided to enable them to integrate technology effectively in their teaching and
learning. The Learning Mathematics using Graphing Calculator Series is thus initiated to help in the
development of pupils’ mathematical thinking skills, enhancing the mathematical discourse when
pupils investigate and interact with each other and teachers as well. This initiative is based on the
belief that technical-graphical-based tools provide better experience for pupils in the learning of
mathematics. The content of this particular module is based on TI-84 Plus Graphing Calculator key-
stroke which will be improved and added on to from time to time. Modules based on different
graphing calculator will follow.

Last but not least, MOE would like to express much gratitude and appreciation to the teachers and
MOE officers who contributed to the development of this module in the Learning Mathematics using
Graphing Calculator Series.

(DATU Dr HJ. JULAIHI H]. BUJANG)
Director

Curriculum Development Division
Ministry of Education Malaysia
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Background

This module series is especially targeted at pupils taking the Mathematics and Additional
Mathematics at the upper secondary level. This one of the continuous efforts initiated by
Curriculum Development Division, Ministry of Education, to ensure the teaching and learning
can be done more interactively and effectively using graphing calculators. The MOE believes
that the use of graphing calculators will help pupils visualise concepts as they make
connections with data. When pupils can actually see expressions, formulas, graphs, and the
result of changing a variable on those visual representations, a deeper understanding of
concept can result.

TI-83 Plus, TI-84 Plus Graphic Calculator

The TI-83 Plus or TI-84 Plus graphing calculator, models from Texas-Instrument, is a hand-
held tool that can be easily learnt by teachers, students, and those interested. All commands
are placed in neatly arranged pull-down menus, and in the event that one cannot find the
commands, the calculator’s catalogue gives an alphabetically arranged list of all the
commands. The keys have also been strategically arranged in functional groups for easy
access to the user.

The models can handle real and complex numbers, matrices and even strings. Its features for
trigonometry, calculus, and simple algebra in the form of an equation solver will also meets
the needs of most secondary school curriculum. In addition, it can carry out list-based one-
and two-variable statistical analysis. The descriptive statistics and linear regression models
are applicable to Malaysian secondary school curriculum, whilst the calculator’s advanced
hypothesis testing, confidence intervals and distributions.

iii
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Objective

The objective of this module is to suggest some activities that can be carried out by teachers
using Graphing Calculator from Texas-Instrument model, particularly TI-83 Plus or TI-84
Plus during their respective lessons. This module consist both elements in Mathematics and
Additional Mathematics. It focuses on upper-form syllabus which includes all components
such as Algebraic, Geometric, Statistics, Trigonometric and Calculus. It intends to enable
students to investigate and apply mathematical ideas in a way not easily achieved by

conventional means.

Module layout

This module encompasses some of topics in form 4 and form 5. It comprising subjects in

Mathematics and Additional Mathematics as follows:-

No Subjects Topics
Form 4 Form 5

1 Mathematics e The Straight Line e Graph of Functions 2
e Statistics e  Matrix
e Trigonometry 2 e Gradient and Area under the graph

e Probability 2
2 Additional e Functions e Progression
Mathematics e  Quadratic Functions e Linear Law

e Simultaneous Equation e Integration
e Coordinate Geometry e Trigonometric functions
e Differentiation e Linear Programming

I The principle layout for the activities may include:-

Topic
Lesson Objective

Investigations
Teachers’ guide
Students’ Worksheet
Enrichment

Table of Procedure, Screenshot/Key stroke, and notes
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THE STRAIGHT LINE

TOPIC THE STRAIGHT LINE

LESSON OBJECTIVE
Students will be able to...
i Draw the graph given an equation of the formy = mx + c.
ji. Determine whether a given point lies on a specific straight line.
jii. Verify that m is the gradient and c is the y-intercept of a straight line with
equationy = mx + c.
iv. Explore properties of parallel lines.
EXAMPLE QUESTION Draw the graph, y = x + 2, and answer the questions that follow:
a) Find the value of y given the x = 1
b) Determine whether these points lies on the graph drawn:-

i) (2,4)
i) (—1,2)
Step Procedure Screenshot / key-stroke Notes
— Flokl Flotz Flots
1 Draw the graph of y = x + 2. M EE+Z Remember to reset the
Then, press [GRAPH]. :32: RAM.
~My=
~he=
~Ne=
~Ne=
2 | press [TRACE]to read the value of y if T You will find that your

x=1. / answer is in the form of

- decimals and you’ll find that
it’s very hard to bring the
cursor exactly at X = 1.

#=1.0638z08 IY=3.06%0298

(Question a)

3 | press for [CALG] then choose

|
value

[1:value], and press [ENTER]. 3 ﬁ?:?mum Find the value of y given the
4 maxinum x=1
St intersect
cis,
Then, key-in x=1, - Ll
press [ENTER). / Then you will get
|V
=il
4 | press [Znd]TRACE] for [CALC] then choose (Question b)
[1:value] T Determine whether these
press [ENTER]. / p.omts lie on the straight
liney =x + 2.
Then, key-in the x-value from every '
coordinate. See the y-value for =z Y=y a)(2,4) [Answer....... /
b) (-1, 2) [Answer............. ]

comparison and to have the answer.
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THE STRAIGHT LINE

TEACHER’S NOTE

DISCUSSION

1. By using the same method, find the value of y when x = —5 (SPM formatted question).

y=-3

2. How do you determine whether the point (-1, 2) satisfy the equation y = x + 2?

By substituting the value of x_and y in the equation

3. Are these points lies on the straight line given below?

Point
omnes (613) (5/_7) (2/4)
functions
1y=x-3 Yes No No
2.y=3x—-2 No No Yes
3. 2y+4x=6 No Yes No




DISCUSSION

1.

2.

3.

Graphing Calculator TI-84 Plus
THE STRAIGHT LINE

STUDENT’S WORKSHEET

By using the same method, find the value of y when x = —5 (SPM formatted question).

How do you determine whether the point (-1, 2) satisfy the equation y = x + 2?

Are these points lies on the straight line given below?

functions

Points

(6,3)

(5/'7)

(2,4)

1. y=x-3

22y=3x—-2

3. 2y+4x =6
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THE STRAIGHT LINE

TEACHER’S NOTE

ACTIVITY 1

Complete the table below with appropriate value of the gradient, m the x -intercept, and the y -intercept
using graphing calculator, given the function y = mx + ¢

a) Press

b) Key in the linear function given. Example, y =x+ 5

c) Press (5] [GRAPH

No Function Value of m Sketch your graph X-intercept y-intercept

5 '/ 0 0

2 y = —5x -5 \ 0 0
5| y=04x 0.4 ol 0 0
4 y = —2x -2 0 0
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THE STRAIGHT LINE
No Function Value of m Sketch your graph X-intercept y-intercept
5. | y=—03x | 03 | |~ 0 0
6. y = 0.08x 0.08 0 0
DISCUSSION

1. Compare your answers with your friends, and present your answers in the class.

a) Compare graph no. 1, 3 and 6 with the graph y = x.

Is it steeper or less steep than the graphy = x?

Results: (Fill in the blanks with steeper or less steep)

y = 5x is steeper than y = x.
y = 0.4x is less steep thany = x.
y = 0.08x is less steep than y = x.

b) Compare graph no. 2, 4 and 5 with the graph y = —x.

Is it steeper or less steep than the graph y = —x?

Results: (Fill in the blanks with steeper or less steep)

y = —5x s steeperthany = —x.
y = —2x issteeperthany = —x.
y = —0.3x is less steep thany = —x.
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THE STRAIGHT LINE

c) Are there any difference between the shape of graph (no. 1, 3 and 6) with the graph (no. 2, 4
and 5)? Why?

Difference in inclination

d) Does the value of m affect the x-intercept or the y-intercept?

No

e) Ifthe graph lies in quadrant | and Ill, what is the sign for m value?

(Negative or positive) (Positive)

f) Ifthe graph lies in quadrant Il and IV, what is the sign for m value?

(Negative or positive) (Negative)

g) Letsay mis positive. What will happen to the graph as the value of m

gets larger?

The line will approach y-axis, or it will be steeper

h) What will happen to the graph if the value of m = 0?

The line will be parallel to x-axis, called horizontal line

Verify your answer with the graphing calculator.
CONCLUSION
Make a conclusion for the role of m in the graph y = mx.

i.  If the value of m_increase, then the steepness of the line graph increase
ii. If the value of m is positive, the graph lies on quadrant | and IiI

jii. If the value of m is neqative, the graph lies on quadrant Il and IV
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THE STRAIGHT LINE

STUDENT’S WORKSHEET

ACTIVITY 1

Complete the table below with appropriate value of the gradient, m the x -intercept, and the y -intercept
using graphing calculator, given the function y = mx + ¢

a) Press

b) Key in the linear function given. Example, y =x+5

c) Press [X.1.6.1 [+] (5] [GRAPH]

No Function Value of m Sketch your graph X-intercept y-intercept
1 y = 5x

2 y = —5x

3. y = 0.4x

4 y= —2x

5 y =—0.3x

6. y = 0.08x
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THE STRAIGHT LINE

STUDENT’S WORKSHEET

DISCUSSION

1. Compare your answers with your friends, and present your answers in the class.

a)

b)

d)

e)

f)

Compare graph no. 1, 3 and 6 with the graph y = x. Is it steeper or less steep than the
graphy = x?

Results: (Fill in the blanks with steeper or less steep)

Y = 5X0S ceveteerreeeeie e thany = x
y=0.4x is e than y = x.
Y = 0.08X iSeceeiveerrereerrenn, thany =

Compare graph no. 2, 4 and 5 with the graph y = —x. Is it steeper or less steep than the
graphy = —x?

Results: (Fill in the blanks with steeper or less steep)

Y==5%i5 wrvvvverrvennthan y = —x.

Y ==2X iSuvivinervrvnen. than y = —x.

Are there any difference between the shape of graph (no. 1, 3 and 6) with the graph (no. 2, 4 and

5)? Why?

If the graph lies in quadrant | and Ill, what is the sign for m value?

(Negative OF POSItIVE)...........cecveeeereerireireesesteire e crsiesersnans

If the graph lies in quadrant Il and IV, what is the sign for m value?

(NEGaALiVe OF POSITIVE)........ccoeueeveeeeeeeeeceseeseeseeeeveseseessaeestesvssrssrasenes
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THE STRAIGHT LINE

g) Letsay mis positive. What will happen to the graph as the value of m gets larger?

Verify your answer with the graphing calculator.

CONCLUSION

Make a conclusion for the role of m in the graph y = mx.

i. Ifthevalueof m ................... , then the steepness of the line graph ......................
ii. If the value of miis. ..................... , the graph lies on quadrant ........... and ................
jii. If the value of miis. ..................... , the graph lies on quadrant........... and ................




ACTIVITY 2:

Graphing Calculator TI-84 Plus
THE STRAIGHT LINE

TEACHER’S NOTE

Complete the table below with appropriate value of the gradient, m, the value c, the x -intercept, and

the y -intercept using graphing calculator for the functiony = mx + ¢

a) Press

b) Key in the linear function given. Example, y =x+5

c) Press [X.1.6.1 [+] (5] [GRAPH]

No Function Value of m | Value of ¢ Sketch your graph x -intercept y -intercept
1. y=x+5 1 5 —5 5
2. y=x-—3 1 -3 3 -3
/ 3
3. y=2x—3 2 -3 3 -3
/ 2
4. | y=3x-2 3 -2 /{ 3 -2

10
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THE STRAIGHT LINE
No Function Value of m | Value of ¢ Sketch your graph X -intercept y -intercept
\ y
]
6. y=-7x -7 0 ‘\ 0 0
7. y =28 none 8 none 8
SELF EXPLORATION
(use Inequalz)

No Function Value of m | Value of ¢ Sketch your graph x -intercept y -intercept
8. x=2 undefined none 2 none

[ =hades JFel-Tracell =)
9 x=-5 undefined none -5 none

[ Shades MFoI-Traceldl 7]

11
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THE STRAIGHT LINE

TEACHER’S NOTE
DISCUSSION
1. Check the answer for each graph. (Compare and contrast)

2. Present your answers in the class. (Mathematical Communication)

a) From the table above, try to answer the questions below:
i. For the positive value of ¢, is the y-intercept above or below the x-axis?

above

ii. For the negative value of ¢, is the y-intercept above or below the x-axis?
below

iii. What is the y-intercept for the equation y = 5x + 27
2

iv. What is the y-intercept for the equation y = mx + c?

c value

b) Use the graphing calculator to draw the graphs y = 3x + 4 and y = 3x — 4. Describe and
compare both graphs

They are parallel or the gradients are the same but the y-intercept is different

¢) How does the graphy =0.5,y =8 andy = 11 looks like? What are their common
characteristics?

They are all horizontal lines

d) How does the graph X =0.5, X =8 and X = 11 looks like? What are their common
characteristics?

They are all vertical lines

12
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THE STRAIGHT LINE

3. Guess the equation for the graphs below for y = mx + c. Label the axis, and the y-

intercept.

a)

e

EQUALION: ..o
Value of m ? .....eeeevevvennn.

Value of € ? e,

b)

EQUALION: .o
Valueof m ? ...

Value of € ? e

d

Common rules:

1) The value for m is positive

2) the value of c shows the y-intercept

c)

EQUQAtioN: .o,
Value of m ? .......ueeeveeeee.

Value of € ? e

d)

EQUQALION: ..o,

S

Valueof m ? ...

Value of € ? e

Common rules:

1) The value for m is negative

2) the value of ¢ shows the y-intercept

13
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THE STRAIGHT LINE

STUDENT’S WORKSHEET

ACTIVITY 2:

Complete the table below with appropriate value of the gradient, m, the value c, the x -intercept, and
the y -intercept using graphing calculator for the functiony = mx + ¢

a) Press

b) Key in the linear function given. Example, y =x+5

c) Press [X.1.6.1 [+] (5] [GRAPH]

No Function Value of m | Value of c Sketch your graph X -intercept y -intercept

L

1. y=x+5

3. y=2x—-3

4. y=3x—2

14
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THE STRAIGHT LINE
No Function Value of m | Value of ¢ Sketch your graph X -intercept y -intercept
5. |y=-3x—8
6. y=-7x
7. y =28
SELF EXPLORATION
(use Inequalz)
No Function Value of m | Value of c Sketch your graph X -intercept y -intercept
8. x=2
9 x =-5

15
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THE STRAIGHT LINE

STUDENT’S WORKSHEET
DISCUSSION
1. Check the answer for each graph. (Compare and contrast)

2. Present your answers in the class. (Mathematical Communication)

a) From the table above, try to answer the questions below:
i For the positive value of ¢, is the y-intercept above or below the x-axis?
ii. For the negative value of c, is the y-intercept above or below the x-axis?
jii. What is the y-intercept for the equation y = 5x + 2?

iv. What is the y-intercept for the equationy =mx +c¢ ?

b) Use the graphing calculator to draw the graphs y = 3x + 4 and y = 3x — 4. Describe and
compare both graphs

¢) How doesthe graphy =0.5,y =8 andy = 11 looks like? What are their common
characteristics?

d) How does the graph X =0.5, X =8 and X = 11 looks like? What are their common

characteristics?

16
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THE STRAIGHT LINE

3. Guess the equation for the graphs below for y = mx + c. Label the axis, and the y-

intercept.

a)

e

EQUAtion: .......cceveeeeeeeveeeieiecie e,

Value of m ? .....eeeevevvennnn.

Value of € ? eeeevevveveeee

b)

d

EQUALION: ..o
Valueof m ? ...

Value of € 2 eeeeeeeeeea,

Common rules:

L) ettt s sttt s an s s
2 ettt s ettt st st st s an s s e
c) d)
\
EQUQAtioN: ..o, EQUALION: ..o eeeeceese s

Value of m ? .......ueeeveenne.

Value of € ? e

Valueof m ? ...

Value of € 2 eeeeeeeee

Common rules:

17
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THE STRAIGHT LINE

TEACHER’S NOTE

ACTIVITY 3:

/ 1. Draw a pair of graph simultaneously in each question given in Table 1 \
with the aid of graphing calculator.
2. Write the point of intersection for each question. Press(2nd] for

[CALC] mode, choose [5:intersect], then press three times (the
guessing steps will help you to make conjecture), then intersection will
appear.

3. The answers obtained from the graphing calculator might not be

k precise. You may use [ZOOM/ and [TRACE/ to get precise answers. j

(Notes: You might want to rewrite the equations to standard form.)

Table 1
a y=2x+3 b. x—y=5 ¢ x+y=-1
y=2x-—3 x—y=-10 x+20=-2y
Point of intersection? Point of intersection? Point of intersection?
(ceeeirreyerrnrenenn) (ceererrepernininnnnns) (...18,-19......)
- no intersection - no intersection
d 2y=—-4x+2 e. 2y=—6x+2 f —6x+3y+15=0
2y =x—16 4=vy+3x —9x —-5y+13=0
Point of intersection? Point of intersection? Point of intersection?
(......3.6....,...-6.2.........) (crereeeperninenenns) [ (S B )
- no intersection

18
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THE STRAIGHT LINE

TEACHER’S NOTE

DISCUSSION

1. Which pair of graphs in Table 1 is parallel?

2. Why do you say so?

They have no point of intersection

3. Find the gradient of graph (e) in table above?
2y = —6x + 2; gradient = -3
4 =y+3x; gradient = -3

4. Based on the gradient above, what can you say about the gradient of two parallel lines?
a) They have the same gradient value

b) They will notintersect with each other

5. Without drawing any graph, determine whether x + 4y = 10 and x =y + 1 are parallel?

They are NOT parallel

6. Why do you say so?

They have different gradient value

CONCLUSION

1. When the two lines have the same gradient, then they are parallel

2. When two lines are parallel, they have the same gradient

19
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THE STRAIGHT LINE

STUDENT’S WORKSHEET

ACTIVITY 3:

/ 1. Draw a pair of graph simultaneously in each question given in Table 1 \
with the aid of graphing calculator.

2. Write the point of intersection for each question. Press/2nd] for
[CALC] mode, choose [5:intersect], then press [ENTER] three times (the
guessing steps will help you to make conjecture), then intersection will
appear.

3. The answers obtained from the graphing calculator might not be

k precise. You may use [ZOOM/ and [TRACE/ to get precise answers. /

(Notes: You might want to rewrite the equations to standard form.)

Table 1

a y=2x+3 b. x—y=5 ¢ x+y=-1
y=2x-—3 x—y=-10 x+20=-2y

Point of intersection? Point of intersection? Point of intersection?

(T | (T | (creiee s erren)

d 2y=—-4x+2 e. 2y=—6x+2 f —6x+3y+15=0
2y =x—16 4=vy+3x —9x —-5y+13=0

Point of intersection? Point of intersection? Point of intersection?

( P ) (T ) ( R )

20
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THE STRAIGHT LINE

STUDENT’S WORKSHEET

DISCUSSION

1. Which pair of graphs in Table 1 is parallel?

vee g areerervrrerees AN e,

3. Find the gradient of graph (e) in table above?
2y = —6x + 2; Gradient = ........ceeeeveeienecveeneeeereeenne
4 =y +3x; Gradient = .........oeevenvenieiniviniiesiiene

4. Based on the gradient above, what can you say about the gradient of two parallel lines?
a) They have the same .............cccovcvveueue. value

b) They Will ..o with each other

5. Without drawing any graph, determine whether x + 4y = 10 and x =y + 1 are parallel?

CONCLUSION
1. When the two lines have the.......................... .........., then they are ..................................
2. When two lines are ..............c....... , they have the same ..................................

21
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STATISTICS

TOPIC : STATISTICS

LESSON OBJECTIVE
Students will be able to...
i Complete the class interval for a set of data given one of the class intervals.
ji. Construct a frequency table for a given set of data.
jii. Calculate the midpoint of a class.
iv. Draw a histogram based on the frequency table of a grouped data.
V. Draw the frequency polygon based on histogram or frequency table.

EXAMPLE QUESTION

The data in Diagram 1 shows the monthly pocket money, in RM, received by 40 students.

32 41 46 56 42 48 51 39
36 47 54 59 34 54 52 48
49 51 62 58 38 63 49 43
56 44 60 64 52 53 55 35
45 38 48 57 44 49 46 40

a) Based on the data in Diagram 1 and using a class interval of RM5, complete
table 1 in the answer space.
b) From the table in a)

i) State the modal class
ii) Calculate the mean monthly pocket money of the students.
c) By using a scale of 2cm to RM5 on the x-axis and 2cm to 1 student on the y-axis,
draw a histogram and frequency polygon based on the data.

Pocket money(RM) Frequency Midpoint
31-35
36-40
Table 1

22
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STATISTICS
Solution
Step Procedure Screenshot / key-stroke Notes
I | press . EF"—': TESTS Reset All RAM before start.

Then, choose 1: Edit, and press

158 Sor-t O
ENTER 4:C1rList Press (2nd] [+],
b SetUFEdLLor choose 7 : Reset
1: All RAM
K] iz L= 1 2 : Reset
| [N [ ENTER
Lith =
L Lz (3 i
[0 | [
Key in all the data under L1. Elg
i
yi
yz7
LIt =32
32 41 46 56 47 48 51 39
36 47 54 59 34 54 52 48
49 51 62 58 38 63 49 43
56 44 60 64 52 53 55 35
45 38 48 57 44 49 46 40
2 | press for [STAT PLOT] ol LT F
Then, choose 1: Plot, and s IF'_l L]r.,E EIE;‘“F o
o
press L L1 B
FiPlot3. EIF f
B o
4lF1 -:-t,E.IIIF f
3 Under Plot1, move cursor and

choose On by pressing

Choose Type: dl for
histogram.

Xlist: L1

Freq: 1

Flatz Flat:
1
JEel [ L= e
Hh- {IH

listil1
reqyil

[

Xlist: L1 refers to the
placement for the list of the
data.

Freq: 1 refers to the
frequency for each data is
counted.

23
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STATISTICS
4 | press and key in the Eﬂﬁ?EESI e Xmin is the minimum
following setting BMax=6o value of the data
vﬁ?é;g e Xmax is the maximum
Yrmax=1a value of the data + 1
Y=col=1 . .
Mres=1 e Xscl is the Class Size
Questions for discussion
i. Why the maximum value of the data, Xmax must be added 1 value more?
ii. How to determine the class size, Xscl?
> | Ppress
6 | press _ e From [TRACE], the class
i interval and the
Use the right [»] and left [¢] freguency can be
cursor to move from one class gained and recorded.
interval to another class interval =1 . will show the :
and get the frequency from m::nx.{3315 n=z a) Minimum (lower
graph. limit) and maximum
(upper limit) value
of each class, and
b) the frequency
of each class
(eg- class 31-35 ,freq =
3)

24




Graphing Calculator TI-84 Plus
STATISTICS

Question a)

Based on the data in Diagram 1 and using a class interval of RM5, complete table 1 in the answer
space.

Answer:

Pocket money (RM) Frequency Mid-point
31-35
36-40

Questions for discussion
i How to determine the middle point?
ii. What is the definition of mod?

jii. How to determine the modal class?

Question b)

From the table in a)
i) State the modal class

[Answer L ]

Questions for discussion

i Can you explain the differences between histogram and bar chart?
ii. What is the effect on the histogram if using different class intervals?

jii. What must you do to adjust the frequency table for drawing a frequency polygon?
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* Additional columns for frequency polygon? Why?

Pocket money (RM) Frequency Mid-point
*
31-35
*
Press [STAT], choose 1: Edit,
then press [ENTER
L1 Lz Lz z
Key in the frequency in L2, 3 g zf
including the additional 0 EE E ?.E
, g g 4\
requencies
freq 4 18 |
Lx7) =58

Key in the midpoint in L3,
including the additional class
intervals’ mid points

Press for [STAT PLOT]
Choose 2: Plot2,

then press [ENTER

Move the cursor and choose- On.

