Workshop: How to Solve Mathematics
Problems Using Casio fx-570EX

Prepared by: Amar Safwan bin Roslin




Factors and Multiples




To determine a prime number

» Example:

Determine whether each of the following numbers are a
prime number.

(a) 48
(b) 113



Solution

(@) 48
(4] (8] (=] [sHFT) [52) Vo E a

48

24%x3

* If the answer is displayed in the form of prime factorization,
then the number has some factors including | and the
number itself.

Answer:

Not a prime number because 48 can be divided by number
other than | and 48 itself.



(b) 113

Command Screenshot

L] 1 (3] (=] [sHFT) [s2) 113" n

113

* If the answer is unchanged, then the number has factors of
| and the number itself.

Answer:

Yes, it is a prime number because | |13 can not be divide by
other numbers except | and |13 itself.



Let’s Try!

» State whether each of the following numbers are prime
number.

(2) 46
(b) 6l
(c) 89
(d) 117

Answer: (a) No (b) Yes
(c)Yes (d) No
6



To determine a prime factor of a number

» To determine the prime factor of a number by using the
Casio fx-570EX, the way of use is the same as in
determining prime numbers.

» Example:
List all the prime factors of 78.

Solution:
Command Screenshot

(7] 8] (=] [SHIFT] [os2) ——— T

2%x3%13

Thus, the prime factors of 78 are 2, 3 and | 3.



Let’s Try!

» List the prime factors for each of the following numbers.
(@) 25
(b) 129
(c) 429
(d) 23985

Answer:(a) 5 (b) 3 and 43
8 (c)3,1l and I3 (d) 3,5, 13 and 41



To determine the Highest Common Factor
(HCF)

» There are three methods for determining HCF.
(a) Listing common factor
(b) Repeated division

(c) Prime factorization



Solution by using Casio {x-570EX

» To find HCF of 30 and 36, use the prime factorization method.

Step I:
Find the prime factor of 30 and 36.

Prime factor of 30:

Command Screenshot

(3] (0] (=] [sHIFT) [o29) ) r
30

2X3%5

S.2x3x5



Prime factor of 36:

Command Screenshot

[3] I6] [=] [SHlFT] [°999] 36 V&4 O i

2232

S22x32=2x2x%x3x3
Step 2:

Multiply all the common prime factor.

30 =
36 =

Thus, HCF of 30 and 36:
=2x3=6



Let’s Try!

» Find the highest common factor (HCF) for each of the
following.

(@) 12and 20
(b) 63 and 108

Answer: (a) 4 (b) 9
12



To determine Lowest Common Multiple
(LCM)

» There are three methods for determining LCM
(a) Listing the common multiple
(b) Repeated division

(c) Prime factorization



Solution by using Casio {x-570EX

» To find the LCM of 8 and 20, use the prime factorization
method.

Step I:

Find the prime factors of 8 and 20.
Prime factor of 8:

Command Screenshot
(8] (=] [SHIFT) [os99) g V&' © r
23

S23=2x%x2x2



Prime factor of 20:

Command Screenshot

(2] (0] (=] (sHIFT] |92 20 Vo [ N

2°%5

o22x5=2x2x%x5
Step 2:
Multiply all the common prime factor.

8 = 2 x 2 x 2
20 = 2 x 2 x 5
\J \ \J \J
2 x 2 x 2 x 5

Thus, LCM of 8 dan 20:
=2x2x2x5=40



Let’s Try!

» Find the lowest common multiple (LCM) for each of the
following.

(a) 6and 8
(b) 12 and 27

Answer: (a) 24 (b) 108
16



Squares, Square Roots, Cubes and
Cube Roots




» Example:
Solve each of the following.

() V32 + 27

CHORMEET

© (5-v36)

*Additional info
— Use button |x"for enter the value of with power of other than
2 and 3.




Solution:

() V32+27
wWEPBHE@HOE B :

o () -5

Command Screenshot

[L]E][21®[3]® é"ﬁ"ﬂé ry
(=] (sIFT) (vam] (sHIFT} (=] () (3] [%] . 3%
B (E]E=E %




© (5-v38)

Command Screenshot

([A6E =M EEe 0] & E Y

(swiFT) (23] (=) (5-436 )°

20



Let’s Try!

» Solve each of the following.

@) v0.04 + (— 3)3

(b) |-—=x (\/6€+o.52>

13 11
Answer: (a) T (b) ~ 1
21



I Ratios, Rates and Proportions

22



» Example:
The price of 3 kg durians is RM18. Calculate the price of |'| kg durians.

» Solution:

3kg _ 11kg
RM18  x

3kg:RMI8 =11 kg:x

Command Screenshot

Converts ‘Menu’ to ‘Ratio’. 1:A:B=X'D
Meny) (o] (2] 2:4:B=C:X
Enter the value. Vo' B
BlEE=E=E 3 18 - y
11

Find the value of x. = """
=

23 66




» Example:

A car uses 20 litres of petrol to travel 400 km. Find the volume of petrol
required, if the car is traveling 220 km.

» Solution:

20 litres X

400 km  220km
20 litres : 400 km = x : 220 km

Command Screenshot

Converts ‘Menu’ to ‘Ratio’. 1:A:B=X:D
ey (227 (1) 2:A:B=C:X
Enter the value. 7o
(2] (0] (=] 4] (0] (0] (=] (2] o0 400 = AL
(2] (0] (=]
220
Find the value of x. y= """
(=)
24 11




Let’s Try!

» Solve each of the following.

(a) A farmer planted three lime trees per 1.5 m2. How many
lime trees can be planted by the farmer in an area of

75 m?2!

(b) The price of 2 kg tea is RMI8. What is the price of 10 kg
teal

Answer: (a) 150 lime trees (b) RM90
25



Linear Equations

26




Linear Equation in One Variable

» Example:

Solve each of the following linear equations.
(@) 2x—8=10
(b) >—5=2x~—17

27



Solution
(a) 2x —8 =10

Command Screenshot

2)x = E E og @) 20—8=10
(0] [sHiFT] [cALc) (=]

Qw0

=
L—-ER=

b) S-5=2x—17

Command Screenshot

Bxe@ea®ms | [, ~°
(cacc) (2] (&) (=) (1] (7] (suiFT) 5—0=2x-17
= ffF.': g

28



Let’s Try!

» Solve each of the following linear equations.
1
(a) 6x — S =X

2(x+1)

(b) 252 =4

() 5+="=38

Answer: (a) x = — (b)x=9 (c) x=23
29



Simultaneous Linear Equations in Two
Variables

» Example:
Solve the following simultaneous linear equations.
(@ x+2y =3
3x +4y =5
(b) 2x+y =3
3x —2y =8

30



Solution
(@) x+2y=3;3x+4y =5

Command Screenshot

Conve.rts ‘Menu" to -v'i{ e ;
‘Equation/Function’. Ox + Oy = 0
men () (1] (2]
0
Enter the coefficient of the _
equations. { éH + §y= 3
WE@2JE=EB)E=EEE=E ; !
4] =] 5] (=] 5
Obtain the values of x and y. — s _
(=) =
-1
@ y= Vo @ &
31 2




32

(b) 2x+y=3;3x—2y =8

Command Screenshot

Converts ‘Menu’ to

v [

RIEWEBEBIE
2] =18 (1=)

I Oy= 0
‘Equation/Function’. O + Oy = 0
ey (@) 11 (2]
Enter the coefficient of the -
equations. { %: + ér 3

Find the values of x and y.

B

B




Let’s Try!

» Solve the following simultaneous linear equations.
(@ 4x+3y =2

x+2y =3
(b) 2x+3y=7

3x+y=7
(c) 2x—3y =10

3x +4y = =2

Answer:(a) x=-l,y=2 (b)x=2,y=1 (c)Jx=2,y=-2
33



Indices

34




To find a value without using a calculator

» Example:

Calculate the value of each of the following without using
a calculator.

