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=2 What will you learn?

0 Index MNotation
0 Law of Indices

F’q

: npmmm of mathematics that
¢ numbers in index notation can be
erforn udbywmg[awsnfmdwﬁ
. Cnn*n"fqnafmdmsmdmm fields of science,
cngmg@ng. accounting, finance, astronomy,
cmnputd*qndnsnm.

&

envir Lake, located in the district of Hulu

Terengganu, in Terengganu, is the biggest
man-made lake in Southeast Asia. Kenyir Lake is a
world famous tourist destination known for its unigue
natural beauty. Kenvir Lake is an imporiant water
catchment area. Kenvir Lake, which was built in
the vear 19835, supplies water to Sultan Mahmud
Power Station. The estimated catchment area at the
main dam is 2 600 km® with a reservoir volume of
13 600 million cubic metres. During rainy season,
the volume of water in the catchment area will increase
sharply. What action should be taken to address this
situation?




@ Exploring Era

Index notation is an important element in the
development of mathematics and computer
programming. The use of positive indices
was introduced by Rene Descartes (1637). a
well-known French mathematician, Sir Isaac
Newton, a well-known British mathematician,
developed the field of index notation and introduced
negative indices and fractional indices.

hup:hukutekskssm.my/Mathematics F3/
ExploningEraChapter].pdf
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= base * asas

= factor = faktor

= index * indeks

* fractional index * indeks pecahan
= power * kuasa

= root = punca kuasa

* index notation * fatatanda indeks
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m Index Notation

@ What is repeated multiplication in index form? LEARNING

. : : B = STANDARD
The development of technology not only makes most of our daily
tasks casier, it also saves expenses in various fields. For instance Renoear I

e S i o Sl SIANCe, o itiplication in index form
the use of memory cards in digital cameras enable users to store  gnd describe its meaning.
photographs in a large number and to delete or edit unsuitable
photographs before printing.

DISCUSSION CORNERESR

Discuss the value of the
capacity of a pen drive.

The nuclear fission of
uranium U-320 follows the
pattern 39, 37, 3%,

In the early stage, memory cards were made with a capacity of 4MB. The capacity increases
over time to meet the demands of users. Do you know that the capacity of memory cards is
calculated using a special form that is 2"7

In Form |, vou have leamt that 4° = 4 = 4 = 4, The number 47 is written in index notation, 4
is the base and 3 is the index or exponent. The number is read as *4 to the power of 37,

Hence, a number in index notation or in index form can be written as;

H!H Index

*_ Base

You have also leant that 4° =4 = 4 and 4° = 4 = 4 = 4, For example;

4x4=42 ¥ The value of index is 2|
. . . =
Repeated two times # The value of index is the same as the number of times
4 is multiplied repeatedly.
4 x4 x4=43 ¥ The value of index is 3 |

Repeated three times » The value of index is the same as the number of times |

4 is multiplied repeatedly.

Write the following repeated multiplications in index form a". REMINDER +
(a) SxFxS5xjix5x]5 (b) 0.3=x03=03=03 2542x5 S5ax3
et Bl el o
2} x (=2} x (=2 gkl a'Faxn
(<) (=2} x(=2)*(=2) (d}4 Vot
(e) mo<mx<m=mxmx=msxm () nen=nsnsnenxn=n

e
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Chapter 1 Indices

Solution:
(@) pr5x3=x5x5=5= 50 (b) 0.3 =03 = 0.3 =03 =(0.3)*
repeated ST times n:pczllcdﬁur limes -
o
1 1 | 1 | 148 =
+ _2-:_1;:_2=_23 d_:-c_c_:-c_:-c_=(_]
© (2)x(-2) x (-2)=(-2) OB st siate v v 3
repeated three times z

repeated five times

7 D nen=nzn=snxn=nxn=n
1 A

]

i N -
repeated seven times repeated eight times

From the solution in Example 1, it is found that the value of index in an index form is the same as
the number of times the base is multiplied repeatedly. In general,

N = y .
i lﬂ:'ﬂ'?"ff ars L’,lﬂ';‘u

-
n factors

1.1a

Complete the following table with base or index for the given numbers or algebraie terms.