Then, press
choose type: I for frequency

Polygon, and press

Choose Xlist: L3, by pressing
[3]and Ylist: L2, by pressing
2]

upel - B
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STATISTICS
9
Press
10 | To display ONLY for Frequency

Polygon; Flotz  Flotx
1]
TaFes o L=
Hh- HIH |
Press for [STAT PLOT] liztilL1

Choose 1: Plot1,

then, press [ENTER

Move the cursor, and choose Off,

then press [ENTER

Press [GRAPH

Questions for discussion

I.

ii.

What is wrong with the graph displayed?

How should you adjust the display of the window?

W T RO
A lR=
A LE
Asc1=0
Ymin=A
Ymax=1H
Y= l=1
mres=1

27




Graphing Calculator TI-84 Plus

STATISTICS
11 | To calculate the MEAN, OFS MATH TEETIA |
Press [STAT].
Move the cursor and choose
MATH
TEELMET ] |
Choose mean( or click for 3

eantLz.Lz2

Method for key in the L;

Key in mean(Ls,L;), and L, is by pressing the
Then, press (3] and [2nd] 2]
Question b)

From the table in a)

ii) Calculate the mean monthly pocket money of the students

[ ANSWEr: .ocucceeeeeeeeevean,

...... |
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STATISTICS

TEACHER’S NOTE

1. The time taken by 100 students to complete the jogathon in SMK Bestari is recorded in the table

below.
30|38 |41 |36 |26 |33 |35 |38 |43 |46 |36 |38 |41 |36 |50)|40 |47 | 36| 34 | 37
41 | 37 | 31 | 37 | 47 |41 |38 |37 | 35|26 | 50|37 |40 | 35|45 | 38 | 43 | 40 | 43 | 38
34 | 46 | 36 | 40 | 41 | 37 |33 |28 |36 |30 |37 |44 |39 |41 |34 |38 |34 |39]| 33| 43
36 |46 | 45 | 36 | 33 |38 |39 |32 |38 |40 |29 |49 |43 | 36 | 44 | 47 | 38 | 37 | 41 | 47
43 | 37 | 35 | 45 | 37 |41 |44 |40 | 46 | 37 | 38 | 45 | 32 | 49 | 40 | 27 | 38 | 47 | 49 | 40
a) Based on the given data, complete the table.
b) Construct a histogram and frequency polygon based on the data.
c) State the modal class, and find the mean.
SOLUTION:
Time (minutes) Frequency Midpoint
20-24 0 22
25-29 5 27
30-34 13 32
35-39 39 37
40 — 44 25 42
45 — 49 16 47
50 - 54 2 52
55 -59 0 57
THOO L1 Lz LE z
Amin=26 Yy 1z Iz
mmax=cH 7 xq 37
Hac1=5 w0 |1 |u
Ymin=g 7 F £z
Ymax=5H 45 ﬁ-- c?
Yo l=5 AL Lo SRR
wres=10 Lz(m)

meantlLz.Lz2

Modal class = 35 -39

29




Graphing Calculator TI-84 Plus
STATISTICS

STUDENT’S WORKSHEET

1. The time taken by 100 students to complete the jogathon in SMK Bestari is recorded in the table
below.

30 | 38 |41 |36 |26 | 33|35 |38 |43 |46 |36 |38 |41 |36 |50 |40 | 47 | 36

34

37

41 | 37 | 31 |37 |47 |41 |38 |37 |35 |26 |50 |37 |40 | 35|45 | 38 | 43 | 40

43

38

34 | 46 | 36 | 40 | 41 | 37 | 33 |28 |36 |30 | 37 |44 | 39 | 41 | 34 | 38 | 34 | 39

33

43

36 | 46 | 45 | 36 |33 | 38|39 |32 |38 |40 |29 |49 |43 | 36 | 44 | 47 | 38 | 37

41

47

43 | 37 | 35| 45|37 |41 |44 |40 |46 | 37 | 38 | 45 | 32 | 49 | 40 | 27 | 38 | 47

49

40

a) Based on the given data, complete the table.
b) Construct a histogram and frequency polygon based on the data.
c) State the modal class, and find the mean.

Time (minutes) Frequency Midpoint

20-24

25-29

30




TOPIC
LESSON OBIJECTIVE

STATISTICS

Students will be able to...
i Construct the cumulative frequency table for grouped data.

ji. Draw the ogive for grouped data.
jii. Determine the range of a set of data.
iv. Determine the median, the first quartile, the third quartile, and the inter quartile
range, from the ogive.

EXAMPLE QUESTION

Graphing Calculator TI-84 Plus
STATISTICS

The data in Diagram 1 shows the monthly pocket money, in RM, received by 40 students.

32
36
49
56
45

41
47
51
44
38

46
54
62
60
48

56 42
59 34
58 38
64 52
57 44
Diagram 1

48
54
63
53
49

51
52
49
55
46

39
48
43
35
40

a) Based on the data in Diagram 1 and using a class interval of RM5, complete

table 2 in the answer space.

b) By using a scale of 2cm to RM5 on the x-axis and 2cm to 10 students on the y-axis,

draw an ogive.

c) From the tablein a),
i ) Find the median,
ii) Determine the range of the data

i) Calculate the inter quartile range

Pocket Money (RM) Frequency Upper Boundary Cumulative Frequency
26-30 0
31-35 3
Table 2
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Solution

Graphing Calculator TI-84 Plus
STATISTICS

Step

Procedure

Screenshot / key-stroke

Notes

1 Press [STAT|,
choose 1: Edit,

then press [ENTER

?E_j ) EHLC TESTS
it
:SortArL

Lii11=

fii.

iv.

Vi.

Vii.

Questions for discussion.

From previous knowledge, can you fill in the class intervals and the frequencies?

What is the definition of a boundary?

How to determine the upper boundary?

What is the definition of the cumulative frequency?

How to determine the cumulative frequency?

What is the definition of range?

How to calculate the range?
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STATISTICS

Question a)

a) Based on the data in Diagram 1 and using a class interval of RM5, complete table 2 in the answer

space.
Pocket Money (RM) Frequency Upper Boundary | Cumulative Frequency

26-30 0
31-35 3

Question ¢

ii) Determine the range of the data

range = [ ] - [ ]

2 | Key in all the data from upper K Lz L= z

boundary under L1 and
cumulative frequency under

L2.
Lz =
3 | press for [STAT PLOT].
Then, choose 1: Plot and press mﬂ LITF
1 Lz o«
ENTER FEPlot2 OFfF
L1 Lz o«
GFiPlotI 0F F
L~ Lz o«
P lot=0ff

4 Under Plot1, move the cursor
and choose On

Press [ENTER
choose type: L~ for ogive.

Then, press [ENTER

Key in for Xlist: L1
Key in for Ylist: L2

Xlist refers to the data to be
plotted with respect to x-axis

Ylist refers to the data to be
plotted with respect to y-axis




Graphing Calculator TI-84 Plus

STATISTICS
Self exploration
e Xmin is the minimum value of the data
e Xmax is the maximum value of the data + 5
e Xscl is the Class Size
e Ymax is the total of frequency
Press and key in the appropriate setting
WO
Alln=
AME =
AsC]=
Ymin=
“max=
Vacol=1
ares=10
Press
Press Question C
1
|
i N )
Use the right [»] and left [4] to I i) Find the med/anl
move cursor on the curve to I wheny = 40
find the median at y = 20. I _
H=4B.B9TEL7 Y=20 =20
Therefore, median is :
Press [ZOOM], choose 2: Zoom In
to trace y = 20 precisely. [ ANSWEN: ..vvverrvararnn. J
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Question c (iii)
Wheny = %x 40
=10

Therefore, first quartile is:

[ ANSWEr: ..cuueueeeeeeeecennn.

Wheny = %x40

=30
Therefore, first quartile is:

ANSWEr: ..cvveeevvraarenn,
Therefore, inter quartile range is = [ ] - [

g
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STATISTICS
TEACHER’S NOTE
Frequency
7
.
= 1 .
4.5 95 145 19.5 24.5 29.5 34.5 Mass (kg)

Diagram 2
The histogram in Diagram 2 shows the mass (in kg) for 25 parcels.

(a) Based on the histogram, complete Table 3.

(b) By using a scale of 2 cm to 10 kg on the horizontal axis and 2 cm to
5 parcels on the vertical axis draw an ogive based on Table 3.

(c) From your graph, find

(i) the median of the mass,
(i) the range of the data
(i) the inter quartile range
Mass (ko) | Frewency | o | Gauency
5-9 0 9.5 0
10-14
15-19
20-24
25-29
30-34
Table 3
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STATISTICS
SOLUTION:
(a)
Upper Cumulative
Mass (kg) Frequency boundary frequency
10-14 3 14.5 3
15-19 4 19.5 7
20— 24 5 24.5 12
2529 10 29.5 22
30 - 34 3 34.5 25
Table 3

Solution for question b) and c), refer steps and procedures in example question

it | ot.l..
:SortArL L L1 L o
5 SortDo FiPlot2 Off
diClrlist N - .
5 SetllrEditor i Plot 3 0fFF
=1 Lz =
Liifr= 4LPlots0ff
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Frequency

Graphing Calculator TI-84 Plus
STATISTICS

STUDENT’S WORKSHEET

v

i

_
%

4.5 9.5 14.5 19.5 24.5 29.5 34.5

DIAGRAM 2

Mass (kg)

The histogram in Diagram 2 shows the mass (in kg) for 25 parcels.

(a)
(b)

(c)

Based on the histogram, complete Table 3.

By using a scale of 2 cm to 10 kg on the horizontal axis and 2 cm to
5 parcels on the vertical axis draw an ogive based on Table 3.

From your graph, find
(i) the median of the mass,
(i) the inter quartile range
o) | Py | U | Gl
5-9 0 9.5 0
10-14
15-19
20-24
25-29
30-34
Table 3
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STATISTICS

SOLUTION :
@)
Upper Cumulative
Mass (kg) Frequency boul?]%ary frequency
10-14
15-19
20-24
25-29
30-34
(b)
(c)
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TOPIC : STATISTICS

LESSON OBJECTIVES
Students will be able to...
i Understand and use the concept of class interval
ji. Discuss the effect of the size of class interval on the accuracy of the mean for a
specific set of grouped data
jii. Interpret information from a given histogram

EXAMPLE QUESTION

The following table illustrates the number of car accidents that have occurred on a dangerous stretch of
a highway over the past 15 years.

Year No. of Accidents
1992 20
1993 22
1994 21
1995 19
1996 24
1997 27
1998 21
1999 30
2000 31
2001 22
2002 32
2003 37
2004 25
2005 30
2006 15
(a) How can this data be manipulated to suggest that the number of accidents that occur on this

stretch highway has increased since 1992? Create a histogram that shows such an increase.

(b) How to alter the horizontal scale of this histogram to create an illustration that suggests that the
number of accidents that occur has decreased since 1992 (or remained relatively constant)?

(c) As a driver who frequently travels on this stretch of highway, how do you think that data should
be represented such that you see an accurate portrayal of the number of accidents that have
occurred?
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STATISTICS
Solution:
Step Procedure Screenshot / key-stroke Notes
I | press to enter the STATISTIC
mode. it
Choose 1: Edit, : EDF%EE
5o
then press [ENTER] IClrList
tSetUrEditor
L1 [z Ls 1
| [
Liti=
L1 Lz L i
zz
Type in the all the data provided as gg
variable in L1. zt
Liier =15
2| Press EDFFE Floks
under PLOT1. Select On. Then, iy .uIT E E
press [ENTER] Mlistily
Choose Type: I for Histogram. Fre=:1
Self exploration
e Xmin is the minimum value of the data I"'I:::E:HDI:IH
e Xmax is the maximum value of the data + 5 Ml h:
. . AUE R
e Xscl is the Class Size Men]=
e Ymax is the total of frequency Vmip=
“ax=
Press and key in the appropriate setting Werl=
AEss

You may change the setting to adjust the look of the
histogram.

Press
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Question a)

How can this data be manipulated to suggest that the number of accidents that occur on this stretch
highway has increased since 19927 Create a histogram that shows such an increase.

Fill in the[WINDOW] setting and sketch your histogram.

L IHDCI
Al n=
R LR
Ascl=
Ymin=
Ymax=
Y= l=
mrEss

Question b)

How to alter the horizontal scale of this histogram to create an illustration that suggests that the
number of accidents that occur has decreased since 1992 (or remained relatively constant)?

Fill in the[WINDOW] setting and sketch your histogram.

I T HOO
A=
A a=
A )=
Ymin=
Ymax=
Ve l=
Hres=

Questions for discussion

i.  Explain how you had changed the setting such that the graph looks different?
ii. What interpretation can you tell on histogram in a) and histogram in b)?

jii. Do you think that these two graphs accurately tell you the actual situation considering the
number of accidents on this dangerous stretch of highway from 1992 to 20067 Explain.
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Question c)

As a driver who frequently travels on this stretch of highway, how do you think that data should be
represented such that you see an accurate portrayal of the number of accidents that have occurred?

Questions for discussion

V.

How does changing of Xscl (or the size of class interval) affect the histogram?

[ ]

What would you consider before you decide on your value of Xscl?

[ ]

Why does the frequency of the class intervals change when the size of the class interval
change?

[ ]

As a driver who frequently travels on this stretch of highway, how do you think the data
should be represented such that you see an accurate picture of the number of accidents
that have occurred?

How do you make histogram represent its data more accurately?

[ ]
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Self exploration

Show the histogram that you will draw to accurately know the actual situation on the number of
accidents on that highway.

Fill in the[WINDOW]/ setting and sketch your histogram.

I IO
amln=
M=
Ascl=
Ymin=
Ymax=
Y=o l=
Alres=

In conclusion, how would you determine a suitable class interval for a given set of data?
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TOPIC : TRIGONOMETRY 2

LESSON OBJECTIVE
Students will be able to...
i Draw the graphs of sine, cosine, and tangent for angles (between 0° and 360°).

I AMPLAITUDE - . I

Y

amplitude

~ /L

THE PERICE IS THE TIME IT
- TAKLES TS &8 THRSUSH SMNE

1 LHELE AND THEM STAET SVER
-| SINE SRAPH. .. b ASAIN.

M B—

—l LOSINE SRAPH. .. I

-I rwur SRAPH. .. I

i ] i

[
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EXAMPLE QUESTION

Graphing Calculator TI-84 Plus
TRIGONOMETRY 2

Which of the following represents the graph of y =cos 2x for0° < x<360°?

(SPM 2005)
Step Procedure Screenshot / key-stroke Notes
H1 5%452%89
Press [MODE}-key and adian e The unit we use in this
choose DEGREE Far Fal Sesy .
1 Dot example is degree
Press [ENTER]-key Simul 0° <x<360°
a+bi re”gl
Horiz G-T
THOON Key in the scale of 1 unit of
Press [WINDOW]-key and EH;Q:% 0 the graph of y-axis and x-
2 key in the figure: wecl=38 axis (Xscl and Yscl)
ﬁm_;g: 1_1 Xmin, Xmax, Ymin, and
for0° < x<360° Y=cl=1 Ymax are the range of the
Ares=1M graph
Press , and key in the T T TS
equation: “MiBoos(2E0
x$3=
. =
3 y = cos 2x W f, =
~MNe=
[v=][cos](2]X.T.0.n)[)] *ﬁ 6=
wMa=
The graph will be plotted
according to the range
fixed in step 2 (Xmin,
Xmax, Ymin, and Ymax).
Maximum value of y-axis is
1
4 :
Press key v v Minimum value of y-axis is
-1
Maximum value of x-axis is
360 degree
Minimum value of x-axis is
0 degree
Question for discussion.
Compare the result with the graph of y = cos x. Do you see any difference?
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TRIGONOMETRY 2

TEACHER’S NOTE

ACTIVITY 1

Use a graphing calculator to draw a graph of each function and then complete the table below

THOOM
Aamin=
amaxn=i64
wec1=3A You may use this setting.
“min=-1
Ymax=1
Yacl=1
ares=11
NO TRIGONOMETRIC FUNCTION GRAPH
1 y =sinx
2 y = sin 2x
3 y = sin 3x

Questions for discussion.
i What do you notice about the difference of the graphs?
ii. Can you predict the shape of the graph if the question asks for y = sin 10x?

jii. Can you predict the shape of the graph if the question asks fory = sinx/2?
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ACTIVITY 1

Graphing Calculator TI-84 Plus
TRIGONOMETRY 2

STUDENT’S WORKSHEET

Use a graphing calculator to draw a graph of each function and then complete the table below

THOOM
Aamin=
amaxn=i64
wec1=3A You may use this setting.
“min=-1
Ymax=1
Yacl=1
ares=11
NO TRIGONOMETRIC FUNCTION GRAPH
1 y =sinx
2 y = sin 2x
3 y = sin 3x

Questions for discussion.

i What do you notice about the difference of the graphs?

ii. Can you predict the shape of the graph if the question asks for y = sin 10x?

jii. Can you predict the shape of the graph if the question asks fory = sinx/2?
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TRIGONOMETRY 2
TEACHER’S NOTE
ACTIVITY 2
DRAW THE GRAPH THAT REPRESENTS THE TRIGONOMETRIC FUNCTION GIVEN.
(YOU MAY NEED TO HAVE THE SUITABLE WINDOW SETTING)
NO TRIGONOMETRIC FUNCTION GRAPH
WINDOW SET:
X-scale 2 30° Y-scale > 1
1 |y=cosxfor0°<x<180° 90 180°
Ymin=2-1Ymax=>1
Xmin 20° Xmax >180°
WINDOW SET:
- > - >1
5 | Y= sin 2x for 0° < x < 180° X-scale > 30" V-scale
9\/0 Ymin>-1Ymax > 1
Xmin 20° Xmax 2180°
WINDOW SET:
X-scale 2 30° Y-scale > 1
= [ °<L < ° 0 o
3 |y=sinxfor0°<x <180 50 730 Vimin <> 1 Ymax > 1
Xmin 20° Xmax 2>180°
WINDOW SET:
X-scale 2 90° Y-scale > 1
4 y =tanx for 0° < x < 180° . )
90° 80 Ymin 2-5Ymax>5
Xmin 20° Xmax >180°
WINDOW SET:
[\ /\ / X-scale 2 90° Y-scale 2 1
5 y = cos 2x for 0° < x < 360°

AVARVA

Ymin2-1Ymax> 1

Xmin 20° Xmax 2360°
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TRIGONOMETRY 2

STUDENTS’ WORKSHEET
ACTIVITY 2

DRAW THE GRAPH THAT REPRESENT THE TRIGONOMETRIC FUNCTION GIVEN
(YOU MAY NEED TO HAVE THE SUITABLE WINDOW SETTING)

NO | TRIGONOMETRIC FUNCTION GRAPH

1 |y=cosxfor0°<x<180°

y = sin2x for 0° < x < 180°

3 |y=sinxfor0°<x<180°

y = tanx for 0° < x < 180°

y = cos 2x for 0° < x < 360°
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TRIGONOMETRY 2

TEACHER’S NOTE
SPM EXAMPLE QUESTION

1 Which of the following graph represent y = cos 2x for0® < x <360°?

.

SPM 2006

V

FAWAS

51




Graphing Calculator TI-84 Plus
TRIGONOMETRY 2

STUDENT’S WORKSHEET
SPM EXAMPLE QUESTION
2 Which of the following graph represent y = cos 2x for0® < x <360°?
SPM 2006
A B
D
C

FAWAS
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TOPIC

LESSON OBIJECTIVE

Students will be able to...

GRAPH OF FUNCTIONS 2

i Shade the regions representing the inequalities

Graphing Calculator TI-84 Plus
GRAPH OF FUNCTIONS 2

APPLICATION
EXAMPLE QUESTION Shade the region representing the inequalities, y < x + 3
Step Procedure Screenshot / key-stroke Notes
(=T
E?m HQELEDelm
[2nd][#] for [MEM] mode, tEIFALIC StE
Eﬂrahiﬁe
Press 7:Reset, Wt LT
2:Defaults, IS s
2:Reset. A0cfaults..
MAKE SURE MEM IS RESET TO
1 DEFAULT
= MO
EHE‘E—Et
TI-B4FTus 5i1ver Edikian
Then, ‘Defaults Set’ appear 24
Oetaults =set
Press [APPS]; ELTaD e The applications (apps)
Scroll down until find iEasulata consisting extra programs,
2 :Inequalz. Efi;ﬁggh and need to be pre-
iFunsSci downloaded before can be
Inesualz
LearnChk used.
%= Flotl  Fletz  Flots
=Nl e  When the cursor is on the
‘~$2= =’ sian the i it
3 - N =" sign, the inequalities
Press :E ; = signs appear at the bottom
e s e e of the screen
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GRAPH OF FUNCTIONS 2

Key in the linear inequalities, H;J 1%':':;:13”:":2
y<x+3 w$z=
WY =
4 | Press [ALPHA] [F3], to select e
. ~“Ne=
<.Keyin x+3 M=
Ne=

e The region representing the
5 | Press

Shades JLFoI-Trace]l 7 )

inequalities will be shaded

Questions for discussion.

ii.

fii.

What do you notice the kind of line of the graph? Dashed or solid? What does it means by
having dashed or solid line?

What do you think will happen if the inequality is changedto y < x +3?

Do you see the difference between the equation y = x + 3, with the inequalities y < x + 3,
y<x+3,y>x+3,ory=x+3"?

Let say, to key in another inequality, y < 5x what is the operational procedure?

W= Flokl  Flotz  Floks
' EE+HS

bz ESE

wMr=

My=

=Me=

wME=

=EIENENEFIE)

R= Flotl Flokz  Flokz
k' EEEE

k' HSH

sMa=

sMy=

M=

~Me=

C=AECENEFIEE)

i

shades )l FoI-Trace)l T )

De-select the first

inequalities by on the
inequalities sign

IF NOT, the calculator will
DRAW THE GRAPH FOR ALL
THE SELECTED
INEQUALITIES.

Thades JLFoI-Trace)l T
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(a)
(b)
(c)

GRAPH OF FUNCTIONS 2
TEACHER’S NOTE
ACTIVITY 1
No Inequalities Sketch your shaded region
1 y < 5x dll
Thades JIFoI-Trace]l 7 )}
i
2. y = 5x }1
thades JIFeI-Trace )l 7 )
s b i Tl
Shadgs Jl -:-1-rr'-:|i:-z
4. y>4
Thades JIFoI-Trace )l 7 )
H
5. y<3x+8
Thades J[FoI-Trace]l 7 )}
Discussion:

What do you notice, the difference between the shaded regions in each question 1 and 2?
The first one shaded to the right and the other one shaded to the left

What do you notice, the difference between the lines in question 3 and 47?

The first one shaded to the bottom and the other one shaded up

Can you make general conclusion for what you have discover?

The ( >, =) signs will always shaded upper part of y-axis, and (<, <.)signs will always shaded

lower part of y-axis of the function




Graphing Calculator TI-84 Plus

(a)
(b)
(c)

GRAPH OF FUNCTIONS 2
STUDENT’S WORKSHEET
ACTIVITY 1
No Inequalities Sketch your shaded region
1 y < 5x
2 y = 5x
3. y<4
4. y>4
5. y<3x+8
Discussion:

What do you notice, the difference between the shaded regions in each question 1 and 2?

What do you notice, the difference between the lines in question 3 and 4?

Can you make general conclusion for what you have discover?
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TOPIC

GRAPH OF FUNCTIONS 2

LESSON OBIJECTIVE

Students will be able to...