(2) \/_ 3 X 122 +~6
(b) 43 X 503 X 103

35



Solution
» First, change all bases in the operation to prime factors.

3
(a) V3x 122 +6
Change 12 and 6 into a form of prime factor.

Command Screenshot

[1 ] [2] [=] [SHIFT] [0999] 12 Vo O n
22%3

(6] (=] (sHFT) [299) a——_ .
2%X3

1 3
= (3)z x (22 x 3)2+ (2 x 3)*
1 3
= 2371 x 32%771
=22 x 31!
36 — 12



» First, change all bases in the operation to prime factors.
2 5

1
(b) 43 X 503 X 103
Change 4,50 and 10 into a form of prime factor.

Command Screenshot

(4] (=] [stFT) 22 L 7" i
o2

(5] (0] (=] (sHIFT) [599) —— T
2% 5°

1] (0] (=] (sHFT] fo2) 10 "¢ Y
2X%5

1 2 5
= (22)3 x (2 X 5%)3x (2 X 5)3
= 2§+§+§ X 5%+§

37 — 1000



Let’s Try

» Calculate the value of each of the following without using
a calculator.

(a) 60z x 1253 + V15
(b) V49 x 372 =+ (\/ﬁ)_1

Answer: (a) 50 (b) 7
38



Standard Form

39




To round off a number correct to n
significant figures

» Example:

Round off each of the following number correct to the
number of significant figures (s.f.) stated.

(@) 6287 (2sf)
(b) 24071 (3 sf)
(c) 56.87 (3 s.f)
(d) 23.15 (2 s.f)
(€) 0.0124 (2 s.f)
() 0.0003245 (3 s.f)

40



Solution

To round off a number correct to n significant figures, convert
‘Setup’ as ‘Number Format’.

@) 6287 (2s.f.
Command Screenshot

(sHiFT) (MeNV] (3] (2] (2] (6] (2] EEBT@E SCl 4
(8] (7] (=] [Eng) [ENg)

6300 x 109
(b) 24 071 (3 s.f.
Command Screenshot
(swiFt) (MENU) (3] (2] (3] (2] (4] EilD'?ﬁfm 5C) a

0] (7] (J (=] [Eng) [Ena)

24100x10°

41



()

(d)

42

56.87 (3 s.f.)

Screenshot

(swFr) (MENU) (3] (2) (3] (5] (6]
L] (8] (7] (=] [s+D) [ENG)

VT [

56. 87

SCl

&

56. 9xi10”

23.15 (2 s.f.
Command Screenshot

(sHirT) (MeNY) (3] (2] (2] (2] (3]
LJ (] (5] (=] eng)

VT [

23.15

SCl

&

23 x%10"




(e) 0.0124 (2 s.f.)

Command Screenshot

saFr) EnY) (3] (2) (2) (0] (5] 0.0151 =~ I
(0] (1] (2] (4] (=] (s»D) (sHiFT] [ENG)

0. 01 2x10°
(f) 0.0003245 (3 s.f.
Command Screenshot
(suiFr) (Meny) (3] (2] (3] (0] (2] 0. 0063245" A

oJojoJ(3](2]) 4] 5](=]
(SHIFT) (ENG] (SHIFT] (ENG)

0. 000325 x10"

43



Converts a number to a standard form and
vice versa

» Example:
Convert each of the following numbers in standard form.
() 23400 (b) 2 478
(c) 0451 (d) 0.001045

44



Solution

To convert a number in standard form, convert ‘Setup’ as
‘Number Format’.

() 23400
(2] (3] (4] (0] (0] (=] [sHiIFT) 2340‘%'3 5t 4
menyl (3] (2] (3] (=]

2. 3dx%10t

(b) 2478
(2] (4] (7] (8] (=] [sHIFT] [MENU] 2478@m st 4
3) 2] 4] (=]

2. 47T8x103

45



(c) 0451

Command Screenshot

0] (o] (4] (5] 1] (=] st 0.4584° a
meny (3] (2] (3] (s#D)

4,51 xw!?
(d) 0.001045
ojtJjtojloj(1]lo](4a] 5] 0. D[ﬁ%i}ﬁ Gl I
(=] (sHiFT) (MENU) (3] (2] (4] (s+D)
1. 045xw=

46



Converts a standard form as a single
number

» Example:

Convert each of the following as a single number.
() 2.47 x 103

(b) 9.04 x 10°

(c) 3.71x 1072

(d) 8.42x107*

47



Solution
(a) 2.47 x 103

Command Screenshot

OE@AOEEE 2. 4743 :

2470

b)  9.04 x 10°

Command Screenshot

BHOO0@AES 9. 04106 '

9040000

48



(c)

(d)

49

3.71 x 102

BUDMMIDEE | |3 71%0-2 4
SeD

0. 0371
8.42 x 10~*

Screenshot

18 (] (4] (2] x10*]) (&) (4] (=]
(SeD) [sHiFT) (MENU) (3] (3] (2] (SD)
SeD

7o O
8. 42 x10-4

&

0. 000842




Let’s Try!

» Round off each of the following number correct to the
number of significant figures (s.f.) stated.

(@) 143125 (3 ab.) (b)  0.0264 (2 ab.)
Answer:(a) 143 000 (b) 0.026

» Convert each of the following numbers in standard form.

(a) 65 389 (b) 0.002106
Answer : (a) 6.5389 x 10* (b) 2.106 x 1073

» Convert each of the following as a single number.

(a) 5.13x 104 (b) 6.21 X 107°
Answer :(a) 51 300 (b) 0.0000621

50



To solve an operation in standard form

» Example:
Solve each of the following.
(a) 4.5x 10 + 2.8 x 102
A 3.25 x 1011
B 3.25 x 1012

(b) 0.000038 —2.7 X 1076

A 1.1 x107°
B 3.53x107°

51

O

O 0O

478 x 1011
4.78 x 1012

1.1 x10°°
3.53 x 107°



Solution

(a) 4.5 x 1011 4+ 2.8 x 1012

Command Screenshot

BAOBEIDEDBEER | (1, 5001142, 8xrld
LJ (8] x101] 11 (2] (=]

3. 20x101%

Answer: B
(b) 0.000038 — 2.7 x 10~°

Command Screenshot

DROO@OEE | b 0ddb38—2. 706
FOOMEEE

3. 53 %"

Answer: D

52



» Example:

Solve each of the following.

0.0078
(a) 2.4X10~8

A  325x107'
B 3.25 x 10

5.8x10"°
b) 0

A 2.9 x 102
B 2.9 x 103

53

3.25 x 10°
3.25 x 10°

2.9 x 1072
29 x 1073



Solution

0.0078
(a) 2.4X1078
loJ(-J (o] (o] (7] 8] (=] (2] D.Dﬁ'?mﬂ 4
LJ (4] 10 (] (8] (=] 2 dx10-8
325000
Converts to a standard form. - - _
(sHiFT] (MENU) (3] (2] (3] (=] 0. 0078
2.dx0-8
3. 25 %107

Answer: C

54



Solution

(b)

55

5.8X10~°>
0.02

Command Screenshot

(5] (-J (8] x10 (@) (5] (] (0]
LJ (0] (2] (=] [s+D)

o O
5. 8x10-5

0. 02

&

2. O3

Answer: D




Let’s Try!