2. Siate the following repeated multiplications in index form a”

(a) 6x6=6=6>*6%6 (b)05=05=05=05=05=0.5=0.35
1 1 1 1
() g e X e (d) (=m) = (—m) = (=m) * (=m) = (—=m)

2 L2 | N |
il ity G b e e e S e
Convert the numbers or algebraic terms in index form into repeated multiplications.

(a) (-3)° (b) (2.5)* (c) (%]ﬁ @ (-2 %]

(e) &° 0 py (g) (%]H (h) (3n)°

KPM



CHAPTER '

How do you convert a number into a number in index

= LEARNING
! STANDARD

form?
A number can be written in index form if a suitable base is selected. You Rewrite a number in index
can use repeated division method or repeated multiplication method to
convert a number into a number in index form.
K rasteack
Write 64 in index form using base of 2, base of 4 and base of 8, 4xqnq=a’
Solution:
(a) Base of 2 {b) Base of 4 (c) Basecof 8
= 64 is divided repeatedly = 64 is divided = 064 is divided
by 2. repeatedly by 4. repeatedly by 8.
2) 64 4) 64
2432 n=3{4}16 n=2 :LL";
n=643y 8 e i
2) 4 T Hence, 64 = 8
) Hence, 64 = 4°
‘1. The division is
continued until |
1 is obtained.
Hence, 64 = 2°

(a) Baseof2
zxzxgxzxgxz
= el -

i
' 16 !
!_'_I
: 32

b

64

Hence, 64 =2¢

{b) Base of 4
d =4 x 4.

P16 :
64

Hence, 64 =4°

(c) Baseof 8
Bx8=p4

Hence, 64 = §°

DISCUSSION CORNER S

Which method is easier
to convert a number into
a number in index form?
Is it the repeated division
or repeated multiplication
method? Discuss.

e

KPM



Chapter 1 Indices

s B : : il
Write ——=— in index form using base of —-.

CHAPTER '

3125 5
Solution:
 Repeated Division Method

2)32 5) 3125

2) 16 5) 625
n=542) 8 n=5435 125
2) 4 5) 25

2 f 5) 5

I

hl

1.1b
1. Write each of the following numbers in index form using the stated base in brackets.
(a) 81 [base of 3] (b) 15625 [baseof 5]  (c) % [hascul'%-
(d) 0.00032 [baseof0.2] (e) —16384 [bascof(-4)] (D) # [ha:auul'(— TI]]

98 How do you determine the value of the number in index form , a"?

The value of &" can be determined by repeated multiplication method or using a scientific
caleulator,

Calculate the values of the given numbers in index form. — AT
(a) 2% (by (0.6) {mi)f = 16
What are the possible
2):2'.!::13&%3:% n.ﬁxn.ﬁx{}.f? values of m?
4 % 2 : 036 = 0.6
I—v_i W I_'_I
x 3 i 0216
16 = 32 0.6°=0.216
I_'_l
32
Hence, 2¥=32 Hence, 0.6°=0.216

KPM



Example/5 4 SMART FINGER [} REMINDER /
54 = £75 m Negative or fractional base
B @ =625 ’ must be placed within
& (b) (-7¥=-343 e ey [ oy TN g TE1 S brackets when using a
5 e Wi calculator to calculate
= values of given numbers.
D ©G)w g (2003 )t 4 =]

@ (13)=5+ N1 Bhicls shic 5 1)~ 2 = [ DISCUSSION CORNER
Calculate questions (c),
() (- 0.5 =0.015625 {EIENEEEO DD (d) and (e} in Example 5
without using brackets.
. Are the answers the
I’ 11c same? Discuss.

1. Calculate the value of each of the following numbers in index form.
(d) (-3.2)°

(h) (— 2-_!}—)"

(b) :_—43-‘ (c) (2.5)°
o(g @03

(a) 9

o)

What is the relationship between multiplication of

numbers in index form with the same base and repeated 1! EEEE.I'EI:.‘RGE}
multiplication? Relate the muliplication
(Brainstorming 1 4% ==, o Wi e
Aim: To idcnti_l'}'}hs: relutinns!'lip between multiplication of :uﬁm W e
numbers in index form with the same base and repeated make generalisation.

multiplication.
Steps:
1. Study example (a) and complete examples (b) and (c).
2. Discuss with your friend and state three other examples.
3. Exhibit three examples in the mathematics corner for other groups to give feedback.

T fﬁrtum}nhﬂll]

e limaes

3 r'éimrs

4 factors

(a) 23 = 24 T

factors 3 factors 5 factors (overall)

b) 3% = 33 0

% (3%3)x(3%3%3)=3x3x3x3x3=3
3 x 3 =3
3x3=3-

e



Chapter 1 Indices

(c) 54 x 52 | 4 factors 2 factors 6 factwsE:wmll]

ey
(5%x5x5x3)x(5x5)=5x5x5x5x5x5=56
154 x52=

[5txn=5—

IDiscuss.ian:

What is vour conclusion regarding the relationship between multiplication of numbers in index

form and repeated multiplication?

From Brainstorming 1, it is found that:
L 2Bx2i=23t4 @
32 . 33 = 32 +3 :

54352=54*1 i

In general, lm|

Example/ 6

Simplify each of the following.

Given,
a a gt =" b
Is a = 7 Discuss.