Graphing Calculator TI-84 Plus
GRAPH OF FUNCTIONS 2

i Determine the region which satisfies two or more simultaneous linear inequalities.

APPLICATION INEQUALZ
EXAMPLE QUESTION Shade the region representing the inequalities,
y<x+3,x<4,andy>x—2
Step Procedure Screenshot / key-stroke Notes
f Hbout
EE?N HQELEDelm
(2nd][#] for [MEM] mode, :EIrALILists
Eﬂrahiﬁe
Press 7:Reset, et LT
2:Defaults, MAKE SURE MEM IS RESET TO
2:Reset E Eé}»aﬁ?ﬂg._. DEFAULT;
7:RESET

MAKE SURE ALSO, ALL ENTRIES

1 ARE GONE
E ! HED L 3:CLEAR ENTRIES
ese
RESET ALL RAM ALSO CAN BE
DONE
TI-B4F7us Zilver Edikion
Then, ‘Defaults Set’ appear 24
Defaults =set
Press [APPS]-key; E]?E!%meu e e The applications (apps)
Scroll down until find Egigggffa consisting extra programs,
2 :Inequalz. tFrancaiz and need to be pre-
! |;L-Ir‘|5t- i ) downloaded before can be
hesdualz
L ChE used.
[ENTER] £arhn
Press [Y9-key f,; 1”."“ Fletz  Flatz e  When the cursor is on the =
“Ne= sign, the inequalities sign
3 :3 . appear at the bottom of the
wMNe= screen
“ME=
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GRAPH OF FUNCTIONS 2

Key in the linear inequalities,

y<x+3
and y>-—-x—2

Flatl
Vi ER+3
It 2 B -x—-21
M=
wMy=
wHe=
“ME=
=M=

Flotz  Flatz

Same method as before.
Include all Y’s inequalities

Move the cursor to the top-

left, and press [ENTER

Key in the linear inequalities,
x<4

PH-:-I::I. Flotz  Flokz
VEE+E

MY z B -a—-2

M=

wMy=

wHe=

“ME=

=M=

I Flotl
=410
M=
wHE=
“HYy=
“HE=

“HE=
(= == =)

Flotz  Flatz

FE Floktl Flatz  Flots
“1H40

M=

wHE=

“HYy=

“HE=

“HE=

The screen will be shifted to
X’s equations

Press [GRAPH

o !

thades M FoeI-Tracell 7

The region representing the
inequalities will be shaded

Press [ALPHA][Y<] for [F1] mode

Select 1:ineq intersection

SHADE:
1: Ineq Interseckion
z: Union
EOridinal Shads

i

Shades JLFoI-Tracg)l =

FEEE N
F S NN NN
IEEE NN

g

-

Shades JLFoI-Trace)l T )
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GRAPH OF FUNCTIONS 2
TEACHER’S NOTE
ACTIVITY 1
No Inequalities Sketch your shaded region
y<x+5 %
1. -
y > —2x L
Thader N FeI-Tracell : A
< 2 I
y<x+ | ,-*"J
1 %k
2. y 2 — E|
2 e :
al 1
x <2 Thades M Fol-Trace)l T )
y<5—-x
x=—4
3.
x<y-—3

(Hint: re-arrange the inequalities)

x+y=3

4. y<8

<2
X Thades M Fol-Trace)l T )

2 res
> y< - 3% + 4 -
Thades M FoI-Tracell] s )
y > —2x +4
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GRAPH OF FUNCTIONS 2
STUDENT’S WORKSHEET
ACTIVITY 1
No Inequalities Sketch your shaded region
y<x+5
1.
y = —2x
y<x+2
2 > !
x <2
y<5-x
x=—4
3.
x<y-—3

(Hint: re-arrange the inequalities)

x+y=3
y<8

x<2

>5 5

<2+4

y>—2x+4
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ACTIVITY 2 - SPM QUESTIONS
Sketch the shaded region

Graphing Calculator TI-84 Plus
GRAPH OF FUNCTIONS 2

TEACHER’S NOTE

y<2x+8,y2xand y<8
~
3
S Yo /L g
: ﬁ :
% i
= y=2x+8 y=x r
> | Zhades M FoI-Trace)l 7 )
0 X
y>—-2x+10,x<5andy< 10
~
wn
8 yA -
N A _ x
S 10 y=10 I
2 y=-2x+10 F I
> | Zhades M FaI-Traceldl =0
0 X
y >2x—4, y < —x +6and x>1
‘‘‘‘‘‘‘‘‘ T _ .
’ -~ FI #
~ 6 gt han &
S APl R e
N : [ F i
S _Fg_‘h‘.:_“_‘
& Y=rX+6 ¥ ™.
0 N x [ zhades M FoI-Tracell T 1
-4
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ACTIVITY 2 - SPM QUESTIONS
Sketch the shaded region

Graphing Calculator TI-84 Plus
GRAPH OF FUNCTIONS 2

STUDENT’S WORKSHEET

y<2x+8,y2xand y<8
~
S
Q y
N A
S
&
= y=2x+8 y=x
0 X
y>—-2x+10,x<5andy< 10
~
wn
S YA
S N
=10
§ 10 y
s y==2x+10
0 X
y >2x—4, y < —x +6and x>1
A
I,I
6
~
N yeE2x-4
S
g
a9 v——):+6
0 6\ X
-4
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MATRICES

TOPIC : MATRICES
LESSON OBIJECTIVE

Students will be able to...
i Understand and use the concept of matrices

EXAMPLE QUESTION : Key in the elements of matrix A and matrix B such that;
5 0 3 -3 15 —4
A=<7 9 10>,B=(4 0 8>
2 -2 1 2 1 4
Then, find:

1) the sum of the two matrices
2) the difference of the two matrices
3) the multiplication of the two matrices

Step Procedure Screenshot / key-stroke Notes
MATH EDIT Make sure to clear the memory
 [E] before start.
i
Press for [MATRIX] mode [E] Step: Press [+,
= IF] choose 7: Reset
4 [5]
1: All RAM
[H] :
BT 2 : Reset
: [C]
1 | Choose EDIT 1: [ A ] [ENTER] : 10
: [F]
4 [5]
ATEIVIAT 1 =1
[ o 1
Press [3] [ENTER] (3] [ENTER] ! ATRI H.;[ Al 3.:. #3 : e Setting the matrix order as
[0 0 0 1 the question asked,
Press IENTER],@[ENTER], [0 0 0 ] which is 3 X 3
ENTER e Then, key in the data
. 1=6 starting with the 1°' column
2 EITER], [9] [ENTER], TR IAT = o until the end.
[ENTER] [E ] k] 1
TOE T T
[ENTER], [ENTER], [1] [ENTER]
za3=1
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MATRICES

Repeat step 1, choose EDIT 2: [B ]
ENTER

Follow the same procedure to key
in the data for Matrix B

HTRI=
-3

y

z

[E]
15

n

i

3 K3

| 1
1
1

e To edit the element of the
matrix, simply move the
cursor and redo the entry.

To find the sum of two matrices:

Press for [auIT] mode

and return to Home Screen

Press for [MATRIX] mode

Choose 1:[A] 3% 3

Press [+] to perform additional
operation

Press for [MATRIX] mode
Choose 2:[B] 3x 3

Press [ENTER] for answer

4— 55 EE =N Em EE

MATH EDIT
DS

)

[AIN

[(AT+I
[

T

IRl
=

L) Lo
——

e The saved elements for
each matrix is displayed

e Use the same procedure to
find the SUBTRACTION and
MULTIPLICATION.

e  Press(CLEAR], then follow
step 4 for subtraction and
multiplication.

Question 1
The sum of the two matrices

Question 2
The difference of the two
matrices

Question 3
the multiplication of the two
matrices
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MATRICES
TEACHER’S NOTE
ACTIVITY 1
The table below shows the marks obtained by Ahmad in the February and March
tests. Each of the test contributed 50% of the total marks for the first term.
FEBRUARY MARCH
Malay language 32 Malay language 41
English 37 English 27
Mathematics 35 Mathematics 37
Science 20 Science 31
(a) Present the above information in matrix form.
(b) Calculate the total marks obtained for each subject in the first term.
Solution:
MATEIX[A] 4 X1
Press for [MATRIX] mode [ zz ]
. [ =7 1
EDIT1:[A] i ]
Press [4] [ENTER] [1] [ENTER] to set the matrix order; [ & ]
Key in the mark for February:
[3] (2] [ENTER], [2] [7] [ENTER], [3] [5] [ENTER], [2] [0] [ENTER] o5
4a 1=
Press [2nd]i=] for MATRIX] mode MATEIXIE] 4 =1
EDIT2: [ B ] [ENTER] E g% }
Press [4] [ENTER] [1] [ENTER] to set the matrix order; E E"'- }
Key in the mark for March:
(4] [1] [ENTER], [2] [9] [ENTER], [ENTER],[3] [1] [ENTER]
y,1=31
Press [2nd] [MODE] for [QUIT] mode and return to Home Screen AT+ IE]
Press for [MATRIX] mode [[73]
Choose NAME E ?% }
1:[A] [2111]
Press [+] key i
Press for [MATRIX] mode
Choose NAME
1:[B]
ENTER
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ACTIVITY 1

Graphing Calculator TI-84 Plus

MATRICES

STUDENT’S WORKSHEET

The table below shows the marks obtained by Ahmad in the February and March
tests. Each of the test contributed 50% of the total marks for the first term.

FEBRUARY MARCH
Malay language 32 Malay language 41
English 37 English 27
Mathematics 35 Mathematics 37
Science 20 Science 31

(a) Present the above information in matrix form.
(b) Calculate the total marks obtained for each subject in the first term.

Solution:
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MATRICES
TEACHER’S NOTE
ACTIVITY 2
Given matrix A and B as below:
_(2 3 _ (10 3
A= (5 1) B= ( 1 7)
Find
a) AB
b) BA
DISCUSSION:

e  What can you say about the relation between AB and BA?

Solution:

MATEIXIA] 2 =2

LE o

[S ]

Key in the data for matrix A.

zaz=1
Repeat the step above to enter the value in matrix B MATRIXIB] 2 =2

(1

e

Press MODE] for [QUIT] mode and return to Home Screen S
. 2=

Press [2nd][x-1] for [MATRIX] mode (Al+1E] [[23 271
[31

Choose NAME
1:[A]
Press [x] key

Press for [MATRIX] mode
Ch NAME
oose [ET+IA]

1: [ B ] [ENTER] [L
[

K]
37

|
S

Repeat the same procedure for [B] X [A]

67




Graphing Calculator TI-84 Plus
MATRICES

STUDENT’S WORKSHEET

ACTIVITY 2

Given matrix A and B as below:

Az(g i) B

(110 3)
Find

a) AB
b) BA

DISCUSSION:
e What can you say about the relation between AB and BA?

Solution:
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ACTIVITY 3

Graphing Calculator TI-84 Plus
MATRICES

TEACHER’S NOTE

The table below shows the mass of sugar, salt and flour in kg, which is bought by 3 restaurant

owners on a certain day.

Sugar Salt Flour
Wan 4 1 7
Erni 3 2 6
Fauliza 5 1 9

The price of sugar, salt and flour (per kg) on Saturday are as shown below:

Price per Kg (RM)

Sugar 2.10
Salt 0.80
Flour 2.50

a) Key in the information given in matrix form.

b) How much does each restaurant owner spend on Saturday by using matrix?

Solution:

Key in the data for matrix A.

Repeat the step above to enter the value in matrix B

Press MODE] for [QUIT] mode and return to Home Screen

Press for [MATRIX] mode
Choose NAMES

1:[A ] [ENTER]
Press [x] key

Press for [MATRIX] mode
Choose NAMES

1: [ B ] [ENTER
ENTER

MATRIA[A] 3 =3
[ 2 E 3
[E 1 ﬁlll]
a2 x="9
MATRIXIB] 3 =1
Eai }
I:Fi_ 1
Ta1=2.5
[AT#[E]

[[25.7]

[22.9]

. [Z3.3]1]
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MATRICES

STUDENT’S WORKSHEET
ACTIVITY 3

The table below shows the mass of sugar, salt and flour in kg, which is bought by 3 restaurant
owners on a certain day.

Sugar Salt Flour
Wan 4 1 7
Erni 3 2 6
Fauliza 5 1 9

The price of sugar, salt and flour (per kg) on Saturday are as shown below:

Price per Kg (RM)
Sugar 2.10
Salt 0.80
Flour 2.50

1) Key in the information given in matrix form.
2) How much does each restaurant owner spend on Saturday by using matrix?

Solution:
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MATRICES
TEACHER’S NOTE
ACTIVITY 4
Determine whether matrix B is an inverse matrix of A.
(4 -2 (3 2
a) A‘(z 3) B‘(_z 4)
4 7 2 =7
b) A‘(1 2) B‘(_1 4)
DISCUSSION:
i. What is the condition for the existence of inverse matrix?
Solution:
a) MATRIA[A] 2 =2
i3 Fi— ]

Key in the data for matrix A.

Repeat the step above to enter the value in matrix B

ZaE=0

Press MODE] for [QUIT] mode and return to Home Screen

Press for [MATRIX] mode
Choose NAMES

1: [ A ] [ENTER] [A1*[E]
Press [x] key

Press for [MATRIX] mode
Choose NAMES

1: [ B ] [ENTER
ENTER

[[1& @ ]
B 1ell

CONCLUSION: MATRIX B IS NOT AN INVERSE MATRIX OF A

b)

[A1#IE]

.—..—.
S
=5
——
—

CONCLUSION: MATRIX B IS AN INVERSE MATRIX OF A
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MATRICES

STUDENT’S WORKSHEET
ACTIVITY 4

Determine whether matrix B is an inverse matrix of A.
(4 -2 (3 2
a) A ‘(2 3 ) B= (_2 4)

b a=(1 ) o-(5 %)

DISCUSSION:

i. What is the condition for the existence of inverse matrix?

Solution:
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MATRICES

TEACHER’S NOTE
ACTIVITY 5

Determine which of the following matrix is an inverse matrix of A = (_43 _22) .

— _ 1 1 r_
Gyl 9 ) o 3)

2

DISCUSSION:

i How to identify which matrix is the inverse of the matrix A?

Solution:

Key in the data for matrix A. [A1+[E]
[

[-18 12]
[v -2]11
Repeat the step above to enter the value in matrix B |

Press MODE] for [QUIT] mode and return to Home Screen

Press [2nd][x1] for [MATRIX] mode TET+IET
Choose NAME [ E{;E 1a]

“E]1
1:[ A ] [ENTER] |
Press [x] key

Press for [MATRIX] mode

Choose NAME
[A1+[0O]

1: [ B ] [ENTER [
ENTER ]

—r—
un ]
5
——

CONCLUSION: [FI]*[I%] l\Fr'“ai:.2 ]

[4
[-F-2 -31]
e MATRIX B, Cand E IS NOT AN INVERSE MATRIX OF A

e MATRIX D IS AN INVERSE MATRIX OF A
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MATRICES

STUDENT’S WORKSHEET
ACTIVITY 5

Determine which of the following matrix is an inverse matrix of A = (_43 _22) .

— _ 1 1 r
e e )i )

2

DISCUSSION:

i. How to identify which matrix is the inverse of the matrix A?

Solution:
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MATRICES
TOPIC MATRICES
LESSON OBJECTIVE
Students will be able to...
i Understand and use the concept of inverse matrix.
3 5\ (/X\_ (=7
EXAMPLE QUESTION solve ( " 6) (y) =(C 8)
Step Procedure Screenshot / key-stroke Notes
ATRIAIA] 2 =2
L — So, the equation above can be
_ (3 5 . x\ _ (=7
1 LetA = (4 6) write as A(y) = (—8)
g2 256

Questions for Discussion:
i Why the use of inverse matrix is necessary?

ii. What happen when matrix A X matrix A?

ATREIAIE] 2 =1

f -

e =
_8

z21="8

X
To Find(y), multiply inverse

matrix, A in both sides.

ata(y)=4"(Zg)
(G)=2*(23)

So, key in (:;) as matrix B

Press for [auIT]

mode.
Return to Home Screen

3 | Press for [MATRX

mode.
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MATRICES

Press [MATRX] for [MATRX]
mode again and choose
NAMES

2:[B]

ENTER

Choose NAMES 1: [ A ] [7] [AT-TIE] (1 What is the value of x and y?

N

Some answers can be in
decimals form;

To display it in FRACTION
form,

Press [MATH|-key

Choose 1:Frac
ENTER

To calculate the
DETERMINANT,

=

Press [MATRX] for [MATRX],
choose MATH,
choose 1: det(

ENTER

i
i
ille
identital
trandh

det
T

dim
Fil
ide

a b

daudrment. If matrix A = (C d)’ then,

5 Determinant of matrix

Press [2nd] [MATRX] for [MATRX], det . [A] A=
choose NAMES, 2
choose 1: [A ]

ENTER

Press [ENTER] for answer.

]

Questions for discussion.
1) Whatis the use of determinant?

2) Can you represent simultaneous linear equations as matrix equation?

3) What rules do you follow in order to represent simultaneous linear equations as matrix equation?
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MATRICES
TEACHER’S NOTE
ACTIVITY 1
Solve the problem given.
12 3 —4
(a) Itis given that| 1 n is the inverse matrix of (_1 ) ) . Find the value of n.
2
(b) Write the following simultaneous linear equations as matrix equation:
3u—4v =-5
—u+2v=>2
Hence, using matrices, calculate the value of u and v.
(SPM 2006)
Solution:
(a)

Key in the data for matrix A.

Press for [auIT] mode and return to Home Screen
Press [MATRX] for [MATRX] mode again and choose NAMES

L[A]

[A]l- " Frac
[[1

2 1
Press [MATH], choose 1: Frac . [1-2 Z-211

ENTER

. . . . 3
Compare the answer with the given inverse matrix, «~n = 5
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MATRICES
(b)
Repeat the step above to enter the elements in matrix B ATRTETET = =1
f Fi— 1
Press for [QUIT] mode and return to Home Screen
Press for mode and choose NAMES 1: [ A ] £ 152
Press for mode again and choose NAMES
2:[B]
T
Press [MATH] rRI-E [[-11
[.5]11]
nskFrac
Choose 1:Frac [[-1 1]
[1-211
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MATRICES
STUDENT’S WORKSHEET
ACTIVITY 1
Solve the problem given.
12 3 —4
(a) Itis given that| 1 n is the inverse matrix of (_1 ) ) . Find the value of n.
2
(b) Write the following simultaneous linear equations as matrix equation:
3u—4v =-5
—-u+2v=2
Hence, using matrices, calculate the value of u and v.
(SPM 2006)

Solution:
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MATRICES
STUDENT’S WORKSHEET
ENRICHMENTS
SPM 2005
L .o (2 =5 o 3 h (1 0
It is given that matrix P = (1 3 ) and matrix Q = k (_1 2) such that PQ = (0 1).

a) Find the value of k and of h.
b) Using matrices, find the value of x and of y that satisfy the following simultaneous linear
equations:
2x — 5y =-17
x+3y=28

SPM 2007

a) Given % (:g g) (7; :i) = ((1) (1)), find the value of m and of n.

b) Using matrices, calculate the value of x and of y that satisfy the following matrix equation:

(s 96)=6)

SPM 2008

. (2 3\.1(7 =3
The/nversematr/xof(4 7) ISE(m 2 )

a) Find the value of m and of k.
b) Write the following simultaneous linear equations as matrix equation:

2x+ 3y =-1
4x+7y =5

Hence, using matrix method, calculate the value of x and of y.
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GRADIENT AND AREA UNDER THE GRAPH

TOPIC : GRADIENT AND AREA UNDER THE GRAPH

LESSON OBIJECTIVE

Students will be able to...
i Understand and use the concept of quantity represented by the gradient of the
graph.
ji. Find the speed for a period of time from a distance-time graph.

EXAMPLE QUESTION

Ms. Devi leaves her house at 1000 to visit her friend by car. She reached home at 1330
after met her friend. Ms. Devi’s journey description as below:
Ms. Devi had drive 80 km for 1 hour and 30 minutes to reach her friend’s

house.

Ms. Devi took only 1 hour to drive back to her house.

Then,
a) Plot a Distance-Time graph to shows Ms. Devi’s journey.
b) Calculate the speed of Ms. Devi’s car for the first 1 hour.
c) Find the speed of Ms. Devi’s car from 1130 to 1230.
d) Find the speed of Ms. Devi’s car when going back home.

Step Procedure Screenshot / key-stroke Notes
Understand the word problem and translate it into distance-time table for every movement or
particular time-frame.

Press [STAT Key in data as follows:
B e . L, FLC TESTS | | i oo sotmor
=t A =14 hour and 30 minutes to reach
JiSortDo her friend’s house.
qiClrlist
St SetlFrEditor L1 (hour) L2 (km)
0 0
L1 Lz Lx ] 1.5 80
. e " it L3 (hour) L4 (km)
; | Keyinthedataforlland(2, | | ======[-=-=-- i 1.5 80
L3and L4, L5and L6 2.5 80
Lxiz) = e Ms. Devi took only 1 hour to
L4 LE LG B drive back to her house
= L1] .5 = L]
N R 15 (hour) | L6 (km)
2.5 80
3.5 0
Lzl =
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GRADIENT AND AREA UNDER THE GRAPH

Press for [STAT PLOT], EDHEE Flokz
Ch 1: Plot 1 [ENTER aFes o G d
oose ot L
For On press [ENTER] Wlistilq
Select Type: L, Hér{ﬁt : IE e .
Xlist: L1,
Yiist: L2
Press for [STAT PLOT], F'1-:-I::I.D Flokz To change the Xlist
Choose 2: Plot 2 ape o Press (2nd]/3] for [L3] P[ENTER]
Hh HIH 7
For On press ﬁ% ::LE-tl ||:3 To change the Ylist,
: istily
select Typer b IR | iaris B+ - Press(2ud[d] for [L4] >{ENTER]
Yiist: L4
Press for [STAT PLOT], PMHDH:“:IE AlE To change the Xlist,
Choose 3:plot ITER) | (WL DTL. s gy | | press EaEfor 4] S(EwER)
For On press [ENTER] HliEt:ﬂ{EE (Eeatl
Select Type: L2, Wlizt:leg To change the Vlist,
Xlist: L5, Marks B + - Press [20d](6] for [L6]D(ENTER]
Yiist: L6
WIHDOOL
Amin=g
AMaxE=0
Press [WINDOW] and key in the Ascl=1
; “min=H
setting. W ==
Y=o l=1
ares=1]
Press IGRAPH Distance-Time graph plotted.
CALC TESTS
Sor tifi-:
Press S1ZortDe
4:ClrList
2t SetUrEditor
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GRADIENT AND AREA UNDER THE GRAPH

Select CALC EOIT TESTS b
Choosed:LinReg(ax+b) 1 . 1-Mar Stats LinReg (ax+b) mode is an order to
2i2-War Stats . L .
ENTER = Med—-Med simulate the straight line equation,
?LIHHE'EI':E:{HJ} y = mx + ¢, where m = a, and
=L Red c=b
&iCuUbickEed U
r4EBuartEea
Press (2nd)(T}for [L1] ] 2nd}/2] | |[LinEeaCax+by L1
Lzl
for[L2]
From LinReg, the gradient,
mis [ }
Linkeg
185 s
E =@ From the gradient, the speed of Ms.
Devi’s car for the first 1 hour is
Press
Select CALC LinFeg From LinReg, the gradient, m is 0.
. H=ax+h
Choosed:LinReg(ax+b) E_EEI We can conclude that, the gradient,
Press [2nd]/3]for [L3] [.] which is the speed of Ms. Devi’s car
[2nd](4] for [L4] from 1130 to 1230 is km/h
ENTER,
6 . h d. .
Press CirFog From LinReg, the gradient, m ISC]
=3+
Select CAL'C I=|=%}: b We can conclude that, the gradient,
Choosed4:LinReg(ax+b)[ENTER] b=22A which is the speed of Ms. Devi’s car
Press [2nd]f5] for [L5] [;] when going back home is
(Zudl/] for [i6] () e
ENTER,
Discussion:

1. From the graph, what can you say about Ms. Devi’s car from 1130 to 12307

[

2. Can you give the meaning for negative sign of a gradient?

[
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GRADIENT AND AREA UNDER THE GRAPH

ACTIVITY 1

Diagram shows a displacement-time graph for the journey of a car from town A to town C passing town
B then back to town A.