Solve each of the following.
(a) 6.2x10°—-3x 108

A 4.2 x 108 C 5.9 x 108
B 4.2 x 10° D 5.9 x 10°
(b) 0.000086 — 3.7 x 107>
A 49 x 10~4 C 49 x 107°
B 49 x 1075 D 49 x 1077
1.4%x1075
(©)  —o0es
A 2.1875 x 10~° C 2.1875 x 10~4
B 2.1875 x 107> D 2.1875 x 1073

Answer:(a) D (b) B (c) C
56



Quadratic |

Lquations

57




To solve a quadratic equation

» Example:
Solve each of the following quadratic equations.
(@) x*—11x+30=0
b) x(x—2)=3x—4

58



Solution
(a) x2—11x +30 =0

Command Screenshot

Converts ‘Menu’ to A :
‘Equation/Function’. M= + O + 0
(MENU) (ALPHA) () (2] | 2] 0
Enter the coefficient of the o VP i
AnZHR+C
equation. Iwz- 1l
W E e )= 8]
= 30
Obtain the values of x. x4l e c=0 .
@ X1=
3]
= axzfﬁ?&c:ﬂ o
Xp=
]
59




(b) x(x —2) =3x — 4= x? — 5x + 4 = 0 (General form)

Command Screenshot

Converts ‘Menu’ to e t
‘Equation/Function’. I - + O + 0
[MENU| {ALPHA] O] (2] [ 2] 0
Enter the coefficient of the o VP z
ARZHHAC
equation. 132~ B
(=) e] =14 =)
4
Obtain the values of x. afoﬁ?ﬁc:D i
@ Xi=
4
E] axzfﬁ?&c:ﬂ Lo
Xo=—
1

60



Let’s Try!

Solve each of the following quadratic equations.
@ 2x°—9x+10=0

(b) x(24+3x)=16

(c) Bxi—z _c

Answer:(a)x=;,x=2 (b)x=2,x=—§ (c)x=2,x=—1

3
6l



Statistics

62




To determine the mean of an ungrouped
data

» Example:

Find the mean, median and mode for a set data 5, 10, 6, 8 and 4.

» Solution:

Command Screenshot

MEny) (6] (1) «
1| .
:
A
Enter the data. L
5] =)o) (=] 6] (=] (8] 3 3
=] 4] (=] | f—
Obtain the mean, median and . e
mode of the data. &, 3 |
(3] Eg: Eéizgmsaaza
63 -




To determine the mean of a grouped data
(Without class interval)

» Example:

The frequency table below shows the marks for Mathematics test of 40
students.

Marks Frequency
50 6
55 8
60 |5
65 |10
70 I

Calculate the mean mark.

64



Solution

Command Screenshot

wEewy) (6] (1) .
1 | —
g
dq
Add column ‘Frequency’. L
(swFT) (vENY @ (3] (1] o —
i
Enter the data. ) o
(5] (0] (=) (5] (5] (=) 6] (0] a 18
EEeEEE 0] E=E» 4 17 g
@@®@®@®EEE v -
EEEM 0 EO
=)
Find the mean, x. a 19,9 « |
on @) 2 Sl
65 o Maaa
2w =7, 714705714




To determine the mean of a grouped data
(With class interval)

» Example:

The frequency table below shows the heights of 50 seedlings.

Height (cm) Frequency
7-9 9
10— 12 18
13- 15 |7
16 — 18 6

Calculate the mean height, in cm, of a seedling.

66



Solution

» Add a column for midpoints.

Height (cm) Frequency Midpoint, x
7-9 9 8
10— 12 |18 |l
13— 15 |7 |4
16 — 18 6 |7

67




68

Command Screenshot

vendl (6] (1]

1| I—
2
a3
il
Add column ‘Frequency’. « | Freq
EnfClale e
il
Enter the data. L
=== 2 i 12
BB ICIoICIoIO, I
L=l 8) =7 (=)
(6] (E
Find the mean, x. ~ 5o «
= s
ok =756
ay =2 749545417
52y =7.714285714




Let’ Try!

(@) The table below shows the points scored by 45 students in a
Mathematics quiz.

Points Frequency
5 7
|10 8
|5 | 4
20 |10
25 6

Calculate the mean point.

Answer: (a) 15
69



(b) The table below shows the masses of a number of a number of

boxes.
Mass (kg) Frequency
10— 19 2
20-29 4
30 - 39 10
40 - 49 8
50 - 59 6

Calculate the mean mass, in kg, of a box.

Answer: (a) 38.7
70



Trigonometry

71




To find the value of sin 0, cos 6 and tan 0

» Example:
Find the value for each of the following.
(a) sin56°
(b) cos88°
(c) tan70°

72



Solution

Command Screenshot

(@) sin 56° [sin) (5] (6] D] (=] in(56)

0. 8290375726

(b) cos 88° [COS][S][S][)][:] cgg{%%} 4

0. 0348994967

(c) tan 70° tan) @D O OIE |[tanF0) *

2. 747477419

Note: To convert the unit of angle, press [(sHFT| [MENU] (2]. 1:Degree
2:Radian
3:Gradian

73



To find the value of 6 (sin"! 6, cos™! 6 and
tan-! 0)

» Example:

Find the value of O for each of the following equations for
0 <0 <90°.
3

(a) sin@ = ”
(b) cosf = 0.561

5
(c) tanf = 5

74



Solution

Command Screenshot

(stiFT) (sin) (=) (3] & 7,
@0 E sin( 3]

48. 59037789

&

sin @ =
43
4

(b) kos 8 = 0.561 [SHIFT) cos) (0] (] (5] CDE‘FE%. 561 )
0 =kos™10.561 | (6](1]D][E=E)

W

6 = sin

55. 87501735

(c) tane—i (stFT) (tan) (=) (5] @ 2’5 *
| DEpens | (%)
0 =tan 1 — 22. 61986495

75



Number Bases
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To convert a number in base two and eight to
a number in base ten and vice versa

» Example:
Express each of the following number to the base stated.
(a) 1101, (Base ten)
(b) 4675 (Base ten)
(c) 482;, (Base two)
(d) 7864, (Base eight)

77



Solution
(@) 1101, (Base ten)

Command Screenshot

Convert ‘Menu’ to ‘Base-N’. _
WEw) (3 (owd) I[Eln 1
Enter the value. [Dec ] a
DOOQDER 1161
13

Answer: 13,

78



(b) 4675 (Base ten)

Command Screenshot

Convert ‘Menu’ to ‘Base-N’.
(en) (3] (in] I[Dct]
Enter the value. _
(4] (6] (7] (=) (x7 &ggc]
311

Answer: 3114,

79



(c) 48210 (Base two)

Command Screenshot

Convert ‘Menu’ to ‘Base-N’.
[Dec]

Meng) (3]

Enter the Value. [Ell‘l] 4

(4] (8] (2] (=] (0.0 482
Q000 0000 0000 0000
Q0000001 11100010

Answer: 111100010,

80



(d) 78619 (Base eight)

Command Screenshot

Convert ‘Menu’ to ‘Base-N’.

Ve (3) [Dec]
Enter the value. [Oct ] i
(7] (8] (6] (=] [In] 786
00000001422

Answer: 14224

81



Let’ Try!
» Express each of the following number to the base
stated.
(a) 100101, (Base ten)
(b) 6675 (Base ten)
(c) 19,0 (Base two)
(d) 653, (Base eight)

Answer: (a) 374 (b) 4394
(c) 10011, (d) 12155
82



Graphs of Functions
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To complete the value table of a function

» Example:
(a) Complete the following table for the function
y = —3x?% + 4x + 20.
x | 3| 21]-1] 0 | 2 | 3 | 4
y

(b) Complete the following table for the function
y = —2x3 + 10.
x | 2 |-15] -1 | 0 | 15 | 2

84



Solution

(a) y = —3x°+ 4x + 20

Command Screenshot
Select ‘Table’ at ‘Menu’. /o B
fixi=
ey (2]
Enter the function. 7o O

OEAXEBE AKX FH f (x)=-3x"+4x+20
2] (0] (=]

Omit the function of g(x). 77 8
= glx)=

85



Command Screenshot

Enter. the range of the Table Range
function. Start:-3
OBREE0E End :4
=step 1
Obtain the outcome. M fom
1| -19
= E
4 ] 20
-3
® foma
QIOGIOIOIOIOIO) a3 i
| 12
4
Answer: X -3 -2 —| 0 I 2 4
—19 0 |3 20 21 |6 —12

86




Solution
(b) y=-2x3+10

Command Screenshot

Select ‘Table’ at ‘Menu’. flxy="

vy (o]

Vo [

Enter the function. f(x)I=-2%+10

(©) (2] (x] (stFT) (27 (4] (1] (0]

(=]
Omit the function of g(x). o (% }ﬁ=rm
B

87



Command Screenshot

:Enter. the range of the Tab lﬁéﬁl Range
(2] =] (2] (=] (0] ] 5] End :2
=) step 0.5
Obtain the outcome. J ey
= | IR
3 -1 12
4 -0.5] 10025
-2
Vo [
QIGIOIOIOIOGIOIO) of hs| T5s
- -
5| —- -6
2
A X -2 —1.5 | —I I |.5 2
nswer: 26 | 1675 ] 12 | 10 8 |325| -6

88



Let’s Try!