DISCUSSION CORNERES®

REMINDER »

a=a

(a) b (b)Y (0.2)% = (0.2) = (0.2)° (e) 2k = 4
Solution:
(a) P=7 (b) (0.2) = (0.2)1 = (0.2)°
= 7243 = (D.2)2+4+5
= ':,r.‘l ={u_2}ll
(c) 2k* = 4k {d) 3m? = é—m’ ® 12m
= (2 = )i = k%) = | s }
O -QSYKKIZ}{:M * o % om')
~gp+s  [SIUSHICEES =Gt S+
— 84S = fml0

[MiND TesTAREZ]

1. Simplify each of the following.

If i = mr = B, such
thata =0 and h =0,
what are the possible
values of ¢ and H7

(d) 3m* = %mf‘ % | 2m

{a) 32 =x3x%34 (b) (- 0.4)* = (- 0.4)* = (- 0.4)
© (7)*(7) <) @ (1)< (1) < 1)
(e) 4n12!£—mhi[—3}m" () rf‘!%nzxi—ﬂxn

® 2 xx 2y () ~ 5% (-6 % )

KPM
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8 How do you simplify a number or an algebraic term in index 'n!&‘ |

form with different bases?

Example/7 4

Simplify each of the following.
{a) o =t =t =

(c) prond = pt i xmt <P

Solution:

{a) e ot ot P

3 +

L [ i
= % grt % 2 % g Giroup the terms

_ i e 1
'FH‘" -11.-".- -
-

=mlxpy | | Add the indices for terms
| with the same base,

=m'n’
(c) p: % = p* w o ot

4 4

— gt  Jieey b
=mlEm' A AR Ep g

=it Pt x Rt

= m’ n* p*

1. State in the simplest index form.
(a) 5« x5x9

2 4

(c) 12x% x93 x %.‘r e

: with the same base. _

Group the numbers or
algebraic terms with the
same base first. Then add
the indices for the terms
with the same base.

(b) (0.3 = (0.2)% = 0.3 = (0.2)° = (0.3)

i |
(d) =t = 2n® = 3m = _—4::3

(b) (0.3 = (0.20 = 0.3 = (0.2)° = (0.3
= ((L,3) = (0.3)" % (0.3 = (0.28 = (0.2)
=(0.3)2*1+3) x (0.2)2+9
= (0.3) x (0.2)

(d) —=m?* = 20 = 3m = *:-”2

=(—] x2x3 Kfl}m* xm! = =t

= -E-m" Flgi+l
2 REMINDER »
= - -%-m’n"r —u' # [y
= Example:
-32 2 -3y
-89#9

(b) (D.4)* = (1.2)% = (0.4) = (1.2)° % (1.2)

(d) 2% x pbx . pSx 3k

What is the relationship between division of numbers in LEARNING
index form with the same base and repeated multiplication? = STANDARD

H = - ae
\Brainstorming 2 A, ==

Relate the division of
numbers in index form
with the same base, to
repeated multiplications,

Aim: To identify the relationship between division of numbers i+ 504 hance make
index form with the same base and repeated multiplication. generalisation.

Steps:

1. Study example (a) and complete examples (b) and (c).
2. Discuss with your friend and state three other examples.

3. Present your findings.

e



Chapter 1 Indices

Discussion:

What is the relationship between division of numbers in
multiplication?

From Brainstorming 2, it is found lI'lat

(peg=g-2 @
2{-_1.._16 2 '

3 A (3 3

+gt=g-n l

In gmr.:ml,

Example/ 8

Simplify each of the following.

(a) 5%+ 52 (b) (3)'+(3)+(3)
(d) 25x%° + Sxy (e) 12m" + 4m® + m?
Solution:
(a) 5%+ 52 (b} (=3)*+ (=3 +(-3)
= 54-2 =(3)'+ (3P +(-3)!
= 52 ={=3yioAn
=(-3)

5 factors
5. A2
oyt $_AxAxdxdxd=4xqxqd=9
e =& 3 factors { Remainder)
2 factors
Dy [ =
45+ 42 =413
) 26492 6 factors
= 22'2' FxIx2x2xI=2xIx2x2=24
22 Exz‘ 4 factors (Remainder)
Dz fiactors
25+22=2
6 22 =2|:|
5 facto
() (3 = (3) J = ! :
1.'“3}: (B *(F) x GB) % () x(B)=(3) *(3)=(-3)
(-3¥ ()< B (- 2 factors { Remainder)
)%Il'ncm
(3 (3 = (3
| 3¢+ (3P =(3—

index form and repeated

Given n - = w7 and
Osas 10 fa=h,
state the possible values
of a and h.

mtnd + mtn
~l6p® + 2p° +

(c)

(f 4

mint = mPn

= n'n’ + mPn!
ALz

=mnt

()