Displacement (km)
&

60

45

A » Time (min)

1] 20 95 64 95
(a) Calculate the speed in km/h for the journey from town A to town B.
(b) Calculate the speed in km/h for the journey from town B to town C.
(c) Calculate the speed of the car when going back to town A.

ANSWER:
Step Procedure Screenshot / key-stroke Notes
CHLC TESTS

S -:-ratifi'i Construct the graph from town A to
T:SortOc town B and from town B to town C to
d:ClrLizst find the speed.

Press [STAT] SiSetOrEdi tor
Choose 1:Edit...
(a)

L1 Lz Lz % L1 Time (min) 0

0 0 zi L2 | Distance (km) | O

i ye ii

(b)
1 L3 | Time (min) 20 | 55

L3z = L4 | Distance (km)
LYy LE LB B

Y B4 T (c)

ff____ ?E____ L5 | Time (min)

L6 | Distance (km) | 60 | O

LELx) =
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GRADIENT AND AREA UNDER THE GRAPH

(a) Town A to town B

Press for

[STAT PLOT],
Choose 1: Plot 1

ENTER] = On—> [ENTER

Select Type: L, [ENTER]
Xlist: L1,
Ylist: L2

(b) Town B to town C

Press for

[STAT PLOT], Choose 2: Plot
2

For On press
Select Type: L,
Xlist: L3,

Yiist: L4

(c) Going back to town A

Flotl Flotz  ZITE
o+

To change the Xlist,
Press [2nd] [3] for [L 3] D(ENTER]

To change the Ylist,
Press [2nd] [4] for [L4] P(ENTER]

To change the Xlist,

Press for upel [ Bl I Press [2nd] [5] for [L5] D[ENTER]
[STAT PLOT], Choose 3: Plot wlist, '"LL HIH |7
3 V1 igt : L g To change the Ylist,
For On press ark: B -« Press [2nd] [6] for [L6] >{ENTER]
Select Type: L,
Xlist: L5,
Yiist: L6
W IO
Arnin=e
Amax=1HA
Press and key in Hac ] = 1
the setting. ITIF'”-':E'
“Ymax=6o
Yacl=1
Ares=1
]

Press |GRAPH (a)

(a) Graph from town A to town B.
(b) Graph from town B to town C.
(c) Going back to town A

c)

(b)>
7\
|
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GRADIENT AND AREA UNDER THE GRAPH

Press STAT] e
Choose CALC 2:2-War Stats
Select 4:LinReg(ax+b) S Med-Med
?L inkEe3adax+h
: Fuyadkea
& CubicEed
T4 EBuartEea
tiﬂﬂegiax+b} L1
Press [2nd)(7] for [L1] [5] .
5 | [nd)2ffor [L2]
Lirk=d (a) The speed from town A to town B is
u=gx+h km/min.
afE.ES [::]
b=H C] X 60 min =[:] km/h
The speed from town A to town B is
L km/h.
Press ] (b)
Select CALC Li DEEEI:. The speed from town B to town C is
Choosed:LinReg(ax+b) i=.dzas7igzae | | km/min
b=35. 42857143
6 ENIER C] X 60 min =C] km/h
Press [2nd][3for [L3] [5]
[2nd]/4for [L4] [ The speed from town B to town C is
ENTER km/h.
Press (c)
Select CALC Li EEEEI:. The speed going back to town A
Choosed:LinReg(ax+b) 2=-1.975483871 || km/min.
b=123.8VE9:77
7 | (MR () x60min=__) km/h
Press [2nd]f5for [L5] []
[2nd][6ffor [L6] [ The speed going back to town A is
ENTER km/h.

Questions for discussion

i What is the gradient of a graph represents?

ii. Can you tell the difference between distance-time graph and speed-time graph?
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ACTIVITY 2

Graphing Calculator TI-84 Plus
GRADIENT AND AREA UNDER THE GRAPH

Diagram shows speed-time graph of a particle for a period of 15 seconds.

Speed (ms 1)
A

16

11 15

. Time (s)

a) Calculate the distance, in m, for the first 5 seconds.
b) Calculate the rate of change of speed, in m s’ 2, in the first 5 seconds
c) Calculate the rate of change of speed, in ms?, in the last 4 seconds.

ANSWER:
Step Procedure Screenshot / key-stroke Notes
Press

Choose 1:Edit...

?ﬂ ) EFILI: TESTS
it...
SortHL

Zisorthf
diC1lrList
S:setUrEditor

L1 L& L= ]

Construct the graph from town A to
town B and from town B to town C to
find the speed.

(a)
L1 | Time (min)
L2 | Distance (km)

(b)
L3 | Time (min)
L4 | Distance (km)

L33 = (c)
L5 | Time (min)
L4 LE L& B L6 | Distance (km)
15 11 15

Lel=) =
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GRADIENT AND AREA UNDER THE GRAPH

(d) Town A to town B

Press for

[STAT PLOT],
Choose 1: Plot 1

ENTER] = On—> [ENTER

Select Type: L, [ENTER]
Xlist: L1,
Ylist: L2

(e) Town Bto town C

Press for

[STAT PLOT], Choose 2: Plot
2

For On press
Select Type: L,
Xlist: L3,

Yiist: L4

(f) Going back to town A

]
upel - R dh
HH- HIH [~
wlistilz
“listily
Mark: B -«

Flotl Flotz  ZITE
o+

To change the Xlist,
Press [2nd] [3] for [L 3] D(ENTER]

To change the Ylist,
Press [2nd] [4] for [L4] P(ENTER]

To change the Xlist,

Press [2nd] (] for Sret L Press [21d) (5] for [L5] {ENTER]
[STAT PLOT], Choose 3: Plot ny t'_ﬂ{ HIH [
3 V1 igt ' L g To change the Ylist,
For On press ark: B -« Press [2nd] [6] for [L6] >{ENTER]
Select Type: L,
Xlist: L5,
Yiist: L6
Press and key in M?I‘:HEIEEEI
the setting. YMmax=20
Hecl=1
“Ymin=8
“Ymax=2H
Yacl=1
Ares=1

Press [GRAPH

Speed-Time graph plotted.
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GRADIENT AND AREA UNDER THE GRAPH

%Q{T tTESTS
Press [STAT] 3i5-War Sfafs
Select CALC IE3= Med—Med
Choosed4:LinReg(ax+b) s hagﬁﬁgéa}“b )
ENTER B CubicEeq
F4EuartEeq
LinFegcax+hi L1
Lz,
Press [2nd)(TJfor [L1] [5]
[2nd)2ffor [L2][.]
VARS E?ﬂilﬂ
Funct.1om...
EEEaTametrlcm
Press [VARG] A1 DR ore..

Select Y-VARS
Choosel:Function...

ENTER
gﬁé1
Choosel: Y, 3; 3:
ENTER ity
R
ENTER SR
g AT
LinFegiax+hl Lia
Lz-%10
Linkeg
u=gx+h
a=3.2
b=
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GRADIENT AND AREA UNDER THE GRAPH

Press TRACEJfor [CALC] :ﬁ]ﬂ%ﬁ

Choose 7: f(x)dx Froasu
Siminimum

e 4:maxinum
Siintersect
SRR
EHE
Y1zZ.ZH+0
Latgr Lirnk?
H=1i y=32

Press [0] for lower limit, V1=3.2H+0

X=0.

ENTER

Latder Limik™

o Yi=3.ZH+0
Press [5]for upper limit, X

=5.

ENTER
UFFsF Limik?
(a)
The distance, in m, for the first 5 seconds
JEOx =4
Press _
Select CALC tlﬂﬁegiax+b} Lia
c

Choose4:LinReg(ax+b)

[ENTER] . . .
From LinReg, the gradient, m is C]

Press [2nd][Tfor [L1] [1]
[2nd]2ffor [L2][. ]
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GRADIENT AND AREA UNDER THE GRAPH

LinkEe=g9 (b)
EEEKEID The rate of change of speed, in m s, in
b=0" the first 5 seconds
|
Press
Select CALC Uzgutb
Choosed:LinReg(ax+b) b=8
Press or [L5] [ ] )
Ly LinEegcax+b) Le. . _ .
m or g i i ient, m i
(2nd]/6]for [L6] L From LinReg, the gradient, m is
7 ENTER

LinkEe3
u=ax+hb
a=-4
b=cH

(c) The rate of change of speed, in ms?,
in the last 4 seconds =

Question for Discussion

i. Can you guess the meaning of negative sign, a?
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GRADIENT AND AREA UNDER THE GRAPH

STUDENT’S WORKSHEET

Do the activity again without using graphing calculator.

ACTIVITY 2

Diagram shows speed-time graph of a particle for a period of 15 seconds.

Speed (ms 1)
A

16

. Time (s)
11 15 g

a) Calculate the distance, in m, for the first 5 seconds.
b) Calculate the rate of change of speed, in m s, in the first 5 seconds
c) Calculate the rate of change of speed, in ms™, in the last 4 seconds.

ANSWER:
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GRADIENT AND AREA UNDER THE GRAPH

TEACHER’S NOTE

ENRICHMENT
Diagram shows the speed-time graph of two particles, A and B for a period of 8 seconds.

Speed (ms™)

l‘f’ime (s)

The graph OKNM represents the movement of particle A and the graph JKL represents the
movement of particle B. Both particles start moving at the same time.

a) Calculate the rate of change of speed, in ms™, of particle A in the first 6 s.
b) Calculate the rate of change of speed, in ms™, of particle B for a period of 8 s.
c) Find the distance, in m, when both particles meet.

ANSWER:
Step Procedure Screenshot / key-stroke Notes
Press Key in data as table below:

Choose 1: Edit...

?ﬁ _ EFILI: TESTS
it....
SortAfC

SortOf
ClrList
SetUrEditor

(i) MR |

L1 Lz Lz 2

L1 (Time) | L2 (Speed)
0 0
6 8
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GRADIENT AND AREA UNDER THE GRAPH

Press [2nd] [Y=] for
[STAT PLOT], Eﬂﬁm Fluks
Choose 1: Plot 1 HFed .uIT E &
For On press [ENTER] ﬁ%ls%t1
istil:z
Select Type: LA, Mark: B +
Xlist: L1,
Ylist: L2
Press and key in NF:E:HEIENEI
the setting. Hax=
scl=
Ymin=H
“Ymax=1H
Mo l=1
Ares=

Speed-Time graph of OKN plotted.

Press |GRAPH
Press CALC TESTS LinReg (ax+b) mode is an order to
ﬁﬁ it.. simulate the straight line equation,
3; Eg::tgg y = mx + ¢, where m = a, and
4:Clrlist c=b.
it 5etlFEditor
Select CALC EDIT TESTS
Choose4:LinReg(ax+b) 1:1-Yar Ztats
28 2-Var Stats
ENTER S Med—Med
] LlnHegﬁax+b}
adFe3
E:Eub1cEeg
rduyartEeg
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GRADIENT AND AREA UNDER THE GRAPH

Press [2nd][7]for [L1] ;]
[2nd)(2] for [L2]
[ENTER,

LinReglax+khs Lis
LzN

LinReg
u=gx+hk
a=1.333333333
b=H

From LinReg, the gradient, m isD

(a)

Calculate the rate of change of
speed, in ms™, of particle A in the
first 6s.

3 6 &

"Fime (s)

From the graph, obviously JKL is horizontal line; Therefore, the gradient m is O.

(b)

Calculate the rate of change of speed, in ms™, of particle B in the 8 s.

= C] (uniform speed)

Press [2nd][TRACE]for [CALC]
Choose 7:[ f(x)dx

ENTER

2izero
SEmindmum
2 Max i mum
atintersect
=1l Chge
BHF Cxidx

From the graph, known that both

particles meet when time at 3 s.
Speed (ms™)

8

3" $ & Fime (s)
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GRADIENT AND AREA UNDER THE GRAPH

Press [0] for lower limit,
X=0.

ENTER

Press [3] for upper limit,
X=3.

ENTER

1 B Mook

Lawgr Lirmik?

il

gy B Moo L1

UrEgF Limik?

JFOXx=E o

(c)
The distance, in m, when both
particles meet.

e

Questions for discussion

i In certain cases, the area under a graph may not represent any meaningful quantity. Can you give

one example?

]

ii. Can you find certain formulas for finding the area under a graph involving:
a. Astraight line which is parallel to x-axis?

4 N
& J
b. A straight line in the form of y = kx + h?
a N
G J
c. A combination of above?
~
J
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GRADIENT AND AREA UNDER THE GRAPH

STUDENT’S WORKSHEET
Do the activity again without using graphing calculator
ENRICHMENT
Diagram shows the speed-time graph of two particles, A and B for a period of 8 seconds.

Speed (ms™)

T’ime (s)
The graph OKNM represents the movement of particle A and the graph JKL represents the movement of

particle B. Both particles start moving at the same time.

a) Calculate the rate of change of speed, in ms™, of particle A in the first 6 s.
b) Calculate the rate of change of speed, in ms™, of particle B for a period of 8 s.
c) Find the distance, in m, when both particles meet.

ANSWER:
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PROBABILITY 2

TOPIC : PROBABILITY 2
LESSON OBJECTIVES
Students will be able to...
i Find the ratio of the number of times an event occurs to the number of trials
ji. Find the probability of an event from a big enough number of trials.
jii. Predict the occurrence of an outcome and make a decision based on known information.

APPLICATION : PROBABILITY SIMULATION
NOTES

An observed probability is based on data collected from experience or practical
work such as flipping coins.

Theoretical probability is the outcome from known quantities.

Activity 1 : To apply probability concept from ‘Tossing the Coins’ simulation activity.

Step Procedure Screenshot / key-stroke Notes

Press Prabobilitu
choose Prob Sim TimuleEion
1

ENTER -

(or press any key)

0ss Lolns
Foll Dice
Pick Marbles=s
«SFiN SFinner
«Oraw Cards

« Random Humbers

2 Choose 1.Toss coins

[0k_T_ TortnlreouTlouIT
Press OK ia et Setting: to set number of
' E‘:'i”ﬁ= 2P3 | | trial
3 P t tIF aFki= . o )
ress o get[F3] E%EEE'}'EI? .féé_ Trial Set : 1 means the coin is
Urdateil28 568 End toss once
EC a0y 1 1 IoR

W To check that the chances of
Head= 1 .5 obtaining HEAD and TAIL is
4 | Pres [WINDOW] to get ADV fair (Equal Probability)
=05
ESC | | I [T} 2
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PROBABILITY 2
Step Procedure Screenshot / key-stroke Notes
Press |GRAPH] twice
Press to [TOSS] the coin and
5 obtain either HEAD or TAIL.
I:I T H
EsC | +1 [+i0 [+50 [CLEAR
6 Press 'ZOOM for [+10] to toss 10 | | The coin is tossed 10 times
times.
ﬂ T H
ESC | +1 [+10 [+50 [CLERR
Press [TRACE] for [+50]to toss 50
7 times The coin is tossed 50 times
T "
Esc | +1 [+10 [+50 [CLERR
Press [Y3) to get [ESC]
TR The table shows the number
. of tosses[TOSS], the result of
8 | Press to get Tabl to see the C the toss[1] and the
results in table form. i e cumulative HEAD tossed [
6L T zB
EzC [TO:ZI:ET IDRTAIGRFH CumH].
NOTE:

number of HEAD

This ratio of Head to Tosses can be written as and is called
total number of tosses

the Probability of obtaining Head when randomly tossing a coin.

Discussion

[ Can you figure events that produce P(A) =1, and P(A) =0 ? ]
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PROBABILITY 2

TEACHER’S NOTE
Questions for discussion

i.  Fillin your findings from the simulation,

The total number of Head

Total number of toss

Probability getting Head

ii. Fill in the table with results from 5 other friends

Probability 0.46

iii. Compare and discuss their result

The bigger the number of tosses the Each person might not get the same ratio
probability to be close to 0.5 of head to tosses

iv.  What can you conclude based on the results?
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PROBABILITY 2

STUDENT’S WORKSHEET

Questions for discussion

i.  Fillin your findings from the simulation,

The total number of Head

Total number of toss

Probability getting Head

ii. Fill in the table with results from 5 other friends

Probability

iii. Compare and discuss their result

iv.  What can you conclude based on the results?
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Activity 2

Graphing Calculator TI-84 Plus
PROBABILITY 2

e Students can repeat the activity to compare their theoretical probability and their observed probability

Press [GRAPH] for OK.

11
ClearThl: Yes
Urdatejl2A SE

Steps Procedure Screenshot / key-stroke Notes
In the Settings, | Plai EEE o
. Coins: 23
. Change Trial Set: to 5. Grarh: ﬁ% Prob | | The coin will be tossed 5 times for
StoThliHo

each set.

Start the activity:
Press to get TOSS,
Press to get TABL

Transfer CumH from the

[T TS
-z
[T TS

2 Co—
calculator to Table 1.
Find the probability of
Head EZC ITOZZ1ZET IDATAIGRFH
Convert the probability in
decimal form
Nz 1 Cumi
= *H =
: g
3 Repeat the step until 35 B T =
numbers of tosses. E ﬁ E,

EZC [TOZ5I5ET |IIIF|TF||EF:F‘H

Table 1

Number Toss

Cumulative of
heads [CumH]

Probability = cumulative /toss

In decimal form

5 3

3/5

0.6

10

15

20

25

30

35

102




Graphing Calculator TI-84 Plus
PROBABILITY 2

TEACHER'’S NOTE

DISCUSSION

1. What do you notice about the probability of head as the number of tosses increases?

The probability will be close to 0.5

2. What would be your theoretical probability of getting Head when you toss the coin 100 times?

The probability will be close to 0.5

EXERCISES

1. Suppose 250 people have applied for 18 job opening at a chain restaurant.

i) What is the ratio of applicants will get the job to the number of applicants?
18
—=0.072
250
i) What is the probability of applicants will not be getting the job?

1-0.072=0.928

2. Suppose there are 170 SPM leavers in your school. 52 of them have applied to be studying in private
colleges. In a survey, 33 of them have will be studying in private colleges.

i) What is the theoretical probability that the students will be studying in private colleges.
52
—=0.306
170
i) Based on your survey, what is the observed probability that they will be studying in
private colleges.
33
—=0.194
170

103




Graphing Calculator TI-84 Plus

PROBABILITY 2
3. The table shows the distribution of a group of 90 pupils playing a game.
Form Four Form Five
Girls 33 15
Boys 18 24
A pupil is chosen at random from the group to start the game.
What is the probability that a girl from Form Four will be chosen?
SPM 2005
33
—=0.367
90
4. The table below shows how a group of 400 students travel to school.
Type of Transport Bicycle Motorcycle Car Bus
Number of 100 70 80 150
students
A student is chosen from the group.
Find the probability that the student travels to school by car.
SPM 2009

80

—=0.2

400
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PROBABILITY 2

STUDENT’S WORKSHEET

DISCUSSION

What do you notice about the probability of head as the number of tosses increases?

EXERCISES

Suppose 250 people have applied for 18 job opening at a chain restaurant.

i) What is the ratio of applicants will get the job to the number of applicants?
i) What is the probability of applicants will not be getting the job?

Suppose there are 170 SPM leavers in your school. 52 of them have applied to be studying in private
colleges. In a survey, 33 of them have will be studying in private colleges.

i) What is the theoretical probability that the students will be studying in private colleges.
i) Based on your survey, what is the observed probability that they will be studying in private
colleges.
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PROBABILITY 2
3. The table shows the distribution of a group of 90 pupils playing a game.
Form Four Form Five
Girls 33 15
Boys 18 24
A pupil is chosen at random from the group to start the game.
What is the probability that a girl from Form Four will be chosen?
SPM 2005
The table below shows how a group of 400 students travel to school.
Type of Transport Bicycle Motorcycle Car Bus
Number of 100 70 80 150
students
A student is chosen from the group.
Find the probability that the student travels to school by car.
SPM 2009
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FUNCTIONS

TOPIC : FUNCTIONS

LESSON OBJECTIVE
Students will be able to...
i.  find the object by inverse mapping given its image of function
ji. Use sketches to show the relationship between a function and its inverse
jii. Determine inverse functions using algebra

NOTES
mthematics, if £ is a function from a set A to a set B, then an inverse function for f h
function fromBtoA, with the property that a round trip (a composition)
from A to B to A (or from B to A to B) returns each element of the initial set to itself. Thus,

if an input x into the function f produces an outputy, then inputtingy into the inverse
function £ (read f inverse)

f

i

—_—

f_l

If f(z) =y, then f~'(y) = .

GRAPH OF INVERSE

This is identical to the equation y = f(x) that

defines the graph of f, except that the roles
of x and y have been reversed. Thus the graph

of f* can be obtained from the graph of f by

switching the positions of the x and y axes. This
is equivalent tothe reflection ofthe graph

across the line y =x.

Diagram: The graphs of y = f(x) and y = f *(x) The dotted line is y:xJ

In this module, we will prove that the graph of y = f(x) and y = f *(x) are reflecting
one another across the liney =x.
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ACTIVITY 1

How to draw inverse functions graph?

Eg:

y=2x-3

Graphing Calculator TI-84 Plus
FUNCTIONS

Step

Procedure

Screen

Press [Y=]X,T.©,4]to graph the parent linear function.

Flotl Flakz Flots
=M=l
Nz=
wMr=
wMy=
“Me=
“ME=
M=

Press (ZOOM

MEMORY
Ol =fa b
2ifoom In
StZoom Out
4: F0ecimal
2oL are
' 25tandard
vZTria

Question for discussion

Why do we need the line, y = x ?

|

Flotl Flakz Flots
=My BE
~NMeE2E-30

Press |GRAPH

3 | Press YARIXLoAE)3E). wis
wMe=
“NE=
M=
4
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FUNCTIONS
Step Procedure Screen
gﬁ.ﬂ, POINTS STO
inet
JtHorizontal
4illertical
=: Tangent.<
. . & O auF
Next, direct the calculator to draw the inverse for y =2x—3 rishadel
EDrawln
5
To access the DRAW menu, press [2nd][PRGM]. Oraning B
Select 8:Drawlinv. This will paste the command to the home screen

VARS E?HEIE
5EFunc. 100,
tParametric..
Folar..

3:
42 0n-0fF...
Press [VARS], [*] to Y-VARS.

Choose 1:Function... then choose 2:Y,.

Orawlnw Y

Question for discussion

Examine the inverse. What can you observe the pattern
between y=2x—3 and its inverse?
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FUNCTIONS

Find the inverse of y=2x—-3
By using algebra:-

Lets x=2y—3
2y=x+3

_x+3

)

y

Enter the inverse of y=2x—-3 into Ys.
Move the cursor to the left of Y3

Press to change the line to a thick line.

Flatl Flakz Flotz
=M1 BE

N eE2R—-3
WECH+IN 2
My=

=Me=

“ME=

~Ma=

Press [GRAPH].