» Complete each of the following table based on the function
stated.

() y=—-3x%+2x+12

(b)

x | 3| 2| -t o | 1| 23| 4
y=x3—12x+5

x | 43| 2]-1]0 2 | 3 | 4

y

Answer: (a)

89

(b)




Matrices

90




Addition and subtraction of matrices

» Example:

Solve each of the following.

@ (3 -5 o)

A (3 1) c (3 2)

0 10 10 10

B (10 18) D (10 22)
b) 7 H-(-2 6)+-(12 4) =

A (8 2) c (12 -1

B (13 1) D (21 2)

91



Solution
@ s P (5 2)=

Command Screenshot

Convert ‘Menu’ to ‘Matrix’. Define Matrix
Ny (4) 1:MatA  2:MatB
S3:MatC 4 :MatD
Choose ‘MatA’.
(1]
State the number of rows and
columns.
2] MatA )
Number of Rows?
Select 1~4
E |
(2] MatA
Number of
Columns?
Select 1~4

92
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Command Screenshot

Enter the coefficients into
‘MatA’.

WELREBE’E

MatA= ; .
[ 5 ]

To define a new matrix, which
is ‘MatB, press
[opTN| (1] (2]

l1:Define Matrix
2:Edit Matrix
3:Matrix Calc

State the number of rows and
columns.

(2) (2]

Enter the coefficients into
‘MatPB’.

15) (=] o) =] 5] (=] 12)
B




94

Command Screenshot

Solve the operation.
ey (3] (5] (opN (3] (=] oPTN)

@)=

MatAn==

20

10
1z

Answer: B




Solution
b 7 H-(-2 6)+;12 4=

Command Screenshot

Convert ‘Menu’ to ‘Matrix’.

ey (4]

Choose ‘MatA’.

(1]

State the number of rows and

columns. =
Mata

umber o OWS 7

(1] Numb f Rows?
Select 1~4
MatA )
Number of

@ Columns?
Select 1~4

95
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Enter the coefficients:
‘MatA’.
(7] (=] 4] (=]

‘MatB’
loen) (1] (2] (1] (2]
© (2] (=] 6] (=]

‘MatC’
loen) (1] (3] 1] (2]
(2] (=4 (=)

Command Screenshot

O
Math=
L

7 I ]

MatE=

MatC=
L 12 ]

Solve the operation.

e (3] 0PN (3] (=) [orTN) (4)
FOE E@ Qe G 0]

B

O
MatA-MatB+1 .4 (MatC)

MatAn==
C -11

12

Answer: C




Multiplication of two matrices

» Example:
@ (5 3)(5)-
A (;)
8 ()
® ()@ -1 =
A (—-1)
B (2 -3)
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Solution
@ (G 3)(%)=

Command Screenshot

Conv&*}t‘Menu’ to ‘Matrix’. Define Matrix
|::] 1:Mati Z2:MatB
3:MatC 4 :MatD

Math=

Choose ‘MatA’ and state the
number of rows and columns. [ — o]

1 (2] (2] 0

Enter the coefficients in .
‘MatA’. [ z 1]
2]= =4 =38 E=
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Command Screenshot

Define new matrix as ‘MatB’.

Define Matrix

[opTN| [ 1] (2] 1:Mati Z2:MatB
S:MatC 4 :MatD

State the number of rows and

columns. M"'1:[E’=—%]

(2] (1)

Enter the coefficients in =

‘MatB’. ”"'t[B= -2

©] 2] (=] (5] =]

Solve the operation.

lopTN) (3] (0PTN) 3] (X (0PTN) (4] Matons=

= [l

79 Answer: A




Solution
® (e -n=

3
Command Screenshot
Conv&"]t‘Menu’ to ‘Matrix’. Define Matrix
|::| 1:Mati Z2:MatB
S3:MatC 4 :MatD

Choose ‘MatA’ and state the

Math=

number of rows and columns. [—]
1] 12)] U
(2] 1) 0
Enter the coefficients in -
‘MatA’. [
EEENS 3
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Command Screenshot

Define a new matrix as ‘MatB’. Define Matrix
[opTN| [ 1] (2] 1:Math 2:MatB
S3:MatC 4 :MatD
State the number of rows and
H
c&}u&r}rs. k- —— 03
0
Enter the coefficients in =
‘MatB’. il —
2] (=] ]=]
-1
Solve the operation.
H
lorTN) (3] [oPTN) (3] (X (0PTN| (4] ”at[“a 1]
@ & -3
2

o Answer: D




Let’s Try!

» Solve each of the following.

@ 201 -4 +=(-12 3)=
A (—-11 -1) C (-6 —6)
B (—10 -5) D (-7 =3)

) (2 ® D)=

1 -5
A (16 —26) C (-8 —26)
B (-8 —14) D (—16 —26)

Answer: (a) C (b) B
102



Inverse matrices

» Example:

(@) Given that (_72 _14) P = ((1) (1)), find the matrix P.

A (5 D) c (53

103



Solution

@ P= (_72 —14)

Command Screenshot

-1

Convert ‘Menu’ to ‘Matrix’. Define Matrix
1:Math Z2:MatB

@]@ S:MatC 4 :MatD

Choose ‘MatA’ and state the PP

number of rows and columns. [ — o]

1/12](2

1] (2] (2] 0

Enter the coefficients in -

‘MatA’. [ 7% ]

©REWEEE -1

(4] =

|04



Command Screenshot

Find the inverse matrix of P.
e (3) PN (3] (&) MatAl®
@ MatAns= :EI
[ ]
-4
Answer:A
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» Example:

(b) (i) Find the inverse matrix of (i é)

(i) Hence, calculate the values of x and y that satisfies
the following matrix equation:

G 3)6)=6)

106



Solution

Define (2 1) as ‘MatA’ and (3) as ‘MatB’.

4 3 5

Command Screenshot
Convert ‘Menu’ to ‘Matrix’. Define Matrix

1:Math Z2:MatB
@]@ S:MatC 4 :MatD
Choose ‘MatA’ and state the PP
number of rows and columns. [ — o]
1/12])12

] (2] (2] 0
Enter the coefficients in o
‘MatA'’. [ —"
2= =4 = 3] (=) 3
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Command Screenshot

Define a new matrix as ‘MatB’. Define Matrix
[opTN| [ 1] (2] 1:Math 2:MatB
S3:MatC 4 :MatD
State the number of rows and =
columns. M"'1:[E’=—%]
(2] (1]
0
Enter the coefficients in MatB’. me®
(3] (=] (5] (=] -
5

108



Solution .
()  Find (i é) .

Command Screenshot

e (3) e (3] &) MatA-1®

312

3 1
= == 13 -1
Answer: (_22 12) or E(_4 5 )

109



o (5)=G 3 ©

) (3] (&) (X) 0PN (4] MatA-XMatB

-1

X
Answer: ( ) = ( 2 ).Thus,x= 2andy=-1I.