KPM
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(d) 2557 + Sxy (e) 12m'"+ 4 + m? (N
=25x5° + Sxlyl = ETz{m'“ + 0+ )
- 2—:.5 dslyal =3(m'"%) = =
T R ' = 3m’ =
[ MiND TESTAREL]
1. Simplify each of the following.
(a) 4° =4 (b) 710+ 70+ 72 (c)
5
(d) EJ—EZL (e) m’ = m*+m if)
2. Copy and complete each of the following equations.
{a) 8L1+ 8% +87=8§ (b) m*n + m— = nPn
10/ 8i5e 0] o2 365 oot
(@ BTy () 2R Se—=3x— )
m'n x2ye
3L Ir %"T 6, determine the value of x + y.

What is the relationship between a number in index form
raised to a power and repeated multiplication?

. Brainstorming 3 db

Aim: To identify the n:latmmmp bmwm-n a number in index form
raised to a power and repeated multiplication,

Steps:

1. Study example (a) and complete examples (b) and (c).

2. Discuss with your friend and state three other examples.

3. Present your findings.

-16p* + 2p°

+4p?

S 0= )+ 4p?

Ep"’ 5+ 4,:3*

-—&v’+4r

. LEARNING
! STANDARD

Relate the numbers in
index form raised to a

power, to repeated
multiplication, and hence
make generalisation.

4 factors
P x32x3Pa
—32+242424
{2 is added 4 times |

(a) (3%

4 times
= 3240 ¢

(Lo

KPM
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Chapter 1 Indices

(b) (5% I 3 factors e
54 54 51 (543 =5— 8
mgdtdtdy = 5D ﬁ

Jtimes {4 is added 3 times|

= FHI4—

(c) (43)° | i
435-:43:-:43343143:-:4'3 {43}ﬁ=4:
—g3r3e3e34343 o]

6 times .—}—Eﬁmm 6 times | 4
= 43{6“ |
Discussion:

What is vour conclusion regarding the index form raised to a power and repeated multiplication
in index form?

The conclusion in Brainstorming 3 can be checked using the following method.

Es Es (B) Example (c)

(3P =32%32 %32 %32 (5'P =5V x 54 x 54 (PYP=43 =P PP =Py
=33-3-'3~3 =5-i*-lrl =4_1.1I+_’-+J.1—J.1-_1;
=3d =512 = 418

324 = 3254 543} 54 %3 4361 43 = 6
=13k =5 = 418

From Brainstorming 3, it is found that:

ARE T,

i Given,
[5-!}3- = SH3} : Ll ! = 312

(4%)6 = 438 What are the possible
e values of m, rand J

In general, | (a™)'=a™ ifr=e7?

Example/ 9

1.

Simplify each of the following.

(a) (3%% (b) (i)' (e} (=)
Determine whether the following equations are true or false.

(a) (4% = (&%) b)) @)= () (3% =(27)



Solution:

L. (a) (3% (b) ()" (¢) ((-»)°)
= T S = ()
2 =3 =g = (=!8
E =3 = J0 )
% 2. (a) (4P =47 (b) () =(2n () 3%=@7
Ly i L1 L ———t
left  right left  right left right
{43}3 = 4203) = 464 EEJ}J =341 =124 {33}‘* = J6) = 313
- Same | | iﬂf.! m
(43R = 432 = 464 {22]1‘-: 236) =212 4— (272 = (323 ]lm
Sme
Hence, (4%)*= (4') Hence, (2°) = (22)¢ = 364)
is true. is true. e Lo
Hence, (328 = (273
is false.
[ MIND TESTAREZL]
1. Use law of indices to simplify each of the following statemenis.
(a) (123 (b) (3" (©) (7 (d) ((—4y)
() (K% (0 " (g) (Cm)'y (h) ((-¢)')’
2. Determine whether the following equations are true or false.
(a) 2P =@)"° (b) (3 =7 () (=028 (@ () =(-49%

®8 How do you use law of indices to perform operations of multiplication and division?

(@ by |
=@ X (B ¥ (@b = a™ b
= " x ft _
(@ = by | fam ]*f _a™
= (@)W + (b1 H ( [l T
= |
Example/10 4
1. Simplify each of the following.
(a) (7 = 5%y (b) (2% = 5% = 117 (¢) (g'r)! (d) (5or'n’y
27\ 2 (3m’n'y (2 x (32
(& (3!] ® [3;»-‘ ® = min | ==y

LE



Chapter 1 Indices

CHAPTER '