What do you observe?
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ACTIVITY 2

Graphing Calculator TI-84 Plus

1. Using the step above, find and draw graph of inverse function for y = 3/5x .

FUNCTIONS

TEACHER’S NOTE

Inverse function Graph
Using algebra:-
y =3/5x
Lets x = «3/ Sy
S5y =x’
X3
y=—
5
2. Find and draw graph of inverse function for y =(x +3)* —4
Inverse function Graph/ Screen
Using algebra:-
y=(x+3)7-4

Lets x =(y +3)* —4

x=(y+3)7 -4
(y+3)=x+4
y+3=x/x+_4
y=/x+4-3

A student may come

Flakl Flokz Flokz

1 Bx

B CHEZ e
WA (HIE-F A
Hy=

“Ne=

up with the result
shown

—\_

graph

The equation in Y3 only accounts for half of the

To graph the inverse you need both the
positive and negative square root to achieve

the proper result.

Use the braces as shown (by pressing [2ad][())

Flatl Flokz Flobz

~4
wMNMrBACA+IE—4
\EBEU: Sl CA+d

wy=
~Ne=

“Me=

111




ACTIVITY 2

Graphing Calculator TI-84 Plus
FUNCTIONS

STUDENT’S WORKSHEET

1. Using the step above, find and draw graph of inverse function for y = 3/5x .

Inverse function Graph
Using algebra:-
2. Find and draw graph of inverse function for y = (x +3)* —4
Inverse function Graph

Using algebra:-
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FUNCTIONS

STUDENT’S WORKSHEET
ACTIVITY 3

From Activity 1 and Activity 2, you already learn how to find inverse of the function.
By using algebra, find the inverse function for the function below.

1 y=3Xx+5

2 f(x):§+5

’ f(x):é

4 f:x_>3x5—1

5 f(X):Zx—7
X+1
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FUNCTIONS

SPM QUESTIONS

SPM 2003 P1 Q2

Given thatg : x = 5x+1. Find g™ (3)

SPM 2004 P1 Q2

5
Given that the functions h : x 2 4x+mand h ™ : x 2 2kx +§, where m and k are constants, find the value of m and

of k.
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QUADRATIC FUNCTIONS
TOPIC : QUADRATIC FUNCTIONS
SUB-TOPICS : QUADRATIC FUNCTIONS AND GRAPHS
LESSON OBIJECTIVE

Students will be able to...
i. Recognize the shapes of graphs of function y = ax?

311]- ool A

TR mhmm

TI-84 PLUS--- *’ ; “ -
| PRESS [v=] --- “
_ 2no

TR wmmtw SN WS e SCREEN WiLL __Jé

— APPEAR LIKE THIS.- --
== —roer—rrot  Flot3
M=
~Nz=
~“Ma=
~MNMy=
~Ne=
~NMe=
~Ne=

| TYPE IN THE EQUATION.---

Floti FlotZ Flotz
~Yq1BX
V=
M=
sYy=

PFlotl Plotz [U=o=ciceewle
“Yi1BX*2
W=
M=

W
w 1Z [ \ /

“Me=
Vo=

KEEP TYPIN& THE
ERUATION.- - -

STEPS:

1) Press
2) Type the Function Y = x> > press(X,T,0,q], [x?], [GRAPH], [ZOOM] press 4
3) Repeat step 1 & 2 for other quadratic functions.

4) To view graphs individually, press [Y=], move cursor to the equal sign and press enter as shown in the

diagram.
“1=H
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QUADRATIC FUNCTIONS

TEACHER’S NOTE

COMPLETE THE TABLE BELOW USING GRAPHING CALCULATOR FOR THE VALUE OF a >0anda <0

>
S = .
S - s > Describe the
Q & O S S T
S S O s 5 = shape of the
Valueof | 5 2 3§ L £ graph
No |  Function Sketch ain o S 2 oS a y
— ax? S 9 s 2% < (Standard,
y © 33 € & @ narrower or
S = < .
] S § S < wider )
\/ Minimum
1 y = x? 1 up . x=0 Standard
point
Minimum
2 y = 5x2 5 up ) x=0 narrower
point
\ / Minimum .
3| y=0.2x? 0.2 up ) x=0 wider
point
Maximum .
4 | y=0.05x? 0.05 up . x=0 wider
point
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QUADRATIC FUNCTIONS
TEACHER’S NOTE
S S e .
S 2 o o > Describe the
Q E Q. < ®
S S O < O £ shape of the
Valueof | 5 2 5§ L E < £ graph
No Function Sketch ain S 33 §8 8 > ’
— a2 < o 3 S S . (Standard,
V= 5383 £ @ narrower or
$2°| &% £ o
8 S S < wider )
Maxi
5 y = —x? -1 down aximdm x=0 Standard
/ \ point
Maxi
6 y = —3x? -3 down aximdm x=0 narrower
point
Maxi .
7 y = —0.5x2 -0.5 down aximdm x=0 wider
/ \ point
2 Maximum .
8 | y=-0.05x —0.05 down . x=0 wider
point

117




Graphing Calculator TI-84 Plus
QUADRATIC FUNCTIONS

TEACHER’S NOTE
Investigations
1. Describe the effect on the graph y=ax? as the value of a varies?

Fora>0,
i The parabola opens upwards.
ji. The vertex is the lowest point.
jii. If the value of a is decreased, the shape of the graphs become wider.
iv. If the value of a is increased, the shape of the graphs become narrower.

Fora<0,
i The parabola opens downward.
ii. The vertex is the highest point.
jii. If the value of a is decrease, the shape of the graphs become wider.
iv. If the value of a is increase, the shape of the graphs become narrower.

2. What happens when a approaches zero?

When a_approaches zero, the graph appear to be a straight line.

3. What happens when the value of a changes to negative?

When the values of a changes to neqative, the straight line becomes a parabola again but concaves
downward.

4. Based on your finding, try to predict the shape of the graphs of the following equations:

i. y = 2x?
ii. y = —0.3x?
. y = 0.04x?

iv. y = —8x2
Compare your answers with your friends.

(i) (ii) (iii) (iv)

\ / e
n=n =N H=n =N =0 /

W]
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Graphing Calculator TI-84 Plus

COMPLETE THE TABLE BELOW USING GRAPHING CALCULATOR

QUADRATIC FUNCTIONS

STUDENT’S WORKSHEET

1 y=x up Mi:c/;r;";t;m x=0 The same
2 y = 5x2

3| y=02x? wider
4 | y=0.05x2 Mc;);il(g;lm
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Graphing Calculator TI-84 Plus

QUADRATIC FUNCTIONS

STUDENT’S WORKSHEET

y=—x* -1

y = —3x2 down
y = —0.5x?
y = —0.05x2
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Graphing Calculator TI-84 Plus
QUADRATIC FUNCTIONS

STUDENT’S WORKSHEET

Investigations

i Describe the effect on the graph y =ax? as the value of a varies?

For a>0,
i The parabola.............cceeveeveeecresvecvnnn,
I THE VerteX isS ....ooueveveveveevvevesieseeseeseeerinsins
jii. If the value of a is decreased, the shape of the graphs become.............................

iv. If the value of a is increased, the shape of the graphs become ..................c.......

For a<Q,
i The parabola ............eveveeveevererann,
ii. TRE VEIteX iS cveveeevevievieveeeies s
jii. If the value of a is decrease, the shape of the graphs become ...............cccueeueveunnn.
iv. If the value of a is increase, the shape of the graphs become ................cccccueuvuuu..n.

ii. What happens when a approaches zero?
jii. What happens when the value of a changes to negative?
iv. Based on your finding, try to predict the shape of the graphs of the following equations:
i y=2x?
ii. y=-—0.3x?
iii. vy = 0.04x?
iv. y=—8x?

Compare your answers with your friends.
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Graphing Calculator TI-84 Plus
QUADRATIC FUNCTIONS

TOPIC : QUADRATIC FUNCTIONS

SUB-TOPICS : QUADRATIC FUNCTIONS AND GRAPHS

y=ax?*+bx+c

LESSON OBJECTIVE
Students will be able to...
i Recognize the shapes of graphs of functions
ii. Relate the position of quadratic functions graphs with types of roots for f(x) =0

w. Iot? 1-@& Y EQW' oy
W1 BET2-SX+E50

\'Y' 2 — ~: S PRESS [cRAPH]--

S - -
— - = |
"y = o i

vk TYPE THE WHOLE ‘ EsSs [WINDOW]. -

'\"{. 4= '\ EQUATION..
We= e :
~“Ve=

LW IHDOL
Amin=-4
Amax=18
#»=cl=1
Ymin=-1
Ymax=18
Y=scl=1
Ares=

CHOOSE
MINIMUM

---TO ADIUST
THE VALUES

Yi=R"2-!

2= s
:zer
=3 (e

fMmaxinmum SOUND
S:rintersect
& dasdx

Lefteou
w= ?GSSS?‘!S Y=2.7

V1=K Z-EH+E PRESS [ENTER]
b + ASBAIN. - -

FINALL Y- .

GuUess?
Aw=4.191489Y T Y=z 6111263
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Graphing Calculator TI-84 Plus
QUADRATIC FUNCTIONS

TEACHER’S NOTE

USE A GRAPHING CALCULATOR TO DRAW A GRAPH OF EACH FUNCTION AND THEN COMPLETE THE TABLE
BELOW FOR THE FUNCTION y = ax* + bx + ¢

D
Value of ;:b?lz Coordinates Axis of
No Function Sketch ﬁ ons u of the symmetr
a|b|c P P vertex 4 4
or down
1 y = x? 1| 01| 0| upwards (0,0 x=0

2 |ly=x*—6x+9 \ / 1|—-6| 9 | upwards (3,0) x=3

1
3 |y=x2-5x+6 \/ 1| -=5| 6 upwards (;_Z) x=5

N |

d d
4| y=—x®+6x 1l 6|0 OW';WG’ (3,9) x=3
;
13 1
5 =x>+x+1 1|11 1| upwards (—— —) - __
y=xoTx P 2’4 ¥=73

Table 1
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Graphing Calculator TI-84 Plus

QUADRATIC FUNCTIONS
TEACHER’S NOTE
Investigations
1. What do you notice about the axis of symmetry and the vertex of the graph?
The axis of symmetry passes through the vertex of the graph
2. Based on your finding, complete the table below.
e | mtetrtecnt | youeopss —1ac | Tossol ol
y =x? 1 0 Equal roots
y=x*—6x+9 1 0 Equal roots
y=x*—-5x+6 2 1>0 Two different roots
y=—x?+6x 2 40 >0 Two different roots
y=x*+x+1 0 -3<0 No real root
y=-—x*—4x-5 0 -4 <0 No real root

Table 2

Hence, relate the position of quadratic function graphs with types of roots of the equation f(x) = 0.

If the roots are equal, the graph intercepts the x-axis.

If the roots are different, the graph intercepts the x-axis.
if there is no real root, there is no interception with the x-axis

3. Based on the result in Table 1, express function y = f(x) in form f(x) = a(x + p)? + q, wherep =
—x,and q = y by looking at the coordinates of the vertex and state the minimum/ maximum value

Functions Coordinates of the Functions %Z;T;Tm/
_ — 2

y = f(x) vertex fx) =alx+p)*+q e
y=x>—-6x+9 (3,0) flx) =(x—3)2 0
5 1 5\2 1 1

ese | G | ey | o
y=x x 571 f(x) X 5 2 2
y = —x% + 6x (3,9 f(x)=—-(x—-3)2+9 9
13 1\? 3 3
e | (39 | ol |
y=x"+x ) f(x) x + 5 +4 2
y=-x*—4x—-5 (2,-1) fx)=—-(x—-2)?-1 -1

Table 3
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Graphing Calculator TI-84 Plus
QUADRATIC FUNCTIONS

STUDENT’S WORKSHEET

USE A GRAPHING CALCULATOR TO DRAW A GRAPH OF EACH FUNCTION AND THEN COMPLETE THE TABLE
BELOW FOR THE FUNCTION y = ax* + bx + ¢

Value of D;Zsbff/z Coordinates Axis of
No Function Sketch f; ons u of the -
a|b p p vertex 4 4
or down
1 y = x?
2 |ly=x*—6x+9 1|-6 upwards (3,0 x=3
5 1
3 |y=x*-5x+6 (—,__)
2 4
4 | y=-x*+6x
5| y=x*+x+1

Table 1
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Graphing Calculator TI-84 Plus

QUADRATIC FUNCTIONS
STUDENT’S WORKSHEET
Investigations
1. What do you notice about the axis of symmetry and the vertex of the graph?
2. Based on your finding, complete the table below.
Functions Number of x-intercept 5 Types of roots of the
y = f(x) of the graph B el = e equation f(x) =0
y =x? Equal roots

y=x*—6x+9

y=x?>-5x+6 1>0
y=—x*+6x Two different roots
y=x*+x+1 -3<0 No real roots

y=—-x*—4x—-5

Table 2

Hence, relate the position of quadratic function graphs with types of roots of the
equation f(x) = 0.

Ifthe roots are ...........ccceueuun... ,the graph ...........cceeeuenne... the x-axis.
Ifthe rootsare .........cccueuuu...... ,the graph ..........eeeeuen.. the x-axis.
Ifthereis ........ccccooevecvceueienn, ,thereis .oeeeeeeeenn. with the x-axis

3. Based on the result in Table 1, express function y = f(x) in form f(x) = a(x + p)* + q where

p = —x,and q = y by looking at the coordinates of the vertex and state the minimum/ maximum
value
Functions Coordinates of the Functions Mlnlr'num/
= f(x) vertex flx)=alx+p)?+gq Maximurm
Y value
y=x>—-6x+9 3,0
1
=x2—-5x+6 —=
Y 4
y=—x%+6x
) 1\ 3
y=x"+x+1 f(x)=(x+§) +Z

y=-x*—4x—-5

Table 3
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PAST YEAR QUESTION (2007)

Graphing Calculator TI-84 Plus
QUADRATIC FUNCTIONS

TEACHER’S NOTE

The quadratic function f(X) = X* +6X—8 can be expressed in the form f (X) = (X+m)? —n, where m and n
are constants. Find the values of m and n.

Guide to use G.C to find answer.

1) Type the function f(X)= x> +6Xx—8

2) Press [GRAPH] to view the function.

3) Press [Z00OM|, chose Z Standard, [WINDOW,

4) keyin:

5) Press [GRAPH] to view full graph.
6) Press [TRACE], [2nd], [CALC], enter = choose 3 minimum

b IO
amin=-1H
e
Ascl=1
Ymin=-28
Ymax=1H
Y= l=1
mres=1

7) Choose left bound [ENTER], right bound (ENTER], [ENTER].

Answer

1) Minimum point (-3, -17), Hence m=3,n =17

Clone SPM 2007

The quadratic function f(X) = 4x* —16X +8 can be expressed in the form f (X) = a(x+ p)*> +q, where a, p

and g are constants.

a) Determine the values of a, p and q.
b) State the axis of symmetry and the coordinates of the minimum point of the graph of f (X).

Answer

a)a=4,p=-2,q=-8

b) x =2, Minimum Point (2,-8)

Hint :

WTHOGH

amin=-2
AMaE=0
Aecl=1
Y/min=-12
Ymax=12
Ve l=1
ares=11
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Graphing Calculator TI-84 Plus
QUADRATIC FUNCTIONS

STUDENT’S WORKSHEET

PAST YEAR QUESTION (2007)

The quadratic function f(X) = X* + 6X —8 can be expressed in the form f (X) = (X +m)® —n, where m and n
are constants. Find the values of m and n.

Answer
Hint:

bl THOOL
amin=-1@
AMAX=0
Aecl=1
Ymin=-28
Ymax=1H
Y=cl=1
Alres=1

CLONE SPM 2007

The quadratic function f(X) = 4x* —16X +8 can be expressed in the form f (X) = a(x+ p)*> +q, where a, p
and q are constants.

c) Determine the values of a, p and q.

d) State the axis of symmetry and the coordinates of the minimum point of the graph of  (X) .

Answer
Hint :

W T HOIC0
amin=-2
AMAE=D
Aecl=1
Y/min=-12
Ymax=12
Ve l=1
ares=11
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TOPIC : SIMULTANEOUS EQUATIONS

SUB TOPIC

LESSON OBIJECTIVE
Students will be able to...

Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

ONE LINEAR EQUATION AND ONE NON-LINEAR EQUATION

i to solve one linear equation and one non-linear equation simultaneously

EXAMPLE QUESTION Solve the simultaneous equations
1
y=§x+4 and 3y —x*-6=0
Step Procedure Screenshot / key-stroke Notes
In order to solve the
simultaneous equation, make
Press [Y5] then X1 6.n][Z][3][+][4] Flotl Flotz Flots the subiect 9 both Y
W0y W T as e.su ject of bo
1 Move the cursor to Y, “ﬁzE'ﬁHEﬂE-L-’S equations.
W=
~Ny= ,
then press M= 1 X°+6
M= y:—X+4,andy=
LAX.Tenqlx2)[+][6])][=][3] wMa= 3 3
Press
Press 7Z/J_/
2
choose 6: Z Standard
press
TO VIEW THE FULL GRAPH
THOOL]
dBmin=-5
=iy
3 i n=i
change the setting Ymax=1H
Yecl=1
dres=1

4 Press [GRAPH

129




Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

TO SEE THE INTERSECTION
POINTS,

Press TRACE] for [CALC] mode

choose 5: Intersect

press[ENTER

Use the cursor to move the point
nearby one of the intersection
point.

Accept the First line /curve by
pressing[ENTER).

Accept the Second line / curve by
pressing[ENTER].

Guess a value of x or press [ENTER
again.

Read the coordinate of the
intersection

tualue
PZero

fminimu
HUEES TP
inters
Y 1= Ps s

Falfixad

U‘ELHM

1

0}
0}
ech

=

1=hsZ+Y

Firsk curys”
n=u

€

1=hsZ+Y

X

Firsk curys”
n=-1.91489Y

N

Y=Z.zalr02] o

cElhz+El =

V

n=-1.91489Y4

Second curveT
JissEeeErel .

AN

cElhz+El =

}\/

AN

GU&5sT
n=-1.91489Y

YoZEEeerel o

\

il

Inkgrseckion
n=-c

| T —

AN

WEEIIIEEEE .

What is the value of the first
intersection?

Repeat step 5 to obtain the
second intersection point

Read the coordinate of the
intersection

Inkerseckion
=z

AN

What is the value of the second
intersection point?

) o-00
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DISCUSSION:-

1) What can you say about the graphs?

i The linear function makes a

Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

, While the quadratic function

makes a

ii. The two graphs

at two points.

2) What are the solutions of the simultaneous equations?

i. The

of the two graphs are the solutions of the

simultaneous equations, which are (I:I , I:I )and ( I:I , I:I ).
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Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

TEACHER’S NOTE

1) SOLVE THE SIMULTANEOUS EQUATION GIVEN USING GRAPHING CALCULATOR

4x +y=—6 andx* —5xy =6

Inkterseckion Inkerseckion
n=-1.606420 1YY= HeER1x1Y | (H=ArPEEEEE 1Y= -6.F1i4EF

DISCUSSION:-

a) What can you say about the graphs?

i. A straight line and a reciprocal graph.

The linear function makes a straight line, while the reciprocal function makes a
reciprocal graph

iii. The two graphs intersect at two points.

b) What are the solutions of the simultaneous equations?

The intersections of the two graphs are the solution of the simultaneous equations, which is
(0.18,—-6.71) and (1.6,0.4).
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Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

TEACHER’S NOTE

2) SOLVE THE SIMULTANEOUS EQUATION GIVEN USING GRAPHING CALCULATOR
xy =36 and2x + 2y = 25

=

Inkerseckion Inkerseckion
Frichs MR n=H " 1k B

INVESTIGATION:-

a) What can you say about the graphs?

i. A straight line and a reciprocal graph.

The linear function makes a straight line, while the reciprocal function makes a
reciprocal graph

iii. The two graphs intersect at two points.

b) What are the solutions of the simultaneous equations?

The intersections of the two graphs are the solution of the simultaneous equations, which is
(4.5,8)and (8,4.5).
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Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

TEACHER’S NOTE
3) SOLVE THE SIMULTANEOUS EQUATION GIVEN USING GRAPHING CALCULATOR
3x—y=7andx*—xy+y*=7

The equations can be simplified like this:

y=+\/7—x2+x(3x—7)

y=3x-—7
y=—J7—x%+x(3x —7)
Interseckion Intersection
=z b OYSE h=g * Pl e

INVESTIGATION:-

a) What can you say about the graphs?

i A straight line and a quadratic graph.

ii. The linear function makes a straight line, while the quadratic function makes a quadratic
graph/ curve

iii. The two graphs intersect at one point.

iv. Since the quadratic function has square root to be translated as positive and negative
values, the functions also varies.

b) What are the solutions of the simultaneous equations?

The intersections of the two graphs are the solution of the simultaneous equations, which is
(3,2) and (2,—1).

134




Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

STUDENT’S WORKSHEET

1) SOLVE THE SIMULTANEOUS EQUATION GIVEN USING GRAPHING CALCULATOR

4x +y=—6 andx* —5xy =6

Intersection 1 Intersection 2

INVESTIGATION:-

a) What can you say about the graphs?

ii. The linear fUNCtioN MAKES @ .........cccueeeeeeeeieeeeisiesieiscssiesiesetss s avsstestests s sssessessesas
while the reciprocal function MAKES Q ..........c.eeeeeeeeeeeeseeieeceeeietieteeeeeeeeeeestessssssinns
iii. The tWO Graphs ....eeceeeeeeeeeceeeeeeeeceeveeernn at two points.

b) What are the solutions of the simultaneous equations?

TRE eoeeeeeveevrceeeesvese e evesannnn. Of the two graphs are the solution of the simultaneous

equations, which are ( , ) and ( , ).
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Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

STUDENTS’ WORKSHEET

2) SOLVE THE SIMULTANEOUS EQUATION GIVEN USING GRAPHING CALCULATOR

xy =36 and 2x+ 2y = 25

Intersection 1 Intersection 2

INVESTIGATION:-

a) What can you say about the graphs?

ii. The inear fUNCtioN MAKES @ .........c.ccueveeeeeeeeeeeisiestescesiesiesestsis s svestestesss s essessesannas
while the reciprocal function MAKES @ ...........cceeeveveveeeieceeeeeeseseeeeeesvvsise e
iii. The tWO Graphs ..eeeeeeeeeeeece e at two points.

b) What are the solutions of the simultaneous equations?

TRE e .... of the two graphs are the solution of the simultaneous

equations, which are ( , )and ( , )
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Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

STUDENT’S WORKSHEET

3) SOLVE THE SIMULTANEOUS EQUATION GIVEN USING GRAPHING CALCULATOR

3x—y=7andx*—xy+y*=7

Hint: - simplified the quadratic equation:

y=+\/7—x2+x(3x—7)
y=3x—7

y=—\/7—x2+x(3x—7)

Intersection 1 Intersection 2

INVESTIGATION:-

a) What can you say about the graphs?

i A et AN Qe graph
ii The linear function Makes @ ...........ccueeeeeveeveceseennnns , While the quadratic function makes
o
iii. The graphs intersect at ..................... point.

Since the quadratic function has square root to be translated as
weeeeenenne Values, the functions also varies.

b) What are the solutions of the simultaneous equations?

The intersections of the two graphs are the solution of the simultaneous equations, which are

: ).

( , Yand (
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Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

TEACHER’S NOTE

PAST YEAR QUESTION (2003)

Solve the simultaneous equations 4X+Yy =2 and X* +X—Yy =12.