110



Let’s Try!

(@) Given that (_34 %)—A=(:§ i),ﬁnd the matrix A.
A (74 c (5 3)
s (7)) 2 GO
(b) Given that B = (g _01), find the matrix BZ.
A (5 o ¢ (¢
5 (5 3) > (5 o)

Answer:(a) B
111

(b) B



(c) Find the values of x and y in the following equation:
1 =1\ (¥ 3
(5 22) (y) = (4)
A x=1l;y=12 C x=3y=0
B x=-2;y=-5 D x=3;y=-I
(d)  The inverse function of (2 _2) is ( 1 1).
4 -3 -2 p

(i) Find the values of p and q.

(i) Hence, by using the matrix method, find the values
of x and y that satisfies the following simultaneous
linear equations:

2x -2y =10
4x -3y =19
Answer:(c) B (d) (@) p=1l,9q=-1.5
(i) x=4,y=-I

112



Quadratic Functions

113




To determine the minimum /maximum
point

» Example:

A quadratic function of f(x) = —x* + 4x — 3 can be
expressed into a form of f(x) = a(x — h)? + k,
where a, h and k are constants.

(a) Find the values of g, h and k.

(b) State the maximum point of the graph of f(x).
(c) Sketch the graph of f(x).

I 14



Solution

15

Convert ‘Menu’ as
‘Equation/Function’.
(MENU] (ALPHA] (O] (2] (2]

Command Screenshot

Vor i
axs+ps+c
I+ s + 1

0
Enter the value of the & 7
axZ s+
coefficients. - 1u2+ -
W= W= o E] = 3

Obtains the value of x for the
maximum point.

== E

Vo [E i Th
Max of yv=axe+bx+c
K:

2

Obtains the value of y for the
maximum point.

B

Vo [E i &
Max of yv=ax@+bx+c
F:




Thus, the values of x and y for the maximum point:

x=2andy=|

@ ~fx)=-(x-2)*+1
a=—I,h=-2k= I

(b) Maximum point = (2, |)

116



Maximum point

5 (2. 1)

117

Vo [E i
ax=e+hx+c=0
Xi—=

Vo [E i
axe+bx+c=0
Xo=—

Ti

Vo [

i Ti
Max of yv=axe+bx+c

=

2

Vo [

i &
Max of y=ax2+bx+c




To find a range of a quadratic inequality

» Example:
(a) Find the range of x for 2x? + 5x < 3.
(b) Find the range of x for x(x + 3) > 10.

Solution:
(a) 2x*+5x <3
. Converts the inequality into the form of
ax*+bx +c¢c<0.
2x%+5x <3
2x*+5x—3<0

118



2. Enter the coefficients of a, b and c.

Command Screenshot

Converts ‘Menu’ as ‘Inequality’. L
[MENU] [o,,,] (2] (4] I+ O + 00
0

Enter the value of the .

: FuE+hm+cel
coefficients. ez Y —

18183181 &1E18

-3

Find the range of x. a<xeh”
= 1
- L
3_3_2

Thus, the range of x:

3<yx<:
119 2



Solution:
(b) x(x +3) > 10
. Converts the inequality into the form of
ax®+ bx +c¢ > 0.

x(x+3)>10
x?+3x—10>0

2. Enter the coefficients of a, b and c.

120



Command Screenshot

Converts ‘Menu’ as ‘Inequality’. NPT
MENU) o») (2] (1) Y = + O 0-0
0
Enter the value of the s
coefficients. e i > [
WEGBEE ] E=E
-10
Find the range of x. —
=) x<a, b<x
X< -5, 24X

Thus, the range of x:
x <-—5andx > 2

121



Let’s Try!
(a) A quadratic function of f(x) = 2x% + 20x + 47

can be expressed into a form of

f(x) = a(x — h)? + k,where a, h and k are
constants.

(i)  Find the values of a, h and k.
(i)  State the minimum value of the graph f(x).
(iii)  Find the equation of symmetry axis for

f(x).

Answer:(a) (i)a=2,h=5k=-3

122

(i) -3
(i) x =5



(b) Find the range of x for
3x%2 —5x — 16 > x(2x + 1).

(c) Given f(x) = —3x° + 2x + 13, find the range of
x for f(x) < 5.

Answer:(b) x<-2, x> 8 () x<—75,x>2
123



Equation System

124




Simultaneous Linear Equations in Three
Variables

» Example:
Solve the following simultaneous linear equations.
(@) 2x+5y+2z=-38
3x — 2y +4z =17
—bx+y—7z=-12
(b) 3x —9z =33
7x —4y —z = —15
4x + 6y + 5z = —6

125



Solution

(a) Command Screenshot

Converts ‘Menu’ to e " .
‘Equation/Function’. { Ox + Oy + 0z
vew) (=) (0 (3] e Dy DED
Enter the coefficient of the
equations. ] 'Eﬂ e -
2] = (5] = 12) E 3] 8] = A 4z= 17
BIEOQAEAEM0OEE Ly 7z
Le]=EW =L E -12
(2)
Obtain the values of x and y. = v = " i
81818

3 -8

z= Vo [ I
-2
126




(b)
Command Screenshot

Converts ‘Menu’ to -*'i{ o + 0z
‘Equation/Function’. { Ox + Oy + 0z
e @ @ &) e e “ED
Enter the coefficient of the
equations. v b aze m
13/ (=] (=1 8] =] 18] 8] (=] . giz ég
@AEWEE W EE -6
1s) (=] 4]) (=] le] (=] 8] (=] 6]
B
Obtain the values of x and y. = v y= 0 v
=) (= (=]
-1 3
z= Vo' E .
-4
127




Simultaneous Equations
(Involving a linear equation and a non-linear
equation)

128




Solving Simultaneous Equations in Two
Unknowns

» Example:

Solve the following simultaneous equations:
3x+y=1
5x%+y%*+4xy—5=0

» Solution:

I. Choose an equation with | as the highest power of
variables.

2. Choose any variable as subject.
y=1-3x
3. Substitute y into 5x% + y% + 4xy — 5 = 0.

129



Command Screenshot

BXEHA0EHE]
@O0 H @ A0)
(=) (3] (x] O] (=] (5] [Apa)
fcae) (o)

v [

) 42 (1-3%)—-5=0

Obtain the value of x when its
positive infinity (Key-in
“1000”.)

(steT) (caLc) (1) (0] (0] (0] (=]

B

Vo |
5xi+(1-3x ) +4x(1—0

r= 2
L—-R= 0

Obtain the value of x when its
negative infinity (Key-in
“—~10007.)

=@ ]o]o] o] (=l1=)

Vo |
5xi+(1-3x ) +4x(1—0

= -1
L—-R= 0

Thus,x =2 and x = —1.
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To obtain the value of y, substitute the values of x into one
of the equations.

When x = 2,
32)+y=1
6+y=1
y =-5
When x = -1,
3(k1)+y=1
—-3+y=1
y =4
Answer:
x=2,y=-5

x=-l,y=4

131



Let’s Try

(a)  Solve the following simultaneous equations:
y—2x+1=0
4x% + 3y% —2xy =7

(b)  Solve the following simultaneous equations:
x—3y=1
x?+3xy+9y%2 =7

Answer:(a) x=1.129,y = 1.258 and x = -0.295,y = -1.590

(b)x=2,y=§andx=—|,y=—§
132



I Indices, Surds and Logarithms

133



Finding logarithm values using a calculator

» Example:

Solve for each of the following by using a calculator.
(2) logio45
(b) logg 27

5

L7 35
(c) logs; —logs o~ +logs —

134



Solution
(a) log1o 45

Command Screenshot

stFT) () (4] (5] D] (=] Log (%)

&

1.653212514

(b) logg 27
iE®REDE log, (27> ‘

3
2

135



7 35 5
(c) log, 5~ log, o1 + log, ps

Command Screenshot

)BIEEED®E® 7 E i
® (=] (o) (3] > (B] (3] (5) log, %]—lnga[%]w

QIBIBICICIEATNIE)
OEE®RAE@E -1

136



Let’s Try!