ARG e e K FLASHBACK
(a) (7%« 5y (b) (27x 5% x 1138
= TH3) « 53} = M5 535} 3 1] N5 ""';r::fﬁ -:
=77 x 512 =22 5155 10 (™) =
(c) {P";EFH‘ (d) (Smtwy — ARG
= P2 g3 — §2,,42),302)
: _ , " = 256
=piq"r = 25m°n What is the value of m?
3413 (3t d
© (35 M (2
3¢ 3y DISCUSSION CORNER (R
= 35441 = ‘.?.ll:ﬂ‘tj Why is 1" = 1 for all
339 3H7H values of n?
i _ 16x? Discuss.
3 817
(3m2n?y (2! x 3n?)
e ) e
@ tmn : J6x!0y12
B 333030 2 3310302030
T g
_ 27m"n’” _ 16x1216 x 27350
Gmn' 36x!0y12
=_3_,,,rs.-3,,_.9-| =(m;ﬁz?]Il:-Lm_vmrc.-u
- 10
I 12¢)
2
1. Simplify each of the following.
(a) (2% 3% (b) (11%x 9% (c) (13%+7° (d) (5° x3%°
5 5
(© (mn'py (D @wixi) @ (S ™ (37)
2. Simplify each of the following.
113 x 42 )2 33 {ﬁl}! ( 4213 42 (= 4]h':|2 % {_51}3
: b Ll i gy LB > )
@ (M3 ® 2 © (& oL
xhft x o3 (i) (m® n’y h (»d'y
(e) ot l'.ﬂ (hk) @) (i) (h) (B°d*)?
3. Simplify each of the following.
(@) (2mPn*y = (3mi'y: ®) (57 = 6x!% © 24d%’ = (3d%*)

12mn'? 15x40 (") = (6de®)’

KPM



— 1 LEARNING
: , = i 4
© How do you verify d'=1anda "= —; a #0? =1 STANDARD

: e e e s@s Verify that o = |
@ (Brainstorming 4 A8 = e crtn o,
< Aim: To determine the value of a number or an algebraic term with
S a zero index,

Steps:
1. Study and complete the following table.
2. What is your conclusion regarding zero index?

(a)2 + 2} 23-3=20 ey

' i . G el e L e i
!{d}m =t I i S i< F X % A 1 m'=1
|(c) 54+ 5

() TP+ (77

![:.:}n’f’+uf‘

Discussion:
1. Are yvour answers similar to the answers of the other groups?
2. What is your conclusion regarding zero index?

From Brainstorming 4, it is found that:

Therefore, a number or an algebraic term with a zero index will give a value of 1.

Ingeneral, | a"=1;a#0 |
8 How do you verily H“"=%?

\Brainstorming 5 A& =

Aim: To verify a = -
Steps:
1. Study and complete the following table.

[

KPM



Chapter 1 Indices

| 3. a5 3-5 =92 Zxxx2 _ 1 _ 1 i L
s | 87 | merr T B A
e s o it L 1 L =l
‘[h}m i i #t mEmemE Mg mEmem = P |

() 32436
[id} -4y = (-4)
() p*+pt

Discussion:
1. Are yvour answers similar to the anwers of the other groups?
2. What is your conclusion?

http:/fbukutekskssm, my/
From Brainstorming 3, it is found that: Mathematics/F3/Chapter1
pemreseesvacancasasasiens -. AlternativeMethod mp4
; 22 1 : to watch a video that
2z : describes alternative
s | : nmhodtnverifyu&},,.
= :
mj "
oo e LSRR
In general, | a"=—zia#0 Megative index is a
number or an algebraic

Example /11 term that has an index of

a negative value,
1. State each of the following terms in positive index form.

(a) a2 (b) x (©) El—; TIPS,

A
(@) = @ 2m> 0 %n“ o %
v & =
2 -10 X o d _": .ﬁ "
o@" o) 6 6
2. State each of the following in negative index form. REMINDER »
@ 5 ® - (©) 7 2 # 11?'
418 w15
(e @ (3) o (5)
4\
3. Simplify each of the following. [‘ i} =y
4 5 2 i What are the values of x
32 ) 34 - ]3 (] M Ml
(a) (b) (28 367 (c) o) and 17

L

KPM
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CHAPTER '

Solution:

o] el L liz==
L @a?=— ® xt= @i=8 (d) >0 W
2 = 3 2 L x\_ vy
" 3 e — “ = L) e = - aa =
Al m’ © St St @ {3 ) ( 2 ) () [y) (r)
2. (a) 3—|4=3‘* (b} nl;fm“’ (c) 7°= I_i (d)y n= _Im
i 20 e my's_(nY1s
() (?) ‘ri) 0 (n] [m)

3@ Px3ezr ) ELXCE () Golxay =
=q244-8 (2% %39 (2yy ¥
=34 = 231 _ 4534 x ! yi=y
= 1 210 x 3% e
o = 2816 5 315-12 T o