Solution by using G.C

1. In order to solve this question, make Y as the subject of both equations as following:

y=2-4x
y=x?+x-12 WIHDOW
2. Follow step 1 and 2 as provided for the example question. ﬁf"l 1 I"lf ]TI%IEI
3. For step 3, change the setting for as shown. HEET; {
Ymin=-15
4. Follow steps 4 to 6 as provided for the example question. Urhaw=35
Yacl=1
Answer ares=1
X=-7,y=30
X=2,y=-6
SPM CLONE (2007)
Solve the following simultaneous equations,
2x-y-11=0
2x* —10x+y+17=0
Answer
x=Ly=-9
X=3,y=-5 WIHDOL
AMin= "D
Lint: Amax=1H
el Becl=1
Ymin=-15
Mmax=o
Y=o l=1
ares=11
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Graphing Calculator TI-84 Plus
SIMULTANEOUS EQUATION

STUDENT’S WORKSHEET

PAST YEAR QUESTION (2003)

Solve the simultaneous equations 4X+Yy =2 and X* +X—Yy =12.

Answer

SPM CLONE (2007
Solve the following simultaneous equations,

2x-y-11=0
2x* —10x+y+17=0

Answer
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Graphing Calculator TI-84 Plus

COORDINATE GEOMETRY
TOPIC : COORDINATE GEOMETRY
SUB TOPIC PERPENDICULAR LINES
LESSON OBJECTIVE

Students will be able to...

i to determine the relationship between the gradients of perpendicular lines

APPLICATIONS CABRI JR
Step Procedure Screenshot / key-stroke Notes
i H E 1Nance...
ZTALGICHS
. . JIHLGIPET1
Accessing CabriJr 41 ArFdMath
2t AreaFarm
Press and select Cabri Jr ES 1 Eﬂ.‘lggt
1
press - -
Cabri Junior
Press any key to proceed
Fress a4 kew...
E Cabrilog
a0 . cabr . com
DRAWING THE LINE SEGMENT
Press [GRAPH]to access [F5] menu
Select Hide/Show
Press[»], Select Axes
press [ENTER] |
I
5 To move the axes, press [¢] , [~] to the |
origin. I
= e e e e e ]

Press [ALPHA].

A hand cursor will appear.

By using [<], [<], [€][*] to fix the position of

the axes.

Press [ENTER|/.
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Graphing Calculator TI-84 Plus
COORDINATE GEOMETRY

Go to [WINDOW] menu and select Segment

Press

A small box on the top left indicate the active .-f"l
menu button.

Move the pencil anywhere on the screen to i
plot the first point and press

Press [+], [<]to drag the segment

ENTER

DISPLAY COORDINATES

T
Press and select Coord. & Eq. — I KR35 .40

Press i

Move the cursor to highlight a point until the
pointer blinking. |

Press [ENTER] . [ENTER/.
[ H (2.5.3.4]

i |
Move the cursor to highlight the second I /

point and press [ENTER] . [ENTER] . (0.B.1.20

- — —_—— e e}

Press [CLEAR] to exit the active menu button |

TO MOVE THE POINTS

Move cursor to highlight a point and press
'ALPHA] and a hand cursor will appear.

'lf (2.5.3.4]
I

o

cﬁn.z:
B e ———_— F
Move the point to the desired position and i
press [ENTER |
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Graphing Calculator TI-84 Plus

COORDINATE GEOMETRY
CONSTRUCT PERPENDICULAR LINE
Press menu and select Perp. to
construct a perpendicular line.
Press [ENTER].
To position the perpendicular line, move the
cursor on the line segment.
Press [ENTER]. A perpendicular line will appear. _*
To fix the perpendicular line, press
Press to exit the active menu button
Measuring Slope
Press
Select Measure. Press [+]and choose Slope. Gradient of the line
Press segment is 0.8 (appear on
the screen)
Move the cursor to highlight the line )
Gradient of the
segment and press [ENTER]. perpendicular line
L segment is — 1.2 (appear
Move the cursor to highlight the on the screen)
perpendicular line and press [ENTER].




Graphing Calculator TI-84 Plus

COORDINATE GEOMETRY
TEACHER’S NOTE
INSTRUCTIONS: PEEL IO IO
he Ti hi Icul EE BLGICHS
,"Steps %‘o use the Ti- Graphing calculator to 3; ALE1ERT1
investigate mym,=- 1 4: ArFd4Math
S:EPEEF?PN
abriJr
e Press and choose the Cabrilr %Ee 15heet.
Application.
e Press any key Cabri J""iﬂr
e followstep1—-7
e Complete the table below
[ CabrilLog
oo Wy, cabri. com

INVESTIGATION
Gradient of the perpendicular line, m,
[To position the perpendicular line,
. . move the cursor on the line segment.
Coo::dmates for the f;radlent of the Press menu and select Perp. to Product of
line segment line segment, m; construct a perpendicular line. m; and m;
Press [ENTER]. |
(-0.6, 3) and (-3, -2) 2.0 -0.5 -1
(-2.5,3) and (1.5,-1.1) -1 1 -1
(-3,-1.5)and (2, 1) 0.5 -2 -1

1. What do you notice about the perpendicular line when you move any points on the line

segment?

The perpendicular line moves according to the new line segment.

2. What is the relationship between the gradient of the line segment and its perpendicular

line?

The product of the gradient of the line segqment and it’s perpendicular line is -1

3. Write the relationship between the gradient of the line segment and its perpendicular line in

mathematical term.
m; Xm, =—1
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Graphing Calculator TI-84 Plus

COORDINATE GEOMETRY
STUDENT’S WORKSHEET
INSTRUCTIONS:
Steps to use the TI- Graphing calculator to i]ﬂa.l!rgrigéﬂlﬂ
- ; 21 ALGICHS
investigate mym,=- 1 [Z:ALG1PET1
2 AFFAMath
e Press [APPS] and choose the Cabrilr ek grm
%CE 15heet.

Application.

Cabri Junior
e Press any key

e followstep1-7

[El Cabrilo
e Complete the table below gaon u . cabe . ED%

INVESTIGATION

Gradient of the perpendicular line, m,

[To position the perpendicular line,

Coordinates for the Gradient of the | move the cursor on the line segment. | Pproduct of
line segment line segment, m, Press [Z00M] menu and select Perp. to m; and m,

construct a perpendicular line.

Press [ENTER]. |

(-0.6, 3) and (-3, -2)
(-2.5,3) and (1.5, -1.1)
(-3,-1.5)and (2, 1)

1. What do you notice about the perpendicular line when you move any points on the line
segment?

2. What is the relationship between the gradient of the line segment and its perpendicular
line?

3. Write the relationship between the gradient of the line segment and its perpendicular line in
mathematical term.
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Graphing Calculator TI-84 Plus
COORDINATE GEOMETRY

TEACHER’S NOTE
INVESTIGATION

Given the points A (-2,4), B (4,2), P(1,4) and Q(0,1). Using Cabrilr application, show that AB is
perpendicular to PQ

Procedure Screenshot / key-stroke Notes
INSTRUCTIONS:
Steps to use the Ti- Graphing
calculator to investigate tALGIPRT1
=-1 s BrP4Math
mimz : AreaFarm
CabriJr
1. Press [APPS]and choose CelShest
the Cabrilr Application.
2. Press any key Cabri Junior
E Cabrilog

00w, cabri.com

3. Press [GRAPH,

4. Choose axes calcuiate

C1¢ar

5. Adjust the axes and plot I ok
all the points given oo

6. Construct a segment
between AB and PQ
measure the slope.

(To plot the points, refer
the procedure above)
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COORDINATE GEOMETRY
STUDENT’S WORKSHEET
INVESTIGATION
Given the points A (-2,4), B (4,2), P(1,4) and Q(0,1). Using Cabrilr application, show that AB is
perpendicular to PQ
Procedure Screenshot / key-stroke Notes

Steps to use the Ti- Graphing
calculator to investigate mym,= - 1 HEE?E&E
IHLGIPRTI
i Arrdiath
i AreaFarm
CabriJr

CelShest

1. Press and choose the
Cabrilr Application.
2. Press any key

Cabri Junior

E CabrilLog
200w cabki.com
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DIFFERENTIATIONS

TOPIC : DIFFERENTIATIONS

LESSON OBJECTIVES :
Students will be able to...
i Understand and use the concept of maximum and minimum values to solve
problems.
ji. Determine the gradient of tangent at a point on a curve.
iii. Find maximum or minimum values.

EXAMPLE : Draw the graph Y = 3X* +2X -1, find
a) ﬂ When x = -2
dx

b) Maximum or minimum values

Step Procedure Screenshot / key-stroke Notes
Flokl Flotz Flots
SWHETHEHZE-1
ne=
nr=
~ly=
~Ne=
: ~NE=
Draw the graph Yy =3X° +2Xx—-1 ~he=
Press [Y=] (3] X.T. ©.4][x2][+][2]X.T.6.4] [-][1] \
]
1
Press THE
Amin=-2. 3
Press EEET;% .3
Wmin=-E. 3
Key in the value for the windows as 322?2? 5
shown in the diagram Hres=1
=0 =0
Find ﬂ when x = -2
dx

Press [MODE] ....... Select : FLOAT 0
2 | press
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DIFFER

Press [2nd] [TRACE] for [CALC]
d

Choose 6:—y
dx

Press [ENTER

Press [X,T,0,q], [CLEAR
Key in [()] [2]

Press [ENTER

iualye
fZero
fmindimum
fmaxinum
tinterzect
Aol

P O

1=3Hz+2H-1

/

N

=7

1=3HT+2H-1

qutdx=-10

FIND MAXIMUM OR MINIMUM VALUES

Press for [CALC] mode.....

choose 3: minimum

Move the cursor to the left, nearest to
the minimum point

Press [ENTER

Move the cursor to the right, nearest to
the minimum point

Press [ENTER

Move the cursor to the nearest centre
between left and right bound.

Press [ENTER

iualue
: Zero

R TR b

From the graph, as
xX==2,y=7

Ml e
fmaxinum
finterzect

P O

1=3Hz+2H-1

/

o__
LFk Eound?
n=-1

P=-1i

1=EHz+ER-1
[

S

Ridht Eound?
Hnen

F=-1

1=ZHT+2H-1
L

[T

[#=0

F=-1

Since the graph is U
shape, then, it has
minimum point

W1/
e

ey

Minimur
n=o =-1

. Minimum point is

il
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DIFFERENTIATIONS
TEACHER’S NOTE
ACTIVITY 1
FILL THE TABLE WITH APPROPRIATE ANSWER
dy
NO FUNCTION GRAPH TURNING POINT/S d_ = ? WHEN
X
= 2?2 x=-2
y=2x"+5 MINIMUM, ]
. y
HINT: x=0,y=5 ==
Press @
1 WIHDOL }
Amin=-3
SC1= = =
bimif=-1 #20 1=8
ﬁma}f=%? gi_ncimum got L
scl= z z =-
Ares=101 dv/di="8
X X=6
=4xX—X
y MAXIMUM, dy
HINT: x=2y=4 dx
1 THOL .
2 §m1n=5'2 \
Max=
mMmin="- - -
xma}ff? M=z =i \ ‘\
wrez=10 Higimue v du="B
MAXIMUM, x=4
x=-1y=11
MINIMUM,
x=1y=7 d
y s
dx
3 y=x>-3x+9 /“ :
II Hinimum f
H=i y=8 =i y=7
do dy=E
/h
Haxirum
H=-1 0 ¥=11

149




Graphing Calculator TI-84 Plus

DIFFERENTIATIONS
MAXIMUM, x=0
d
x=3,y=15 & 24
dx
f(x) =—-4(x-3)* +15 )
W=C J =B ), /-\
g [
duidu=gy
MAXIMUM, x=-1
dy
x=1y=-2 — =4
Y dx

f(x)=—x>+2x-3

n=l

/,-—x—k\\

Haxirmun:
A

¥="2

P

dutdusy .
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DIFFERENTIATIONS
STUDENT’S WORKSHEET
ACTIVITY 1
FILL THE TABLE WITH APPROPRIATE ANSWER
d
NO FUNCTION GRAPH TURNING POINT/S d_y = ? WHEN
X
X=-2
MINIMUM, dy
x=0,y=5 dx
1 y=2x*+5
Hinirarn__ | .
=i =i
X=6
dy _
dx
2 y =4x—x’
x=4
dy _
dx
3 y=x>-3x+9
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DIFFERENTIATIONS
x=0
dy
f(x) =—-4(x-3)* +15 dx
x=-1
dy
f(x)=—x>+2x-3 dx
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ACTIVITY 2

3

Prove that the curve Yy = >
X

maximum or minimum.

Graphing Calculator TI-84 Plus
DIFFERENTIATIONS

TEACHER’S NOTE

has only one turning point. Determine whether the turning point is

[answer: (1,3), minimum point]

Procedure Screen Notes
Hints:
i i Fletl Flotz Flokz
Press [Y=], key in the equation TR
wMe=
1+2x3 3=
= — Hﬁ y=
T E=
X M=
wMe=
(Suggested window to get the
appropriate graph)
éHDDM i
Press [GRAPH]. Hm;gzz
mecl=.1
Ymin=-1
“Ymax=28
Y=cl=1
dres=1
Press [CALC], choose 3:minimum,
Move the cursor to the left bound,
ENTER.
Move the cursor to the right bound,
ENTER/ .
Move the cursor to the minimum Miniraurs 3‘_~_— [answer: (1,3), minimum point]

point,

ENTER/ .
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DIFFERENTIATIONS
STUDENT’S WORKSHEET
ACTIVITY 2
Prove that the curve Yy = 1+X—22X3 has only one turning point. Determine whether the turning point is
maximum or minimum.
Procedure Screenshot/Keystroke Notes

Hints:

Press [Y=], key in the equation

C142x°

x2

Press [GRAPH].

Press [CALC] choose 3:minimum,
move the cursor to the left bound,

ENTER).

Move the cursor to the right bound,

ENTER/ .

Move the cursor to the minimum
point,

ENTER/ .
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DIFFERENTIATIONS
TEACHER’S NOTE
SPM Question (2005)
The equation of a curve is Y = 2x° —3x* —12x +11.
(a) Find the coordinate of the turning point of the curve. Determine whether each of the turning points is
a maximum point or a minimum point.

[Answer: (-1, 18) Maximum point, (2,-9) Minimum point]

Step Procedure Screenshot / key-stroke Notes
DRAW THE GRAPH
y =2x>-3x* -12x +11.

Press

2IX.2 e[ *]BI-)B]X.T6.nx?]-] Suggested window:

[jzix.Teq+1i1]

; A TR
7 Hmi hflS

Press ﬁgg:f;éa
?mihf'SB

Press ﬁggrf;%ﬁ
Hres=1

Key in the value for the windows
as shown in the diagram

FIND MAXIMUM OR MINIMUM
VALUES

Press [2nd] [TRACE] for [CALC]

mode.....select 3: minimum
Move the cursor to the left,

nearest to the minimum point IEeRT oIzl
2 Press [ENTER j/\ }J
N
Move the cursor to the right,
e o . QUEEST
nearest to the minimum point =3 y=-E
Press
Move the cursor the nearest 1/\ / o o
centre between left and right ol ~- Minimum point is (2,-9)
bound.
Ei_nimum .
Press H=2 v=-3
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DIFFERENTIATIONS

FIND MAXIMUM POINT

Press [2nd] [TRACE] for [CALC]
mode.
select 4: maximum

1=2H:-3H1-12H+11

Move the cursor to the left,
nearest to the maximum point ‘|I

Press [ENTER

GUgssT
=0 v=iz

Move the cursor to the right,
nearest to the maximum point /

Press [ENTER [(‘

Move the cursor the nearest
centre between left and right
bound.

Press [ENTER

Raximuef g .. Maximum point is (-1,18)
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DIFFERENTIATIONS

STUDENT’S WORKSHEET
SPM Question (2005)

The equation of a curve is Y = 2x° —3x* —12x +11.

(a) Find the coordinate of the turning point of the curve. Determine whether each of the turning points is

a maximum point or a minimum point.

SOLUTION:
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PROGRESSIONS
TOPIC : PROGRESSIONS
SUB TOPIC : ARITHMETIC PROGRESSIONS
LESSON OBJECTIVE
Students will be able to...
i. Determine by using formula:
a) specific terms in Arithmetic Progressions
b) the number of terms in Arithmetic Progressions
¢) find the sum of the first n terms of Arithmetic Progressions
EXAMPLE QUESTION : Given the Arithmetic sequence 1, 4, 7, 10 ... Find:
a) Ty,
b) nwhenT, = 64
c) Sz
Step Procedure Screenshot / key-stroke Notes
I ENG
Press
1 Move the cursor down to FUNC mode
and choose SEQ function
SET cLOCK (R ETT
Discussion
1,4,7, 10..
Determine the value of a and d for the given arithmetic progression
a=
d=Tp—Tp1
Press Flokl Flekz Flets unMin) = {1}
oo H =1+ (n 13
nMin =1 uiiRiing=
ﬁ E Eﬁ'@h 1= This is the first function that can be
Press [X.],84] to insert n symbols. ﬂggﬁ'ﬁm: made, fromT,, = a+ (n—1)d
2 i
um)=1+mn-1)3 r1r-f-1t_1 F'I;l:z Flots And tf;f second function is:
Y — : ahin= = —
u(nMin) = {1} >first term, a BT+ =133 S, = 5 [2a + (n — 1)d]
e T
— _ o B "
v??v; 7)1/-2(21*1;,"(71” A ETiE Y T vin) =n/2(2>1+(n—-1)+3
v(nMin) = {1} irst term, a sl v(nMin) = {1}
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PROGRESSIONS
VIEW THE SEQUENCE TAELE SETOF
T?é%t?rﬂ,:l
s —
Press for [TBLSET] mode IhaFt 2
set the table: Perend:
TbiStart = 1
ATbl =1
o utpa] wiipa
| i i
) iy £ Remember;
Press for [TABLE] mode : T 1z u(n) =T,
£ iz 3C
¢ ¥ |E LORE
=1
o WO wuind
TO DETERMINE THE ANSWER 5 16 T1
B |8
] I 17
Move the cursor down to the column H ] 1;5
nuntiln = 12 iz E- 10
LiCni=34
T,, =
12 D n Ut wind
16 ug iTH
Move the cursor down to the column iz ug Yk
. i8 £ yF7 u(n) =T,
u(n) until u(n) = 64 i 3 3
M| B | F5
n= =22
Move the cursor down to the n Ut wuina
column nuntiln = 26 e H 2t
£ olE (%
S, = £ 24 BEZ v(n) =S,
26 I 7B ferTe.
Cna=1801
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PROGRESSIONS
TEACHER’S NOTE
Given the arithmetic sequence, Find:-
No | Arithmetic Sequence T, n S
When T, = 38,
1 |2610 14.. Ty = 78 Si6 =512
n=10
When T, = -30,
2 | 21,18 15, 12... Tys = -21 S,0 =-150
n=18
When T, = 85,
3 |-61,815. Tyo = 57 S,0 = 1210
n=14
When T, = 45,
4 |-12,-9,-6,-3.. Tys = 60 S0 =15
n=20
1 7 5 13 When T, = 4.3333,
5 1=, —,=,—. Ty = 2.0833 Si5 =85
3°12°6° 12 n=17
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PROGRESSIONS
STUDENT’S WORKSHEET
Given the arithmetic sequence, Find:-
No | Arithmetic Sequence T, n S
When T, = 38,
1 |26, 10, 14.. Tao = 516 =
n=
T When T, = -30, _
2 | 21,18 15, 12... 15~ S20 =
n-=
When T, = 85,
3 |-61,8 15. Tho = n= S20 =
When T, = 45,
4 |-12,-9,-6, -3.. Tzs = Sio =
n =
1 7 5 13 When T, = 4.3333,
5 |\=,—,-,— Ty = Si5 =
3’1276’ 12 n=
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PROGRESSIONS

TEACHER’S NOTE
ENRICHMENTS
SPM 2004 (PAPER 1: NO. 11)

The volume of water in a tank is 450 liters on the first day. Subsequently, 10 liters of water is added to
the tank every day.

Calculate the volume, in liters, of water in the tank at the end of the 7 day.

[2 marks]
Answer: T; =510
SPM 2005 (PAPER 1: NO.11)
The first three terms of an arithmetic progression are 5, 9, 13. Find
a) the common difference of the progression
b) the sum of the first 20 terms after the 3™ term
[4 marks]
Answer:
a) d=4
b) 1100

SPM 2005 (PAPER 2: SECTION A: NO.3

Diagram 1 shows part of an arrangement of bricks of equal size.

Diagram 1
The number of bricks in the lowest row is 100. For each of the rows, the number of bricks is 2 less than in
the row below. The height of each bricks is 6 cm.

Ali builds a wall by arranging bricks in this way. The number of bricks in the highest row is 4. Calculate

a) the height, in cm, of the wall [3 marks]
b) the total price of the bricks used if the price of one brick is 40 sen [3 marks]
Answer:
a) 294cm

b) RM 1019.20
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PROGRESSIONS

STUDENT’S WORKSHEET

ENRICHMENTS

SPM 2004 (PAPER 1: NO. 11)

The volume of water in a tank is 450 liters on the first day. Subsequently, 10 liters of water is added to
the tank every day.

Calculate the volume, in liters, of water in the tank at the end of the 7" day.

[2 marks]
SPM 2005 (PAPER 1: NO.11)
The first three terms of an arithmetic progression are 5, 9, 13. Find
a) the common difference of the progression
b) the sum of the first 20 terms after the 3™ term
[4 marks]

SPM 2005 (PAPER 2: SECTION A: NO.3

Diagram 1 shows part of an arrangement of bricks of equal size.

Diagram 1

The number of bricks in the lowest row is 100. For each of the rows, the number of bricks is 2 less than in
the row below. The height of each bricks is 6 cm.

Ali builds a wall by arranging bricks in this way. The number of bricks in the highest row is 4. Calculate

a) the height, in cm, of the wall [3 marks]
b) the total price of the bricks used if the price of one brick is 40 sen [3 marks]
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PROGRESSIONS
TOPIC : PROGRESSIONS
SUB TOPIC : GEOMETRIC PROGRESSIONS
LESSON OBJECTIVE
Students will be able to...
i. Determine by using formula:
a) specific terms in Geometric Progressions
b) the number of terms in Geometric Progressions
¢) find the sum of the first n terms of Geometric Progressions
EXAMPLE : Given the Geometric sequence 1, 3, 9, 27 ... Find
a) Ty,
b) nwhenT, =729
c) Si
Step Procedure Screenshot / key-stroke Notes
ECI_ ENG
FLOAT IR EERELELE
[TIBG  CEGREE
; Press FUNE__FaF Eng. 5Eq]
Choose SEQ function Fpey el SR
HORIZ G-T
Discussion
Determine the value of a and r for the given geometric progression
a=
Ty
r = =
Th-1
Flotl Flotz Flots -
Press pMin=1 p(n) = 13"t
R ERCI -1 u(nMin) = {1}
nMin =1 uirMin @12
I':-Egi"-':'al*ﬂ il R This is the first function that
Press [X,1,6,4] to insert n symbols. wipMinaBLls can be made, from
2 T, = ar®™D
pm) =13
u(nMin) = {1} > first term, a And the second function is:
_a@"-1)
]
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PROGRESSIONS

o [FIEN
v(n) =1+ (3"1)/(3-1) Ig_ :
s z7 v(n) =1+ (3"1)/(3-1)
v(nMin) = {1} firstterm, a B 24z
=1 v(nMin) = {1}
TO DETERMINE THE ANSWER z ;"53??3'
7 7zo
8 zim7
Move the cursor down to the column g " EEE%E
nuntilm = 12 u STEPS FOR GETTING THE
Ltna=177147 ANSWER IS SIMILAR WITH
Ti; = ARITHMETIC PROGRESSION.
o [FLE7E
Move the cursor down to the column i i
p(n) until p(n) = 729 8 2187
EE EEEég BE CAREFUL WHEN KEY IN
n= C] Y] THE FORMULA FOR
ARITHMETIC OR GEOMETRIC
o LRl PROGRESSION
Move the cursor down to the column E Eﬁg
v(n) untiln =11 7 Fzd
B 2187
] BEE1
in 19683
5., =C] by B
Loa=88573
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PROGRESSIONS
TEACHER’S NOTE
Given the Geometric sequence, Find:-
No | Geometric Sequence T, n Sa
1 | 192 -96, 48, -24, .. T, =3 When T, = 0.1875, S, =129
n=11
When T, = 14
2 | 2618 54,.. T,, =39366 en o 28, Sg = 6560
When T,, = 3
3 120105.. T, =0.07813 n= g Syy = 40
n=6
4 |01,-0309.. Ty = —1968 When Zl"_z 2187, 1 g, = —53144
5 | 1458, 486, 162, 54, ... Ty = 0.7407 Whe';l T"; 2, Sy =2187

ENRICHMENTS

1. In the progression 5, 10, 20, 40,... Find the least number of terms required such that their sum

exceeds 1000.