Solve for each of the following by using a calculator.
(@) 2log;080 —log,y 30

(b) log,-
(c) log,3 xlog;4 xlog,8

Answer: (a) 2.3291 (b) —2.8074 (c) 3
137



To solve an equation involving indices and
logarithms

» Example:

Solve the following equations.
(@) 27(3%*t1) =1

(b) log3 2 +logz(x —4) =1

138



Solution
(a) 27(32x*%) = 1

Command Screenshot

Key-in the equation. A
EOEE@@m®E | 273=!
(4] & O] (aena) [cacc) (1)

To obtain the value of x.

o7 (35 ) =1
=0 ]
Vo [E
=) 27(3%4)=1
r= -3.5
L-R= 0
7

Answer: x = -35/ — E

139



Solution
(b) log3 2 +logz(x —4) =1

Command Screenshot

Key-in the equation. (2% oz (x—1)=1

3] (2] & (H) (o0 ? ’

B ) =@ W

1]

To obtain the value of x. -

log,(2)+]log;(x—4):
x =U_ |

VO [

=] log,(2)+]log, (x—4 )
= 5.5
L—-R= 0

Answer: x =55/ %

140



Let’s Try

Solve the following equations.

(a) 23* = 8 + 23*°1

(b) logz(2x — 5) = logy7(x + 1)°

Answer: (a) x = 1.3333 /3 (b) x=6
141



To simplify an expression involving surds.

» Example:

Simplify for each of the following.
V18
@) -

1
(b) 7v/2+5/3

142



Solution

V18
3 Command Screenshot

Key-in the expression. o) i

EEOE®®E 18

(2)

To obtain the value of x. e Y

E 18
3

Answer: \/2
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Solution
1

b
(b) 7\/2+5/3

Key-in the expression. =e ry
BOeDwRA®H
B@EE 712453

To obtain the value of x.

Vi [ &

= 24573

-5{3+742
23

—5vV3+7V2
23

Answer:

|44



Let’s Try

Solve the following expressions.

(a) V18 — /8
) 575

Answer: (a) V2 (b) g
145



Differentiation

146




To find the gradient of the tangent to a
curve

» Example:
(a) The point P(1,-5) lies on the curve y = 3x“ — 8x.
Find the gradient of the tangent to the curve at point
P.

(b) Given the equation of a curve is:

1
y=x2(3—x)+§

The curve passes through the point A(—1, 3). Find the
gradient of the curve at A.

147



Solution
(@) y=3x%—8x,P(l,-5)

Command Screenshot

ii:;}m
dx |:«:=n

v+ [

Enter the function of the d
d—(axz—axn i
- 4 =1

curve and the value of x.

BxXEEEIR O

Obtain the gradient of the Vo o i
curve. di( 3:::2—8::)' _
g x=1
B
-2

Answer: -2
148



b) y=x23—x)+5A-l3)

Command Screenshot

d o O
ax 1o

Enter the function of the fm ) I

curve and the value of x. ‘E[x {3‘x}+§] | -1

PO EEIOE
BOU®2e0e e

Obtain the gradient of the d(5e 1yt
curve. | X° 3=+ ||

dx 2 Jx=-1
= 9

.. ~Answer:-9



Let’s Try

» Solve each of the following.

(2)

(b)

It is given the equation of the curve is
y = 2x(1 — x)* and the curve passes through
P(2,4). Find the gradient of the curve at point P.

The curve y = x3 — 6x° 4+ 9x + 1 passes through
the point A(2, 3). Find the gradient of the curve at A.

Answer:(a) 18 (b) -3
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Integration

151




To determine a value of finite integration

» Example:

Solve each of the following.
(a) flz 2x dx
(b) [ (3x —2)? dx

5 10
(C) f4 (x_3)2 dx

(d) [, 6(x+2)"% dx

152



Solution

@ | 12 2x dx

Command Screenshot

FHEAM®RZ®O]E=) , e ry
lexdx
3
Answer: 3

b) [ (Bx—2)? dx

Command Screenshot

=AEX)=20] X ), 8 .
®DE®DE [? (3x-2>%ax

153 Answer: 7




5 .10
(©) Jy Gz dx

Command Screenshot

FEFEOO0®AXRE 5 T :

D@O®B®@ | i

= 5
Answer: 3

(d) [, 6(x+2)"% dx

Command Screenshot

(= (6] ([ x) #H 2 0] Y e i
DE®H®M0]E jDG{x+2}'3dx
5
12

5
Answer:
|54 12



Let’s Try!

» Solve each of the following.
(a) f03 4x3 dx
(b) f13(4x — 3x%) dx

() [, 16(2 +4x)? dx

3 24

Answer: (a) 81 (b) -10
155 (c) 1 280 )2



Linear Law

156




To determine the y-intercept and the
gradient of a graph

» Example:

Two variables, x and y are related by the equation % = k + hx,where k and h

are constants. A set of data x and y was obtained and shown in table below.

(2)
(b)

()

157

x (080 (1.00(1.25|2.00|2.50]5.00
y [ 0.360.45|0.59|1.04|1.43|5.00
1

1
Based on the table above, construct a table for the values of - and "

1 ) 1 ) . 1 .
Plot 5 against —, using a scale of 2 cm to 0.2 unit on the ~-axis and 2
. 1 . :
cm to 0.5 unit on the ;-aX|s. Hence, draw the line of best fit.

Use the graph in (b) to find the value of
(i) h,
(i) k.



Solution
(a)

Command Screenshot

Select ‘Spreadsheet’ at ‘Menu’.

vy (8] D

Assume values of x as Column A, values
1
of y as Column B, values of; as Column

1
C and values of; as Column D.

Fill up the values of x and y.
LJBEMEWE] = 2]
ER2A0E0EEEO®®
@OQOOOUEEBE0AEMEBG
ElEEeE W] =0
LJ MBI EEE

1
Go to cell Cl to calculate the values of; :
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Command Screenshot

1
As we see, cell Al filled by |.To calculate >

press (1.

Fill %nrmula

Form = |
Range :C1:C1

1 e (13 ) o
Insert formula v by using “Grab” function.

LEHemE@OEE

Fill %nrmula
Form =1+Al

Then, state the required range by according

to number of data, 6. Hence, fill in as
CI1:Cé.

®®®®® ® (6] =

Then, press (=]. Column of% shown.

Fill %nrmula
Form =1+Al
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1
Go to cell DI to calculate the values of —.

Command Screenshot

1 e (13 ” =
Insert formula -~ by using “Grab” function.

N (D ] (FH 0o 2) ®© @ E =

Fill %nrmula
Form =1-E1l
Range :D1:0D

Then, state the required range by according

to number of data, 6. Hence, fill in as
DI:Dé.

®®®®® ® (6] =

Then, press (=]. Column of% shown.

Fill %nrmula
Form =1-E1l
fange L

160




Solution

()

161

Command Screenshot

Change ‘Menu’ as ‘Statistics’. ]
L3 o
Choose ‘y =a + bx.. 1| —
veny (6] (2) 3
1 1 )
Assume x as —and y as —. Enter y y
x y 1| s | 2. 77T
1 1nd ] g e
the value of; and > by base on 3 0.5|1.5943 .
the table constuct in (a). :
=
4 KEI.S I:I.E'FEIE
a 0.4 0.6993
=] 0.2 0.2
7| —
To obtain the y-intercept and =
the gradient of the graph, y=a+hg=-n_25355?|]5
b=2. 471777544
press 0PN (4]. r=0. 999770019

Answer
k =-0.28
h =247



Let’s Try

Two variables, x and y are related by the equation y = g + gx, where p and g

are constants. A set of data x and y was obtained and shown in table below.