3 ey =§Exh S-15,441-5
33
e
1.,‘:.8
[MIND TESTARE:]
1. State each of the following terms in positive index form.
() 5° (b) 84 (c) x°* (d) 316 © -5
1 = il ' . l -5 . - 1 N~ 4
N 5pz  © 3n (h) ~Sn ) Zm W (-5
2 —|2 3 x -0 2_-“- —d 1 -5
®(E) o3 m () ) (E] © (3,)
2. Siate each of the following terms in negative index form.
| 1 o 1 4 2
(a) 5 (b) o (c) p (d) o5 (e) 10
,. L ? n 1o
O 9 @ m® (h) ' W (3) 0 (5)
3. Simplify cach of the following.
{42]] w49 {23 » 32}3 {52‘}5
5 B e T
@ © a3 © B TEy
(d) 3;::%" x {J?"FE () (202 Y 3 = (3mnty? {4ty
O’ (9mrn)? (2mny > 3m*ny

Ll



Chapter 1 Indices

e How do you determine and state the relationship between LEARNING
fractional indices and roots and powers? = STANDARD
_ 2 Determine and state the
B8 Relationship between "Ja and a* relationship between
: fractional indices and
In Form 1, you have leamt about square and square root as well as cube  roots and powers.

and cube root. Determine the value of x for

(a) ¥ =9 (b) ¥ =64 m

Solutign: +9=32 +64=4
(a) x¥X=9 L Square roats are used (b) =64
— | 1o eliminate squares, - el
V2 =43 2! 3 =34 [ Cube roots are used 1o
eliminate cubes.
x=3 x =4

Did you know that the values of x in examples (a) and (b) above can be determined by raising the
index to the power of its reciprocal?

(a) =9 '_Themipml : (b) =64 m
A gt of2is 1. A1) :
Liih [ v Py Fl=p4'1 — i the reciprocal of a.
L] |
x! = 3701) ofdist. | = 4i7)
x=3 e — r=4

From the two methods to determine the values of x in the examples
above, it is found that:

T What is the solution for
L= _1-5 ‘. v=4 7 Discuss.

1
In general, |"Ja=a":a#0

Example /12

I
1. Convert each of the following terms into the form a”.

(@) 236 (b) =27 (c) SNm (d) ™n
2. Convert each of the following terms into the form "o
(a) 125° (b) 256° (c) (1 000)* (d) n'2
3. Calculate the value of each of the following terms.
(a) V32 (b) 729 (c) 5127 (d) (-243)°
Solution:
L (a) 236=36"  (b) NZT=(-27) (c) N =m" (d) ™ot =

i i
2. (a) 125°=5125 (b) 256'=%336  (c) (=1 000)"=+TO00) (d) n? = '2g

o=
T
f=
o
L
=
3]



[F4
[TT]
[
o
<L
= =
L&)

3 (@) NIT=(32F (b)) WTP=729° (¢) 5121= g} (d) (-243)°= (-3 }f%‘
= (-2yts) = 3#(7) -
= (=2)! —3! =53

= -3 TIPS

You can use a sclentific
calculator to check the

[T 125 oo

1. Convert each of the following terms into the form a.

] ]
== - =]

(a) W12 (b) W2 187 (c) 1024 (d) "
2. Convert each of the following terms into the form "a.
(a) 47 (b) 32° (€) (-729)% (d) n's
3. Calculate the value of each of the following terms.
(a) 343 (b) ST 776 (c) 262 144% (d) (-32768)%

P2 What is the relationship between a and (a™), (@)™, @ dan ("\a)"?

You have learnt that:

@ = (Y and "Na' = a+

From the two laws of indices above, we can converi a* into {.sr"}%. {u':" Y™ and ("ay",
Calculate the value of each of the following. Complete the table as shown in example (a).

4 (6435 | (M‘F]~ ed? (*V64)?
i ot = 409" = 421 = 4096 =4
= 16314) =4 =16 =16
| =16 =16
(b) 16+ '
() 243%

Are your answers in (b) and (¢) the same when you use different index forms? Discuss.

From the activity above, it is found that:

Lo

KPM



Example /13 4
1. Convert each of the following into IJ'Je form {a"'} and {a_)"’
(a) 817 (by 277
2. Convert cach of the following into the form "&@™ and ("Ja)™.
(a) 3437 (b) 4096+
Solution:
I (a) 817 =(819)* () 277 =@7)*
817 =(81%) 278 =7
2. (a) 3437 =3{3432 (b) 40967 =53 0963
3437 = (3383 40967 =(*3096)°

1. Complete the following table.

Chapter 1 Indices

h':_ = h:‘];
W=y
rt =S\
mﬂ:' = (*Jm)?