SPM 2005 (PAPER 1: NO.12)

Answer:

The sum of the first n terms of the geometric progression 8, 24, 72,... is 8744. Find

a) the common ratio of the progression

b) thevalue of n

Answer:
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PROGRESSIONS
STUDENT’S WORKSHEET
Given the Geometric sequence, Find:-
No | Geometric Sequence fTrn n Sn
When T, = 0.1875,
1 | 192, -96, 48, -24, ... T; = S; =
n=
When T, = 1458,
2 | 2618 54,.. Tyo = Sg =
n =
When T, = =,
3 |20105.. Ty = S17 =
n =
When T,, =-218.7,
4 |0.1,-0309.. Ty = S20 =
n-=
When T,, = 2,
5 | 1458, 486, 162, 54, ... Tho = Si0 =
n-=
ENRICHMENTS

1. In the progression 5, 10, 20, 40,... Find the least number of terms required such that their sum
exceeds 1000.

SPM 2005 (PAPER 1: NO.12)

The sum of the first n terms of the geometric progression 8, 24, 72,... is 8744.

Find

a) the common ratio of the progression
b) thevalue of n

[4 marks]
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TOPIC

SUB TOPIC

LINEAR LAW

LINE OF BEST FIT

LESSON OBJECTIVES

Students will be able to...
| Draw line of best fit by inspection of given data.
Write equation for lines of best fit.

Determine values of variables from:

i
ii.
fii.

EXAMPLE

a) lines of best fit

b) equations of lines of best fit

Draw a line of best fit from the given set of data.

Graphing Calculator TI-84 Plus

LINEAR LAW

2 4

8

10

12

4.8 8.1

11.6 13.4

15.9

19.5

Step

Procedure

Screenshot / key-stroke

Notes

KEY-IN VALUES X AND Y

Press [STAT

Choose 1.EDIT...

ENTER

it
:SortAcC
tSortOc
tClrList.
tSetllrEditor

Ly=xL,=y

PLOTTING THE GRAPH

Press for [STAT PLOT] mode

Choose 1 : Plot 1

ENTER

Choose the Plotter Graph

ENTER

L=L1 Lz o«
ZiPlot2.0ff
L=L1 Lz o«
FZiPlot3.0ff
L~ LE o«
4 lP1lots0ff
Flotz  Flatz
s
gypel B L~ Iy
HH- HIH |~
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LINEAR LAW

Press [Z0O0OM o .

Choose 9 : ZOOM STAT o

TO OBTAIN THE EQUATION OF THE
LINEAR FUNCTION

1:1-Mar Stats

%Eﬁ UaP gtaLE
Press [STAT] EH| 1 nRedt axth
Choose[CALC]. - Eub?ﬁﬁgg

FlEuartReg

Choose 4: LinReg (ax+b),

inFeaiax+bd L1s
Lz-0
Press [L1] ] [2nd] [12] []
WHRES E?ﬂilﬂ
Press e ey
SiFolar..
4 0n0F
Choose [Y-VARS]

inEegiax<+by L1,
Lz-""1
Choose 1: Function
Choose 1: Y1
ENTER
inkeg
g=gx+h
a=1.41
b=2. 34658565657
Press again.
_
DRAW LINE OF BEST FIT
Press
a2
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LINEAR LAW
TEACHER’S NOTE
1 The table shows the experimental values of two variables x and y.
X 1.0 2.2 3.0 4.5 5.0 6.5
y 63.1 27.5 15.8 7.2 4.0 1.4
It is known that y and x is related by an equation y = pq~* where p and q are constants.
a) Plot a graph of logioy against x and draw a line of best fit.
b) Use your graph to find the value of
i. P
ii. q
ANSWER:
Step Procedure Screenshot / key-stroke Notes
KEY IN THE VALUES
FEor L b=X,
Press [STAT] tSoriDi L=y
Choose 1.EDIT... tClrList 2 ’
TR !SetUrEditor L, =logy
1
Li Lz Lz 3
“ooo | 63100 | FRTTIR Press[MODE]. Move the cursor to
Move the cursor to L3 EEE% ;EEEEE 1&55 FLOAT Choose 3 for three
Press [LOG] (2nd] [L2] EEEEE oo | a0z decimal places.
------------------ ENTER
Lzir=1 . BAERZ93SS. .
PLOTTING THE GRAPH
Press for [STAT PLOT] mode
Choose 1: Plot 1
ENTER,
2 Plot logy0y against x
Eﬂpm Flokz
Choose the Plotter Graph HFel E % &
Move the cursor to Ylist ﬁ% iS*E_H
istil:z
Press [2nd] [L3] Mark: B »
ENTER,
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LINEAR LAW

Press
Choose 9 : ZOOM STAT
OR

Press WINDOW

Suggested Window

HIHDDM

TO OBTAIN THE EQUATION OF
LINEAR FUNCTION

Press [STAT

Choose[CALC].
Choose 4: LinReg (ax+b),

Press [L1] ] 2nd] [L3] ]

Press
Choose [YVARS]

Choose 1: Function [ENTER

Choose 1: Y1

Press [ENTER

HyE UaP Stats
: Med-Med
LinRegax+ha
wadke9
tCubickEea
JBuartFed

LinRegdax+by L1,
Lza

o

It
a:

n

HHEElDH

E
F
Eaﬁametﬁlc
Or-0f F ...

——r |

| inke3Cax+b) L1
.10

LinFe3a
o= ax+b
I=-.
b=2. 153
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LINEAR LAW

DRAW LINE OF BEST FIT

Press [GRAPH

FINALIZE THE ANSWER

From the equation,

logiop =y-intercept
=2.103
p=126.77

-log;oq = Gradient
=-0.296

q=1.977

Change y = pq~* into linear
equation in form Y=mX+c

logioy = (-log q) x +l0g10 p

a =gradient=m
b = Y-intercept = ¢
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LINEAR LAW
STUDENT’S WORKSHEET
1 The table shows the experimental values of two variables x and y.
X 1.0 2.2 3.0 4.5 5.0 6.5
y 63.1 27.5 15.8 7.2 4.0 14
Itis known that y and x is related by an equation y = pq~* where p and q are constants.
a) Plot a graph of logipy against x and draw a line of best fit.
b) Use your graph to find the value of
. p
ii. q.
ANSWER :
Step Procedure Notes
1 Key in values Construct a new table
X
y
Logy
2 Plotting graph Use graph paper
3 Draw line of best fit Line of best fit — line passes through as many point as
- Line passes through as many possible.
4 Find the value of p and q Change the given equation into linear equation in the
formofY=mX+c.
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LINEAR LAW
TEACHER’S NOTE
2. Table shows the values of two variables, x and y, obtained from an experiment.
h
The variables x and y are related by the equation 'y = KX+ k—, where k and h are
X
constants.
X 1.0 2.0 3.0 4.0 5.0 55
y 5.5 4.7 5.0 6.5 7.7 8.4
(a) Plot a graph of yx against x2, by using a scale of 2 cm to 5 units on both
axes. Hence, draw a line of best fit.
(b)  Use your graph to from (a) to find the value of
(i) k,
(i) h.
ANSWER:
Step Procedure Screenshot / key-stroke Notes
KEY IN THE VALUES
Press
Choose 1.EDIT...
L, =X,
ENTER,
L, =Y,
i i Li Lz Lz 3 _
Key in the value of x in L; T T L, = xy
oo |25 | 3560 L, = x?
Key in the value of y in L3 da0n | B0 | 2000 4
B0 | Bhod | HEE00

Move the cursor to Ls Lzi=5.5

Press [MODE]. Move the
Press (for [L1]) ( for Lz Lz L4 4 cursor to FLOAT Choose 3

paet | oA | for three decimal places.
[L2)) £non [ 1000 | o0
- b | |

Buon | §ezon | 2

ENTER

Move the cursor to [L4]

Press (for [L1])
ENTER

174




Graphing Calculator TI-84 Plus

LINEAR LAW

PLOTTING THE GRAPH

Press for [STAT PLOT] mode
Choose 1:Plot 1

ENTER
Choose the Plotter Graph

Move the cursor to Xlist

Press [L4]

Move the cursor to Ylist

Press [L4] [L3]
ENTER

Plot xy against x>

Press
Choose 9 : ZOOM STAT

OR

Press [WINDOW,

Suggested Window

WINOOW
Aamin=-5

TO OBTAIN THE EQUATION OF LINEAR
FUNCTION

Press [STAT
Choose[CALC].

Choose 4: LinReg (ax+b),

: ar Stats
i 2-Var Stats
: fled-Med
Linkeadax+hl
[AIRETs | dt=
tCubicReq
JEyartReq
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LINEAR LAW

Press (4] (for [L4]) [] [2nd] [3]

(for[L3] ]
Press

Choose [Y-VARS]
Choose 1: Function
Choose 1: Y1

Press [ENTER

LinRegiax+thy Luya
Lza%10

DRAW LINE OF BEST FIT

Press [GRAPH

FINALIZE THE ANSWER

From the equation

k =gradient
k =1.401

E =y —intercept

=3.531

~h=3.531 xk
h =4.95

Can you define which is Y,
m, X, and c?

Change the equation
h . .
y = kx+— into linear
kx
equation in form of
Y =mX + ¢
h
Xy = kx® +—
Y k

a =gradient =m
b = Y-intercept = ¢
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LINEAR LAW
STUDENT’S WORKSHEET
2. Table shows the values of two variables, x and y, obtained from an experiment.
h
The variables x and y are related by the equation 'y = KX+ k—, where k and h are
X
constants.
X 1.0 2.0 3.0 4.0 5.0 5.5
y 5.5 4.7 5.0 6.5 7.7 8.4
(b) Plot a graph of yx against x2, by using a scale of 2 cm to 5 units on both
axes. Hence, draw a line of best fit.
(c)  Useyour graph to from (a) to find the value of
(i) k,
(i) h.
ANSWER:
Step Procedure Notes
1 Key in values Construct a new table
X
y
Xy
2 Plotting graph Use graph paper
3 Draw line of best fit Line of best fit — line passes through as many point as
- Line passes through as many possible.
4 Find the value of p and q Change the given equation into linear equation in the
formofY=mX+c.
Can you define which is Y, m, X, and c?
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LINEAR LAW

STUDENT’S WORKSHEET

ENRICHMENTS

Table shows the values of two variables, x and y, obtained from an experiment.

Y

Variables and y are related by the equation y = 2kx? + i X, where p and k are constants.

13.2 20 27.5 36.6 45.5

y

a) Plot = against x, using a scale of 2 cm to 1 unit on both axes. Hence, draw the line of best fit.
X

b) Use your graph in (a), to find the value of

(i) p,
(i) k,
(iii) y wheny =1.2

Table shows the values of two variables, x and y, obtained from an experiment.
Variables x and y are related by the equation y = hk ?* where h and k are constants.

X 1.5 3.0 4.5 6.0 7.5 9.0
y 2.51 3.24 4.37 5.75 7.76 10.00
a) Based on Table, construct a table for the values of log,, y.

b)

c)

Plotlog,, ¥ against x, using a scale of 2 ¢cm to 1 unit on the x -axis and 2 cm to 0.1 unit on the
log,, y axis. Hence, draw the line of best fit.

Use the graph in (b) to find the value of:
(i) xwheny =4.8,

(ii) h,
(iii) k.
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TOPIC : INTEGRATION
SUBTOPIC : DEFINE INTEGRALS
LESSON OBJECTIVE
Students will be able to...
i Understand and use the concept of definite integrals
ii. Determine the area under a curve using definite integrals
EXAMPLE QUESTION : Compute:

1
a) I(5—2x— x*)dx
3

b) Find the area bounded by the curve y = 5 —2x —x* and the x-
axis such that —3<x<1

Step Procedure Screenshot / key-stroke Notes

Questions for discussion
i Do you think the example questions for (a) and (b) are the same? Why?

ii. What do you understand about the word ‘definite’?

Flatl Flatz Flots

Plot the graph 5 — 2x — x? S ES-2H-HzE
We=
;| Press (A BIE) 2IXTo4]] 232:
N
T BE=
=M=

W I HDO

Bmin=-4

2 Press [GRAPH

g=-14702dr "=z 2R 0068 " Hres=

1
Find I(S— 2x — x%)dx
3

ivalue
P Zzero
fminimum
P maximum
intersect

Press for [CALC] mode
Choose 7: I f (x)dx
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INTEGRATION

Key in lower limit = -3
ENTER

Key in upper limit = 1
ENTER

The value of the integral is C]

Therefore, the area bounded by the

curve is

1=L-zi-Hz

Loz Lirnik?

1=E=-zi-Hz

UpEcr Limik?

JECk)dx=1B. 566667

Press for [DRAW]
mode

Choose 1:CirDraw

before proceed to next
question.

Lower Limit and Upper Limit can be
adjusted flexibly, based on the
question asked.

For example:

0 1
area =f_3f(x)dx+f0f(x)d

1=E=-gi-dz

Lotk Limik?
=-3

1=E-zi-Hz

UFF&t Limiks |

JECx1dx=1%

1=E=-gi-dz

Ltk Lirait? .
=6l

1=E-zi-Hz

IJPPtr'.LiMit? .

JFx1dx=%.66BBEET h
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INTEGRATION

TEACHER’S NOTE

The diagram shows the area bounded by the curve y = x(4 — x), the line

2x —y = 0 and the x-axis. Find:-

a) The coordinates of points A and B.

b) The area of shaded region.

Step Procedure Screenshot / key-stroke
$¢EEE°t2 Flots
Key in the relevant equations e
y q “N BT 43
: N
“Ny=
Plot the Graph i =
~NE=
o
To find the Intersection
=28
TRACE] for [CALC] mode : ;grge
Choose 5:intersect fminimum
fMmaxinum
. intersect
Choose first curve? s PRe T —
L LT T s s [#=Z.0EzPyB1 v=4y.0u7yBEE
ENTER FELTOT Z=RI-H)
(the cursor must be located near to the
intersection point)
2 Choose second curve? Seoond cUFvET GUdssT
H=Z.ozz?ygil y=:.0ooyzE | |4=z0237y0i Y=z.0004z§
ENTER

(the cursor must be located near to the
intersection point)

Choose Guess?

ENTER

Intersection is (2,4).
~A=(2,4)

Inkgrseckisn
H=z
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INTEGRATION
To find the ZERO point
ZSRr-H1

TRACE] for [CALC] mode
Choose 2:zero )

iintersect

s Left Eound?
Choose Left Bound? P O adx #=z.B001870 V= ZE9ZEFEE

Z=Hy- Z=HI-H)

(Bring the cursor nearby the x-axis)

Choose Right Bound?
(Bring the cursor nearby the x-axis)

Choose Guess?
(Bring the cursor between Left-Bound
and Right-Bound)

The x-intercept is 4
B = (4,0)

RidhtEaund?
H=Y.0EEEEZ] Y= -.2zO4E H I-I lill:I'-l'-|35? ¥z -.0iPPPEE

To find the area of shaded Region

for [CALC] mode
Choose 7: f(x)dx

Plot for [, f1(x)dx + [, f5(x) dx

(Be careful on selecting the function)

The area of shaded region
=445333
=9.333

interzect
e R Rys
JECxadx

1=cH 1=cH

Latder Limik™ UrFer Limit™

FECdx=Y

il B 2=HiY=H)

FECIdu=E. 2323232
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INTEGRATION

STUDENT’S WORKSHEET

The diagram shows the area bounded by the curve y = x(4 — x), the line
2x —y = 0 and the x-axis. Find:-
a) The coordinates of points A and B.
b) The area of shaded region.

Step Procedure Screenshot / key-stroke
Key in the relevant equations
1
Plot the Graph
Find the Intersection -
Lalue
1Zero
HILkAy! 1A
TRACE] for [CALC] mode & Mz imum
. intersect
2 Choose 5:intersect i oo
ERE AT s b
Find the ZERO point
zero
HILkAy! 1A
TRACE] for [CALC] mode Emailmum N
3 Choose 2:zero : éngESEE
ERE AT s b
Find the area of shaded Region -
Lalue
1Zero
HILkAy! 1A
TRACE] for [CALC] mode Emailmum N
4 | Choose 7:f f(x)dx fdacde
JE s
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ENRICHMENT

1. Find the area of the shaded region in the diagram
y

A

y= X’ —2x

-a

2. Find the area of the shaded region in the diagram.

y
F

y=-X *+3x+4

A, X
3. Find the area of the shaded in the diagram.

y=2
UN
_ .2
X=y

Graphing Calculator TI-84 Plus
INTEGRATION

TEACHER’S NOTE

Answer: 1% unit?

Answer: 20§unit2

Answer: 2 % unit?

184




ENRICHMENT

1. Find the area of the shaded region in the diagram

y= X’ —2x

L

2. Find the area of the shaded region in the diagram.

y
A

y=-X >+ 3x+4
7‘r’x

3. Find the area of the shaded in the diagram.

y=2
ON
_.2
=y

Graphing Calculator TI-84 Plus
INTEGRATION

STUDENT’S WORKSHEET
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TOPIC : TRIGONOMETRIC FUNCTIONS
SUBTOPIC GRAPHS OF SINE, COSINE AND TANGENT FUNCTIONS.
LESSON OBIJECTIVE

Students will be able to...

i Draw and sketch graphs of trigonometric functions.
y =c+acosbx

EXAMPLE QUESTION Draw and sketch graph of y = cos x for 0 < x < 360°
Step Procedure Screenshot / key-stroke Notes
nokHAL IEEIEL
rLOATIREREREE L
DEGREE
PAE POL  SEA )
1 Press and choose RADIAN CannECTED DE}HUL Make sure the RAM is clear
ST okiz FE:$b
SET CLOCK P E BT
Press Flotl Flotz Flots
~YHBocosCED
. . . M=
P Key in the trigonometry function. Mz
y=cosx :3 e
x$5=
wMe=
Press
HUM CPX FEE CF¥ FEE
IF THE FUNCTION REQUIRE ABSOLUTE VALUE; FFrac
Dec
Press
Choose NUM T
. EEMing
Choose 1:abs( A
Xmax =21 = 360°,
Press [WINDOW] Ll 3= since0 < x < 360°
#acl=1,57Ar9s3. _T
3 key in WINDOW setting with appropriate gnin= i Xscl = 2
gmax=1 Ymin and Ymax varies
value Yacl=1
Hres=1 accordingly.
Press to view the graph /
‘ \/
Investigation
Graph Maximum Minimum Amplitude No of Cycle
Yy =C0SX 1 -1 1 1
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE

Draw and sketch graph of given functions for 0 < x < 360° by using graphing calculator

No

Function

WINDOW setting

Graph

Yy = c0S 2x

AW

VARV

y = |cos 2x|

y = —|cos 2x|

mmax=t. 28318535
necl=1.37A7I835.

Ymin=-1
Ymax=1
Yaol=1
#res=1

Yy =coS=X

THOON]
asmin=N

mmax=t. 2831853
mecl=1.37A7I83.

Ymin=-1
Ymax=1
Yacl=1
wres=1

y=2c0sx
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TRIGONOMETRIC FUNCTIONS

y = 3cos 2x

mmax=t. 2831853
mecl=1.37A7IE3I.

Ymin=-3
Ymax=3
Yacl=1
wres=1

A/

VARV,

y=cosx+ 1

y=cosx— 1

y=cos2x +1

AV

10

y = |cos2x|+ 1

11

y =|cos2x| —1

THLI

amin=N
Hmax=6. 2831853
#¥ecl=1.5787I53..

Ymin=-2
Ymax=2
Yaol=1
#res=1

AV VAV
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE
INVESTIGATION

No Graph Maximum Minimum Amplitude No of Cycle
1 y = cos 2x 1 -1 1 2
2 y = |cos 2x| 1 0 1 2
3 y = —|cos 2x]| 0 -1 1 2
4 ~ cost 1 1 1 !
y = cos > x >
5 y=2cosx 2 -2 2 1
6 y = 3cos 2x 3 -3 3 2
7 y=cosx+ 1 2 0 1 1
8 y=cosx— 1 0 -2 1 1
9 y=cos2x+1 2 0 1 2
10 y =|cos2x|+ 1 2 1 1 2
11 y =|cos2x| —1 0 -1 1 2
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE
DISCUSSIONS

For the function y = ¢ + a cos bx, answer the questions
1. Describe the relationship between coefficients a and the shape of the graph.

The coefficient, a gives the value of the amplitude or range of the graph.

2. Describe how the difference in coefficient c will change the graphs’ features

Changing ¢ will move the graph up or down by |c| units.

No. of unit the
Graph Move up/down graph move
y =coSXx none none
y=cosx+ 1 Move Up 1 unit
y=cosx— 1 Move Down 1 unit

3. Describe the relationship between coefficients b and the shape of the graph.

The coefficient b gives the number of cycles in one rotation (360°=21)

Changing b _affects the period. The period is %ﬂ and b cannot be 0
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET

Draw and sketch graph of given functions for 0 < x < 360° by using graphing calculator

No Function WINDOW setting Graph
THOOL]
Aamin=g
Hmaxfﬁ 2831853
1 y = cos 2x ﬁﬁ?%ZEIEFEFEEE
“max=1
Yeol=1
Aares=1
2 y = |cos 2x|
3 y = —|cos 2x|
1
4 = —
y coszx
5 y=2cosx /
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TRIGONOMETRIC FUNCTIONS

6 y = 3cos2x

7 y=cosx+ 1
8 y=cosx—1
9 y=cos2x +1
10 y = |cos2x|+ 1
11 y =|cos2x| —1
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET
INVESTIGATION

No Graph Maximum Minimum Amplitude No of Cycle
1 y = cos 2x 1 2
2 y = |cos 2x| 1
3 y = —|cos 2x| 0
4 — cos~ 1

y = cos > x
5 y=2cosx
6 y = 3cos2x
7 y=cosx+ 1
8 y=cosx— 1
9 y=cos2x+1
10 y =|cos2x|+ 1
11 y =|cos2x| —1
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET
DISCUSSIONS

For the function y = ¢ + a cos bx, answer the questions
1. Describe the relationship between coefficients a and the shape of the graph.
The coefficient, a gives the value of the .......................... (o] GRS of the graph.