X I 2 3 4 5 6
y | 5.60 | 6.55 | 853 | 10.38|13.12|15.52
(@) Based on the table above, construct a table for the values of x? and
Xy.
(b) Plot xy against x2, using a scale of 2 cm to 5 units on the x*-axis and

2 cm to 10 units on the xy-axis. Hence, draw the line of best fit.

(c) Use the graph in (b) to find the value of

(i) P,
(i) g.
Answer: (c) (i) p=2.85 (ii)g=2.5
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Vector
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To solve adding/subtracting vectors and
hence, find the unit vector

» Example:
Given that AB = —3i + 2j and AC = —7i + 5. Find
(@) BC.

(b) unit vector in direction of BC.

| 64



Solution

(@) BC=BA+AC =—-AB + AC

Command Screenshot

Converts ‘Menu’ as ‘Vector'. oo D
e (B) (1) (2 [—]

0
Define AB as ‘VctA'. vetne D
OREEE —

2
Define AC as ‘VctB'. .
DR EDEE f—
@ 5
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Command Screenshot

Change mode ‘Vector

. 1:Define Vector I
Calculator’. 2:Edit Vector
L (3] 3:¥ector Calc
Calculate BC. vetimee O
(©) [orny) (3] (4] orN (4] (=] =]

Answer: BC = —4i + 3j
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(b) Unit vector of BC

Command Screenshot

o @ (4] (oem) (3] O Unitﬁ?ctﬂns}l
Find the unit vector. ot B
(=) (™= ]
-0.8

Answer: Unit vector of BC = —0. 8i + 0. 6!'
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Let’s Try!
Given that P—Q) = 4i — 8j and Q—R> = —21 — 3J.

Calculate each of the following. Hence, find the unit
vector for each vector.

(@) AB=-PQ—3QR
(b) CD = QP —2RQ

Answer: (a) ,ﬁ = 4i — 8!' , Unit vector = (0' 848)

9’05?6701)

168 (b)C—D>= —8i + 2j Unit vector = ( 0. 2425



I Permutation and Combination
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To solve a problem involving permutation
and combination

» Example:

(a) A group of 5 students are to be chosen from 9
boys and 7 girls to form a school debate team.
Find the number of different ways to form the
team which consists of

(i)  girls only,
(i)  at least 4 boys.
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Solution

(i)  Number of ways = 'C;

Command Screenshot

@ & (£ (6 E m—r %

21

Answer: 21
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Solution
(i)  Number of ways = (°C, x ’'C)) + (°Cy)

Command Screenshot

(A (9] () (=] (4] (X (7] (sieT) A "
=) (1) OJ () A (9] (surT) (=) (9CAXT7C1)+(9CD)
5] OJ (=]

1008

Answer: | 008
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(b) A five letter code is to be formed using letters of
word ‘ENGLISH’. Find

(i)  the number of different five letter codes
that can be formed without repetition,

(i)  the number of different five letter codes
which begin with a vowel and end with a
consonant.
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Solution

(i) Number of ways = 7P

Command Screenshot

(7] (stFT) (X] (5] (=] ——— ry

2520

Answer:2 520
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Solution

(i)  Number of ways = %P, x °P, x °P,

Command Screenshot
&

(2] (surF1) (X) (1] (X) (5] (sHiFT)
(%) (1] (X] (5] (swFT) (X (3] (=]

ZH
ZP1XSP1X5P3

600

Answer: 600
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Let’s Try!

» Solve each of the following.
(2) There are 10 different coloured marbles in a box, Find

(i) the number of ways for 3 marbles can be chosen
from the box.

(i) the number of ways that at least 8 marbles can be
chosen from the box.

(b) Samad has five different card with labelled B, O, L, E and H
respectively. Calculate the number of different ways to
arrange all the cards in a row if

(i) there is no restriction,
(ii) the first card and the last card are consonants.
Answer: (a) (i) 120 (ii) 56

176 (b) (i) 120 (ii) 36



Probability Distribution
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To solve a problem involves Binomial
distribution

» Example:

It is found that 70% of the students from a certain class
obtained grade A in Mathematics in final year examination. If
|0 students from the class are selected at random, find the
probability that

(a) exactly 8 students obtained grade A,
(b) not more than 8 students obtained grade A,
(c) at least 4 students obtained grade A.
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Solution
P(X=8);x=8N=10,p=0.7

(2)

179

Command Screenshot

Change ‘Menu’ as
‘Distribution’. Choose
‘Binomial PD’

Weny (7] (4] (2]

Binomial PD

N : 0
b : 0

Enter the value.

Binomial PD

B

8J = o] (=) o] L] (7] X :8

=) N :10
) s,

Obtain the probability. = 0

0.2334744405

Answer: 0.2335




(b) Method I: Using Binomial Probability Density (PD), ‘List’
PX<8)=P(X=0)+P(X=1)+...+P(X=8)
N=10,p=0.7

Command Screenshot

Change ‘Menu’ as ) > Binomial
‘Distribution’. Choose 1| — PD
‘Binomial PD’ i

meny (7] (4] (1)

Enter the value. . * Binomial
WEWEE2EE)E q 3 PD
8183181318118 i f—

=

Obtain the probability. ) - Binomial
El]EE]]([7Z]E - PD

B A e

Then, add all the probabilities. 0

80 Answer: 0.8507




(b) Method 2: Using Binomial Cumulative Distribution (CD),
‘Variable’

PX<8);x=8N=10,p=0.7

Command Screenshot

Change ‘Menu’ as Bi 0] 1 €D
‘Distribution’. Choose
‘Binomial CD’ N 10
MW (7) @ (1) (2) L :0
Enter the value. o

Bi ial CD
AEONLDEQOE iy
(=] N :10

) s,

Obtain the probability. 5
E P=

0. 8506916541

181 Answer: 0.8507




) P(XX>4)=1-PX<3;N=10,p=07

Command Screenshot

Change ‘Menu’ as ) r Bi al
‘Distribution’. Choose 1| — P[l}nnmla
‘Binomial PD’. 3
menyl (7] (4] (1)
Enter the value of P(X < 3). . : :
& B 1
OEOEZEREE 2 3l pp
S —
Enter the value of N and p. - B a1
x inomia
El]EE]](7] = | — - PD
& 1 dhe
Then, obtain P(X < 3) by add 0
all the probabilities.

P(X < 3) =0.0000 + 0.0001 + 0.0014 + 0.0090
=0.0105
PX>4)=1-P(X<3)=1-0.0105=0.9895
182 Answer: 0.9895




Let’s Try!

» Solve each of the following.

It is found that 20% of the students from Kampung Aman walk
to school. If 8 students from Kampung Aman are chosen
randomly, find the probability that

(a) exactly 3 of them walk to school,
(b) more than 3 of them walk to school,

(c) not more 5 of them walk to school.

Answer: (a) 0.1468 (b) 0.0563 (c) 0.9988
183



To determine the probability of Normal
Distribution

» Example:
Find the value for each of the following.
() P(Z>1.32)
(b) P(Z < 1.28)
(c) P(Z<—-1.862)
(d) P(1.4<Z<2.8)
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Solution

@ PZ>132);6=1,u=0

Change ‘Menu’ as

H
‘Distribution’. Choose %D_
‘Normal CD’. Upper:0
vy (7) (2 ¢ +1

Enter the value

DOEAEDO® | om0
LoJ (= 1] (=] o] (=] o -1
Obtains the probability. = 0

= -

0. 093417509

85 Answer: 0.0934




b) PZ<128);5=1,u=0

Change ‘Menu’ as

H
‘Distribution’. Choose %D_
‘Normal CD’. Upper:0
vy (7) (2 ¢ +1

Enter the value.