(am)"

(@Y

("a)"

|
|
e | |

Example /14

1. Calculate the value of each of the following.

(a) 9% (b) 16+

Solution:
1. (a) 9% (b) 167
el 9F = (V9)° = (3) = 243

INESEE) 97 = \OF = {30 040 = 243

et 167 = (W16)° =2° =32
(G 16+ = 16 = *1 048 576 = 32

KM
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1. Calculate the value of each of the following.

(d) 251’;“
(h) 497 ,
(I 100007

£

251
125

@®..
31254 625 4

() 27° (b 32% (c) 1287
x i o
(¢) 647 . (f) 10247 (2) 12961
(i) 24017 G 1217 (k) 21977
2. Complete the following diagrams with correct values.
b
(a) G361 (h)
| 1 | I
275 3 :
- |
243 9
81

1415 6251

How do you perform operations involving laws of

indices? = ;Eiiﬁlgirg}
Law of indices Perform operations
‘rwxﬂu=g:-n (]‘"=I a%= ‘\I ; mﬁmﬂﬁm_
an gt =gt 2 o M) = (v
A1 1171 i — ! a“ . :.cr" ‘.ru
S “ a* =" = ("yay"
1. Simplify each of the following.
@) (=3x) x (&% 92 (b) N n e x {.-mr]‘ © (2h)* = (16h° }T
108x* 3 (m" Py fﬂ hy?
Solution:
@ (=3x) = (2 ) u'_ T () : © (2h) = (16h%)
e e =
108x*y° (- l\f,?].n (B7hy?
_ (3P0 x 23524 _mintEm H'H I _ 222 < 16T
108x* gy atsl RH-21-2)
I b = mE H'J‘_ % m_} n' 2% x 245 i)
T 1087 me nr'l' 283} -2
2252 2 jsd
=_]a5y 1 ="Tlf:’ =024+ 1-(-2) 24+2-(-2)
o =mn* =23 S
= i TS =32

¥

20



Example /16

1. Calculate the value of each of the following.

4 %125+ Tx gl
(@) 49 KIES ] (b) 164 = Il
2401 = 33 125 (26 % 3491
Solution:
@ Aotx154 ) 16T xert
2401 x 3 125 (26 % 3%+
_ x5 ot » 3abH
(74t = (5%)% T A
='|||'|><5-| D3y
7! % 51 k32
=Tl x 511 =933 3-1-
= 70 52
T ;'r 20 4 33
=lx= =1 x-L
i ¥
o 1
2 = _—
= 27
[ MinD TesTAREY
1. Simplify each of the following.
WNe2d%e < cide’ (it = (Nmn)
(a) P (b) ——
(e d el (mtr)
2. Calculate the value of each of the following.
1|"}--I,¢ 117 {53,53&}'!'14\”'5
L e (b)
49 = 121 “-"'5"‘?79«”54}

@ B OBB AT @ x 39T g < VB

(647 = (B1+ = (14 6417+ 16+ %27+

3. Given m=2and n=-3, caleulate the value of 647 = 512" -

Chapter 1 Indices

© (243t x sty
4B = V257

CHAPTER n

{243~r5 R
HR1 x 25°

243t @ x 5T P

_i—z
B1W x 257
3.'| - 5.1
Ao :-cszl.'%l

_3"*51
35t
=38-1 5 53-4

:31_;.; 5']

250y = dx’z

(c) Ao

(26 % 34 x 52y

©) Bt = F35 = Niss

® 64 % 3125 » (2 x )3
42 w4 525

":-31':%-

4. Given a= -«.1}- and b= 'g'“. calculate the value of 1447+ 64" = 25&_":

3

21



° How do you solve problems involving laws of indices? = ;Eizglﬁlﬁ}

Common prime factors
e ) ) of 6 and 12 are 2 and 3.
Calculate the value of V3 % 127 + 6 without using a calculator.

Understanding the Planning a strategy Implementing the strategy
problem A e s : =

Making a conclusion

Example /18 ' REMINDER + |
Calculate the value of x for the equation 3* = 973+ 34 = |, '

problem

Checking Answers (i #

You can check the answer
by substituting the value of
X into the ariginal equation.

Fxrtieat=y
———— iy
v Aight

Substitute x = -2 into left
side of the equation,

32xg2e543¢
=320 +34
=322 3203 + 34
=g2e6-4
=30
=1

Implementing the strategy = Making a conclusion




Example/19 4

Calculate the possible values of ¥ for the equation 37 = 32¢ = 315,

Understanding Planning a

Implementing the strategy

the problem strategy

3 x 3%= 315 | e = a.

then, m = n.