2. Describe how the difference in coefficient c will change the graphs’ features

Changing ¢ will move the graph ................ OF wevvvvvvrereverinns DY oo
Graph Move up/down No. of unit the
graph move
y =Co0SX none none
y=cosx+ 1
y=cosx— 1

3. Describe the relationship between coefficients b and the shape of the graph.
The coefficient b gives the .........ccueevcevveerervnnn, 1 (360°=2m)

Changing b affects the .......................... The period is .............c........... and b cannot be 0
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE

Draw the graph y = ¢ + a cos bx below for 0° < x < 360° and answer the question

No Function / Investigation Graph / answer
1 y =2cos x hh-\'\\\x‘_///ﬁ
2. y =3cos x \‘ * /—
3 Draw the two graphs above on the same N , f
' axis
4. Write the conclusion The coeficient a gives the amplitude of the graph.
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET

Draw the graph y = ¢ + a cos bx below for 0° < x < 360° and answer the question

No Function / Investigation Graph / Answer
1 y=2cosx
2. y=3cosx
3 Draw the two graphs above on the same
’ axis
4, Write the conclusion
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE

Draw the graph y = ¢ + a cos bx below for 0° < x < 360° and answer the question

No Function / Investigation Graph / answer

1. Yy = C0SX

2. Yy = c0S 2x \/ v

3. y = coS 3x

4. Draw the graphs above on the same axis

The coeficient b gives the number of cycle in one

5. Write the conclusion .
rotation of the graph.
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET

Draw the graph y = ¢ + a cos bx below for 0° < x < 360° and answer the question

No Function / Investigation Graph / answer
1. Yy = CoSXx

2. y = cos 2x

3. y = coS 3x

4. Draw the graphs above on the same axis

5. Write the conclusion
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE

Draw the graph y = ¢ + a sin bx below for 0° < x < 360° and answer the question

No Function / Investigation Window Setting Graph / answer

Eg. |y =sinx

y =sin 2x

A

1 [2]
GRAPH

B | e
|-

2 | y=-sin2x

3 |y=-sinx

4 |y=2sinx

LD

5 y =sin45 Eincass
AT IRETELE
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET

Draw the graph y = ¢ + a sin bx below for 0° < x < 360°and answer the question

No

Function / Investigation

Window Setting

Graph / answer

Eg.

y=sinx

\/

y =sin 2x

[v4 [5IN] [2] [X.T.6.1] ()]
GRAPH

y =-sin 2x

y =-sin x

y=2sinx

y =sin45°
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE

Draw the graph y = ¢ + atan bx below for 0° < x < 360° and answer the question

No Function / Investigation Window Setting Graph / answer

Eg. |y =tanx b = -1

e
SIInz=
[l
=2
il
T ke e
_‘_‘—\—\_\_\_ -\-\-\‘-\-\-\"'\-\.\
"-\—\_\_\_\_ ‘-\.\_‘_\-\_\-\-\-\-

THOOL]
y =tan 2x “min=a
Bmax=6, 2831853
1 #=cl=1,57E7953
=

2 | y=-tan 2x

3 |y=-tan x

4 |y=2tanx

5 |y=tan4d THOD ERTCEY
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET

Draw the graph y = ¢ + atan bx below for 0° < x < 360° and answer the question

No

Function / Investigation

Window Setting

Graph / answer

Eg.

y =tanx

/
[/

y =tan 2x

GRAPH

y=-tan 2x

y=—tan x

y=2tan x

y = tan45’
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET
SPM QUESTIONS
1. Which of the following graph represent y = COS 2X ?
A
C
1 1
0 ) ) 0 (] 0
0 180° 270 ¢ 360 90° 180°Y  270° [f360°
-1 -1
D
B 1
1
[ 0
0 , ) , . 90 180° 1270%  360°
90 180° M270° 360
. . »
-1
SPM 2005
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TRIGONOMETRIC FUNCTIONS

2. Which of the following represents the graph of Yy =C0S X for 0° < x <180°?

A e
1
0
90° 180°
-1
B
1

SPM 2006
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3.

4

Graphing Calculator TI-84 Plus
TRIGONOMETRIC FUNCTIONS

Which of the following graphs represents y = sin 2x for 0° < x° < 180?

0
90 180

> X
\ o’ 180"

Which of the following graphs represents y =sin x for 0° < x<180° ?

9 180

> X
ocf 18¢
-1
C

1 = g — = = = = = = —— -

90 180

B
J[mmmmm s

-1
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE
Graphs of Tangent

Predict and sketch the graphs of the following tangent functions for 0 < X < 27
Test your predictions by drawing the tangent graph by using graphic calculator.

No.| a | b | ¢ y=a tanbx +c Graphs

1 1 1 0 y =tanx // /

2 2 1))
[ [

dolele] e s
(L]

4 1|(-1|0 y = tan(—x)

NEAN
N

S 1 O, R
AR

Conclusion:
As the value of b increase, the number of complete cycle increases accordingly

As the value of b decrease, the number of complete cycle decreases accordingly
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE

No.| a | b c y=atanbx +c Graphs

6 1 1 0 y=tanx // /

7 2 1 0 y = 2tanx // /

8 3 1 0 y = 3tanx // X

9 -1 1 0 y = —tanx \

10 | -2 1 0 y = —=2tanx

NEAN
)

Conclusion:
As the value of a increase, the graph becomes narrower

As the value of a decrease, the graph becomes wider
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE
No. | a b c y=tanx+1 Graphs
11 1 1 1 y = tanx + 2 [/ /J/}
12 1 1 2 y=tanx +3 {/ {/J
el
13 1 1 3 y=tanx—1 { {
14 | 1 1 -1 y=tanx — 2 H___.-/ /)
15 1 1 -2 y=tanx — 2 F-_/- /
Conclusion:

As the value of c increase, the graph is shifted upwards.

As the value of ¢ decrease, the graph is shifted downwards
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE
No. | a b c y = |[tan x| Graphs
16 | 1 1 0 y = |tan 2x| v K
18| -1 |1 |0 y = |tanx + 1| U K
19 | 1 1 1 y = |3tan 2x — 2| \/ \
20 | 3 2 | -2 y = |3tan 2x — 2|
Conclusion:

The absolute value of a trigonometric function causes y value to be positive due to being reflected upwards

about the x-axis
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET
Graphs of Tangent

Predict and sketch the graphs of the following tangent functions for0 < X < 27
Test your predictions by drawing the tangent graph by using graphic calculator.

No.| a | b c y=a tanbx +c Graphs
1 1 1 0 y =tanx
2 1 2 0 y = tan2x
3 1 3 0 y = tan 3x
4 |1 |-1]|0 y = tan(—x)
5 1 2|0 y = tan —2x
Conclusion:
As the value of b................ , the number of complete cycle................ accordingly
As the value of b................ the number of complete cycie ................ accordingly
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET
No.| a | b c y=atanbx +c Graphs
6 1 1 0 y =tanx
7 2 1 0 y = 2tanx
8 3 1 0 y = 3tanx
9 -1 1 0 y = —tanx
10 | -2 1 0 y = —2tanx
Conclusion:
As the value of a................ , the graph becomes .......................
As the value of a................. , the graph becomes......................
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET

No. | a b c y=tanx+1 Graphs

11 1 1 y=tanx + 2

12 1 2 y=tanx+3

13 1 1 3 y=tanx—1

14 1 1 -1 y=tanx — 2

15 1 1 -2 y=tanx — 2

Conclusion:

As the value of ¢

As the value of ¢
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TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET
No. a b c y = |[tan x| Graphs
16 1 1 0 y = |tan 2x]|
17 | 1| 2 | 0 y = |—tanx|
18 -1 1 0 y = |tanx + 1|
19 1 1 1 y = |3tan 2x — 2|
20 3 2 -2 y = |3tan 2x — 2|
Conclusion:
The.............. value of a trigonometric function causes y value to be.................. due to being
reflected ................ about the x-axis
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TRIGONOMETRIC FUNCTIONS

TEACHER’S NOTE
INVESTIGATION

1. The effect of a, b and c in the trigonometric functions y = atan(bx) +c is

As the value of a increase, the graph becomes narrower

As the value of a decrease, the graph becomes wider

As the value of b increase, the number of complete cycle_increases accordingly

As the value of b decrease, the number of complete cycle decreases accordingly

As the value of c increase, the graph is shifted upwards.

As the value of c decrease, the graph is shifted downwards

2. The absolute value of a trigonometric function causes its graph to
The absolute value of a trigonometric function causes y value to be positive due to being reflected upwards

about the x-axis
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STUDENT’S WORKSHEET

INVESTIGATION

1.

The effect of a, b and c in the trigonometric functions Yy = atan(bx) +c is

As thevalueofa................... , the graph becomes .................c.........

As thevalueofa................... , the graph becomes .......................

As the value of b ................ , the number of complete cycle ................. accordingly
As thevalue of b ................ , the number of complete cycle ................. accordingly
As the value of c................. , the graph is shifted ..................

As the value of c ................ , the graph is shifted ..................

The absolute value of a trigonometric function causes its graph to
The absolute value of a trigonometric function causes y value to be ............... due to being reflected

................ about the x-axis
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Topic : TRIGONOMETRY Il
Learning Objective : 1. Understand and use the concept of the values of sin 8, cos 8 and
tan 0 for 0° < 6 < 360° to solve problems.
2. Draw and use the graphs of sine, cosine and tangent.
Lesson Objective
Students will be able to...

i Find the values of sine, cosine and tangent for angles between 0° and360°.

EXAMPLE QUESTION : Find the values of sin @ for 0° < 8 < 360° and fill in the table below

X 0° 30° 60° 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°

y
Step Procedure Screenshot / key-stroke Notes
Flekl Fletz Flots
SMiEsincRs
wY o=
Key in the function “Ma=
1 y =Ssin x =
' “Ne=
~Ne=
whe=
Press
2 | Setup for DEGREE
press
THOIOL
Max=
= e X-axis scale is 30° for 1
3| setup the (WHDOW] it i 4
“Ymax=1 )
Y=ol=1
ares=1
4 | press \/
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Press TRACE],
on CALCULATE menu,
choose 1:value,

;iﬁtEPEEEt
e [ Rys 1
R T

Key in the value for x
X=30

Press [ENTER

Repeat step 5 for all the x- values

=360l

\

/

1=5iniH)
o \

[#=z0

When x = 30°, then y=0.5

The values of sin 0 for 0° < 0 < 360°

0° 30° | 60°

90°

120°

150° | 180°

210°

240°

270° | 300° | 330° | 360°

0 0.5 | 0.86

0.86

0.5 0

-0.5

-1 -0.866 | -0.5 0
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TEACHER’S NOTE

1. Find the values of cos 8 for 0° < 0 < 360° and fill in the table below

0° 30° | 60° | 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°

1 0.866 | 0.5 0 -0.5 - -1 - -0.5 0 0.5 0.866 1

2. Find the values of tan 8 for 0° < 8 < 360° and fill in the table below

0° 30° 60° 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°

0 0.577 | 1.732 | UnDef - - 0 0.577 | 1.732 | UnDef - - 0

218




Graphing Calculator TI-84 Plus
TRIGONOMETRIC FUNCTIONS

STUDENT’S WORKSHEET

1. Find the values of cos 0 for 0° < 08 < 360° and fill in the table below

x| 0° 30° | 60° | 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°

2. Find the values of tan 0 for 0° < @ < 360° and fill in the table below

x| 0° 30° | 60° | 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°
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TOPIC : TRIGONOMETRIC FUNCTIONS
SUB TOPIC : GRAPHS OF SINE, COSINE AND TANGENT FUNCTIONS.
LESSON OBJECTIVES

Students will be able to...
i Determine the number of solutions to a trigonometric equations using sketched
graph.
ji. Solve trigonometric equations using drawn graphs.

EXAMPLE QUESTION : On the same axes, sketch the graphsy = 3 cos2xandy =x —1
for 0 < x < 2m. Hence, find the number of solutions and the
values of x for the equation 3 cos2x+ 1 = x.

Screenshot / key-

Step Procedure stroke Notes
Flotl Flokz Flots
131EEG?E{EH}
1 Key in the functions ::'1’ i =
y=3cos2xandy =x—1 :3;:
“MeE=
M=

\‘f\/ Can you see the intersection
AR MM | between the two graphs
(WYY AT TRY,
Press How many intersection
2 points?
(Adjust the Window Setting accordingly)
3 intersection points means
/\/ v 3 solutions

TO FIND THE INTERSECTION A
= a1 mm
intersect
3 Press TRACE] for CALC mode Mdrfggghfdx

Choose 5:intersect
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B / 2\:\:-:%&)( /
5 2 /
HaA95116 '|'=' '-IBHBHH:I.

LA

Z10B7E ¥=-.197891z B

H,________H

m
=
[RTLLE)

Repeat the same procedure for another
two intersection points.

and cu F'|"21'

GUessT Interseckion
H=e.B06AEEE W=l B06AEZE | [R=Z.BMEFEZY  'Y=il.AMEFZZS

Al val //

c.6rE3310

1]
]
in
X
ra
o
-
]
-=
T
s
=
@
n
]
=
-a
[
WA
m
=
m
=]
[
-
m
-
[T

—
i

wiki
SHNOZEST Ye2 HYORERT

FINALIZE THE ANSWER:
Intersection X Y coordinate
A 0.82 -0.18 (0.82,—-0.18)
B 2.65 1.65 (2.65,1.65)
C 3.45 2.45 (3.45,2.45)

~ 3 Solutions
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TEACHER’S NOTE
Solve the equation 5 — 13 sinx = 2 cos2x for 0° < x < 360°.
Hence, find the number of solutions
ANSWER:
Step Procedure Screenshot / key-stroke Notes
Flotl Flotz Flots
SRS 13sintE
~NezB2oos (2R
S
::3 ; = (the setting is in radian)
Key in the functions ::3 e
1 y=5-—13 sinxand From the graph, it has 2
y =2 cos2x intersections, which means
2 solutions.
Find the intersection points éﬁ{ 7 hb-.f 7
2 InkeFsgckinn Intersgckion
[W=.2EiBENZE v=1.7% H=Z.BABSizY v¥=1.7D
Therefore,
The intersection points are (0.25,1.75), and (2.89,1.75)
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STUDENT’S WORKSHEET

Solve the equation 5 — 13 sinx = 2 cos2xfor0° < x < 360°.
Hence, find the number of solutions

ANSWER:
Step Procedure Screenshot / key-stroke
1 Key in the functions
5 Find the intersection points
3 Finalize the answer
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LINEAR PROGRAMMING
TOPIC : LINEAR PROGRAMMING
SUBTOPIC : THE CONCEPT OF LINEAR INEQUALITIES
LESSON OBJECTIVE

Students will be able to...
i Identify and shade the region in which every point satisfies a linear inequality
ji. Find the linear inequality that defines a shaded region

EXAMPLE QUESTION : For each of the following, identify and shade the region in which every
point satisfies the given linear inequality:

y>x—-6
2X+2y <8
y<3x—-8

Step Procedure Screenshot / key-stroke Notes

Press |APPS/; *EEU%EEH

tEasqlat
Scroll down until find :Egigﬁgla
. tFrancais
1 :Inequalz.  FLRSE ]
Ine=ualz
LearnChk

ENTER

H= Flotl Flotz  Flobz
' Bx-cll

Key in the equation M=

y>x—6 ES

Press [ALPHAJ[GRAPH] to set the inequalities u”

function.

Press

shades B FeI-Trace ) s )

W= Flotl Flotz  Flots
1 ER—G
fﬁ : E‘PK Make sure to unhighlight

wMy= the first function.
Wiz first fi

Key in the equation :3?5 Press on the
3 inequalities symbol
2X+2y <8 -

| - 2X+2y<8
2y < 8—2x

| m{_[[l\] y<4-—x
Shades JLFoI-Tracell ¥
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Key in the equation

y<3x-8

W= Flatl  Flatg  Flokz

Shades M_F'-.ﬁ- Trace )l T )

R R
Kz d—H
bz EIE -

Make sure to unhighlight
the first and second function

Highlight all the functions

ALPHA for shades mode

Choose 1: Ineq Intersection

¥z Flatl  Flotz  Flots
M BE—-E

'z lld—=

kY zEIH-2

wMy=

o o
Shadgs JLFoI-Tr %

FEEEEERE T TEITTTTTTHEESER
SHADES

M8 Inga Interseckion

2t Union

: Oridinal Shadg

.

Shades JFoIl-Trace Lz )

.,
-,
o]
‘“‘)«/

e
",

-
Shades B FeI-Tracej s )
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TEACHER’S NOTE

For each of the following, identify and shade the region in which every
point satisfies the given linear inequality, for x > 0, andy > 0

y<x+3
3
2y—102—5x
y>2x—5

SOLUTIONS:
Step Procedure Screenshot / key-stroke
W T O
Ehadg%es=3l
Suggested window setting xméQ; &
1 necl=
“min=
“max=1@
Ji=scl=
2 y<x+3
shades J[FeI-Tracefl ¥
3
2y —10 = —Ex
3
Change y as the subject
[ Zhades JlFoI-Trace] ¥ )
e
4 y>2x—5
Fhades J[FoI-Trace)[ 7 )
=Fﬁﬁm
5 Highlight all the functions ﬁ
1 -
Shadss I,F'-:-I—Tr-:-:tjﬁ
ALPHA for shades mode
6

Choose 1: Ineq Intersection

I Thades WFeI-Trace)[ = )
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STUDENT’S WORKSHEET

For each of the following, identify and shade the region in which every
point satisfies the given linear inequality, for x > 0, andy > 0

y<x+3
3
2y —10 = — Ex
y>2x—5
SOLUTIONS:
Step Procedure Screenshot / key-stroke
1 y<x+3
3
2 2y —-10=> —=x
2
3 y>2x—5
4 Highlight all the functions
for shades mode
5
Choose 1: Ineq Intersection
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LINEAR PROGRAMMING
TOPIC : LINEAR PROGRAMMING
SUBTOPIC : THE CONCEPT OF LINEAR PROGRAMMING
LESSON OBJECTIVE

Students will be able to...
i Solve problems related to linear programming by shading the region where the
points in the region are feasible solutions.

EXAMPLE QUESTION : Mukhriz intends to sell two types of computer printers A and B. He
buys the printers from the computer company with the following
conditions:

| : the total number of printers is at least 150.

Im: the number of printer B is at least half the number of printer A.

1 : Printer A costs RM400 and printer B costs RM200. Mukhriz is
able to invest a maximum of RM80000.

(a) If x and y represent the number of printers A and B
respectively, write down three inequalities other than X >0
and y > 0 which satisfy the above conditions.

[3 marks]
(b) By using a scale of 2 cm to 50 units on both axes, construct and
shade the region R which satisfies all the above conditions.
[3 marks]
Step Procedure Screenshot / key-stroke Notes
Press [APPS]-key; _i EEE""I EEG‘L“
Scroll down until find ; Egigﬁg 1 4
1 | :lnequalz. :Francais
s FunSci
ENTER Inesualz
LearnChk
X+Yy>150
Key in the equations: ..‘:':,_:_, 1FE:']|315EIT.'=?;2 Flotz y >150— X
- 150 W
P Xty= Y zE4EE-2 < y=2
X why= -
y=z2 E wMNe=
2x+y <400 :Eg; 2x+y <400
y <400-2x
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THOON]
ShadeRes=3
amin=-"SA
wmax=d4EEl
Asc 1 =50
Ymin=-5A
Ymax=d4HiA
s 1=50

-.'-k )
??ﬁI-Trucej B

| Shades ) FoI-Tracell T
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LINEAR PROGRAMMING

TEACHER’S NOTE

The Mathematics and Science department in a school is organizing a camp for students. The
camp will be attended by x male and y female students. The selection of camp participants is
based on the following conditions:

1
)

/)

The total number of participants is at least 30.

The number of male students exceeds the number of female
students by a maximum of 20.

The expenditure per male students and per female students is
RM20 and RMA40 respectively and the maximum allocation for the

camp is RM1600.
(a) Find three linear inequalities other than X >0 and Yy > 0 which satisfy the above
conditions.
[3 marks]
(b) By using a scale of 2cm to 10 participants on axis x and y, construct and shade the
region R that satisfies all the above conditions.
[3 marks]
Solutions:
I x+y=>30
s 20 W THDIa
e y=x= wmin=-18
n: x+2y<80 =C1l=
“Ymin=-1H
“Ymax=24
Y=o l=1@
ares=1
M=E0-4
1 "7.-..-
:_- : J""-L:':;::.
K=z sy - e TR T shades ] FeI-Trace]l @
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LINEAR PROGRAMMING

STUDENT’S WORKSHEET

The Mathematics and Science department in a school is organizing a camp for students. The
camp will be attended by x male and y female students. The selection of camp participants is
based on the following conditions:

)

/)

(a)

(b)

Solutions:

The total number of participants is at least 30.

The number of male students exceeds the number of female
students by a maximum of 20.

The expenditure per male students and per female students is
RM20 and RMA40 respectively and the maximum allocation for the
camp is RM1600.

Find three linear inequalities other than X >0 and Yy > 0 which satisfy the above

conditions.
[3 marks]

By using a scale of 2cm to 10 participants on axis x and y, construct and shade the

region R that satisfies all the above conditions.
[3 marks]

231




Graphing Calculator TI-84 Plus
LINEAR PROGRAMMING

TEACHER’S NOTE
ENRICHMENT

SPM 2005 (PAPER 2: SECTION C: NO.14)

An institution offers two computer courses, P and Q. The number of participants for courses P is x and for
course Qisy.
The enrolment of the participants is based on the following constraints:

/ : The total number of participants is not more than 100

1 : The number of participants for course Q is not more than 4 times the number of
participants for course P.

1" : The number of participants for course Q must exceed the number of participants for

course P by at least 5.

a) Write down three inequalities, other than X > Qand y > 0, which satisfy all the above constraints.
[3 marks]
b) By using a scale of 2 cm to 10 participants on both axes, construct and shade the region R that
satisfies all the above constraints.
[3 marks]
c) By using your graph from (b), find
(i) The range of the number of participants for course Q if the number of participants for course P
is 30
(ii) The maximum total fees per month that can be collected if the fees per month for courses P
and Q are RM50 and RM60 respectively.

[4 marks]
Answer :
a) I x+y<100
I y<4x
1] D y=Xx+5
b)

[ Shades M FoI-Trace)l *
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c) (i) Draw line x= 30

B Flotl  Flatz  Flot:
~%1 8360

“AEE

AT

e

R E=

~HE=

Press [GRAPH,
Press [TRACEfto read the intersection values

Graphing Calculator TI-84 Plus
LINEAR PROGRAMMING

HEE0 L 1 | [HEE0 L

When x=30, 35<y <70

(ii) Total fees, k =50x + 60y
If k =3000, 3000 =50x + 60y
K maximum if x =20,y =80

Total fees maximum = 50(20) + 60(80)
= RM5800
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STUDENT’S WORKSHEET
ENRICHMENT

SPM 2005 (PAPER 2: SECTION C: NO.14)

An institution offers two computer courses, P and Q. The number of participants for courses P is x and for
course Qisy.
The enrolment of the participants is based on the following constraints:

/ : The total number of participants is not more than 100

1 : The number of participants for course Q is not more than 4 times the number of
participants for course P.

1" : The number of participants for course Q must exceed the number of participants for

course P by at least 5.

a) Write down three inequalities, other than X >Qand y >0, which satisfy all the above
constraints.

[3 marks]

b) By using a scale of 2 cm to 10 participants on both axes, construct and shade the region R that
satisfies all the above constraints.

[3 marks]
c) By using your graph from (b), find

(i) The range of the number of participants for course Q if the number of participants for

course P is 30
(ii) The maximum total fees per month that can be collected if the fees per month for courses P

and Q are RM50 and RM60 respectively.
[4 marks]
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