ODDOO@LEOE | |goral P
EEOE0E 1
Obtains the probability. 5

B p=

0. 899727432

Answer: 0.8997
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) PZ<-1862);5=1,u=0

Change ‘Menu’ as

H
‘Distribution’. Choose %D_
‘Normal CD’. Upper:0
vy (7) (2 ¢ +1

Enter the value.

OOEOOEOM | | omal. X go5
LJeJ2js] =0l E= o] ¢ =1

B
Obtains the probability. = 0

S =

0. 02711467916

Answer: 0.027 1
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d Pl4<Z<28);0=1,u=0

Command Screenshot
Change ‘Menu’ as 0
‘Distribution’. Choose %[}_
‘Normal CD’. Upper:0
MENy (7] (2] o -1

Enter the value. =

Upper:2. 8
L (=] 0] (=] o -1
Obtains the probability. = 0
S =

0. 0782015288

Answer: 0.0782
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Finding the value of score-z, when
the value of the probability is given

» Example:
Find the value for each of the following.
(@) P(Z<z)=0.7694
(b) P(Z>2z)=0.1772
(c) P(Z<z)=0.0202
(d) P(Z>z)=0.8032

*Note: To solve this problem, use the Inverse Normal, which is
the calculator is set-on left-tailed setting only.
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Solution

@) P(Z<2)=076%;c=1pu=0

Change ‘Menu’ as : T )
‘Distribution’. Choose ‘Inverse Enmve 10 .—n Lna
Normal’. ] =1
Ve (7) (B H -0
Enter the value. Inve rge Normal
J@ ] d] (=1 Area :0. 7694
=] (0] (=] 4 -1
Obtains the value of score-z. o
@ XInv=

0. ¥368720835

9  Answer:0.737



(b) P(£L>2z)=0.1772;6 = l,u=20

Change ‘Menu’ as _
‘Distribution’. Choose ‘Inverse Inverse Normal

S | Area 0
Normal’. ] :;

men) (7] (2) H :0

Enter the value. Inverge Normal
LoJ-J(8J(2])(2](8](=] U] Area :0.8228
B0 o - 1

Obtains the value of score-z. o

= xInv=

0. 9260879113

Answer: 0.926
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) P(Z<2)=0.02020=1,u=0

Change ‘Menu’ as _
‘Distribution’. Choose ‘Inverse Inverse Normal

S | Area U |
Normal’. ] :;
meng) (7) (2] R :0
Enter the value. [nve rge Normal
LoJLJoJ(2](o]2](={1] Area :0.0202
B0E o - 1
Obtains the value of score-z. <Inv="
(=)

-2. 049635684

Answer:-2.05
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d P(Z>2)=0.80320=1,u=0

Change ‘Menu’ as _
‘Distribution’. Choose ‘Inverse Inverse Normal

] | Area U |
Normal’. & :;
meng) (7) (2] H :0
Enter the value. Inverge Normal
OO™EEEEM Area :0.1968
B0E o 1
Obtains the value of score-z. <Inv="
(=)

-0. 8531065379

Answer:—-0.853
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Let’s Try!

I Find the value for each of the following.
(2) P(Z > 1.64)
(b) P(Z < 1.51)
(c) P(Z < —-1.12)
(d) P(-0.1 <Z < 0.7)
Answer:(a) 0.0505 (b) 0.9345 (c)0.1313

2 Find the value for each of the following.

(a) P(Z < z) = 0.8002
(b) P(Z>z)=0.1529
(c) P(Z<z)=0.0186
(d) P(Z > z) = 0.7948

Rhswer: (a) 0.842 (b) 1.024 (c) —2.084

(d) 0.2979

(d) —0.823



Solving problem involves Normal
Distribution

» Example:

The mass of the scout members in a school follow a normal

distribution with a mean of 48 kg and standard deviation of
5.8 kg. Find

(a) the probability that a member chosen at random from
the group has a mass less than 45 kg,

(b) the value of m, if 25% of the scout members have mass
more than m kg.

195



Solution

@ PX<45)=P(Z<");u=4806=58

o

Command Screenshot

Change ‘Menu’ as

]
‘Distribution’. Choose %D—
‘Normal CD’ Upper:0
e (@) (2 o 1
Enter the value. o
N 1 CD
=lnnunlulselala Uppor: 45
=) e]) ) (8] (=) 4] (8] o :5.8
M : 48
Obtain the probability. = 0
B =
0. 3024938342

196 Answer: 0.3025




(b) Method I:
P(Z>™%) = 0.25;1= 48,0 =58

o

Command Screenshot

Change‘Menu’ as Inverge Normal
Distribution’. Choose Area 0
‘Inverse Normal’. o =1

W) (7) (3) il 0

Enter the value. o
Inverse Normal

ol J(Z) &) =1l =l o] Area :0.75

=) el - |

(=) @
xInv=

0. 674489579

m—%8 _ 0.6745
5.8

m=51.9121/51.9]
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(b) Method 2:
mTHy _ = =
P(z > T) = 0.25;u=48,5=5.8

Command Screenshot

Change ‘Menu’ as : T N )
‘Distribution’. Choose ‘Inverse Enmve 1=5 .—n Liia
Normal’. o =1
v (7) (B e -0
Enter the value. : o N )
DOEDEEEEE hven G0 75 0
=] 4] (8] (=] g :5. 8
Obtain the value of m. o
= XxInv=

51. 91203956

Answer:m=51.91
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» Example:

The mass of pineapples harvested from a farm follows a
normal distribution with a mean of 2 kg and a standard
deviation of 0.5 kg. Given that 15.87% of the pineapples have a
mass more than m kg.

(a) Find the probability that a pineapple is chosen at random
with a mass between .0 kg and 2.5 kg.

(b) Calculate the value of m.
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Solution
@ PU.O<X<25;u=20=05

Command Screenshot

Change ‘Menu’ as

H
‘Distribution’. Choose %D_
‘Normal CD’ Upper:0
M) (7] (2 o 1

Enter the value.

OEOEEOE | oimal tb
BEEE 10,5
Obtain the probability. = 0

> .

0.8185946141

Answer: 0.8186
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(b) Method I:
P(z > m‘”) = 0.1587; 1= 2,6 = 0.5

o

Command Screenshot

Change‘Menu’ as Inverge Normal
Distribution’. Choose Area 0
‘Inverse Normal’. o =1

W) (7) (3) il 0

®
Enter the value. Inverse Normal

oJtJjaJE=ul Area :0.8413
=] 0] (=] (=] o : 1

H : 0
= xlnv=m

0.9998143086

m-—2

201 . m=24999/25



(b) Method 2:
L = . = =
P(z > T) = 0.1587; 1= 2,6 = 0.5

Command Screenshot

Change ‘Menu’ as =

‘Distribution’. Choose Inverse .Nﬂ rmal
‘Inverse Normal’. o m—: 1
Weny (7] (3] i 0

Enter the value.

[
Inverse Normal

LoJ(J8j]aj(1J(38] (=] o] Area '0.841%
LJ5) =] 12]) (=] :0.5
Obtain the value of m. o

B XInv=

2. 499907154

Answer:m=2.5
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Let’s Try!

» Solve each of the following.

The diameters of limes from a farm have a normal distribution
with a2 mean of 3.2 cm and a standard deviation of 1.5 cm.
Calculate

(a) the probability that a lime is chosen at random from this
farm has a diameter of more than 3.9 cm.

(b) the value d if 33% of the limes have diameters less than

d cm.

Answer: (a) 0.3204 (b) d =2.54
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If any enquiries, kindly contact me..

» Amar Safwan bin Roslin
» 017-230 5510

» amarsafwan@marco-groups.com
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Thank you...
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