32 +2e_ 318
¥+ 2x=15¢—

x—=3=0or x+5=0

x=0+3  x=0-5
Makmg a conclusion | x=3 x==5
'I?he pmsﬂhqﬂm of xfm'
the equation 3% x 3%= 318
are 3 and —5.
Solve the following simultaneous equations.
257 x §= 54 and 2 x o =2
Solution:
25mx$"=58 meizz
slﬂml % G = 53 2"
52.ur it = 5! I Y = 2!
2m+n=8({@ 2"'" Rhim-21
=1—4(2)
Equation (1) and (2} can be solved by substitution method.
From @ :
2m+n=§
=8—2m—b3
Substitute 3 into (2) Substitute m = 3 mmo
m=-n=I 2m+n=8 el e
m=—(8~-2m)=1 2N +n=8 mﬁﬂu::ﬁars
m—=8+2m=1 G+n=8 into equation
m+2m=1+8§ n=§-6 |Zorl
im=9 n=2
_9
""? Hence, m =3 and n= 2.
m=3

TSt
s x"+;:g_- 15=0¢1 8 sttt
(x=3)x+5)=0 | method.

Chapter 1 Indices

Checking Answers Yj’

Substitute the values of x
into the original equation.

3ty g2 318
B il gk

CHAPTER l

st Agh

Substitute x = 3

3[3:F » 3N 36

=30 x 36

= 3'9' B

= 3154—— Tha sama value

Substitute x=-5
(Right: |

3-8 x 325 318

= 2% x 3-10

= 325+ (-10)

= 3154 The same valug
K FLAsHBACK

Simultaneous linear
equations in two
variables can be solved
using substitution
method or elimination
method,

Substitite m=3andn=2
into onginal simultaneous

equations,
25Mx 5" = 58
e L
Lok Fight
257 x 57 58
= Bim) x g0 *
=52N x 52
=,‘jﬁ"2
= 504- T sarmg vk
2mxL=2
Lef FIL‘;'l
Left
2'":-211; 2
1
=93
= x?
=2 x 2-2
=23% -2
=21
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_' My equation is |
S 39 =27,

My equation is

16{4%) = 16"

The values of the variables x
and y can be determined if you
can solve both the equations.

Chong and Navin performed an experiment to determine the relationship between variable x and
variahle » The equation Chong obtained was 16{4*) = 16", while the equation Navin got was
3(9%) = 27, Calculate the values of x and y which satisfy the experiment Chong and Navin have
performed.

Solution:
16(4%) = 16" 395 =27 . S e
o ; Y i
44y = 420 3(32) = 3300 Srrbos
42 45 = 42 3"1‘!:33_1' &Dur 3

24x=2y¢1D) 1+Xx=3y+@

Equations (1) and (2) can be solved by elimination  Substitute y = 3 into equation (1)
mclhcd.

) Multiply equation (1) @:2+x=2
by 2 to equate the 2+x=23)
':DK"’ 4"'11’-4,1’ 3| coefficients of variable x. | ST
@ gl x=4
3 —@J:
3+0=y Hence, x=4,y=13
y=3

Dynamic Challenge !

Test Yoursell

1. State whether each of the following operations which involves the laws of indices is true or
false. 1T it is false, state the correct answer.

(a) @=axa=axaxa (b) 52=10 (c) 3%=0

(d) (26 = 21 () mon’= ® 2a4=5L
= 4 i

(g) 327 = (W32)° o (=)= () (i) (smty4=923

e



2. Copy and complete the following diagram with suitable values.

Chapter 1 Indices

Skills Enhancement

1. Simplify each of the following.
(a) (mn'y = m'n® (b) 3xx —;r.v* < (o)

2. Calculate the value of each of the following.

(a) 641 % 573 (b) 7' x125%

(d) 24 = 167+ (e) VA9 x 372+ (\BI)!
3. Calculate the value of x for each of the following equations.

(a) 20+2*=§ (b) 3 4% B1=3"

(d) 4 x 8+ =2% (e) (@)Y =a*=a™

Ig} 36 3r=grix-1) {h} {mz:-‘ 2 gttt 1) = g2

(e) Nay < Wi x S

(c) (256)+ =23
() (125)% %(25) ¥ +(625) +

(c) a'a®=1

210
A —
{ﬂ - 1&-,.

. : 1
X+ |25=—
(1) 25"+ 125 5

25

CHAPTER l



Self Mastery

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

(a) 47 x 507 x 107 (b) 5% %20+ 102 (c) 607 x 1257 + T3
2. Caleulate the value of x for each of the following equations.
@ 64t =27 4 ®) 3+ =23 @2+ Sad=0
3. Calculate the possible values of x for each of the following equations.
B o) oot () 2 %265 =27 () 5%+ 5% =625

4. Solve the following simultaneous equations.
@ (a) 8107 1) x 9v =35 and 8% x 4(22) = 128 (b) 4(4%) =8 2and 9% x 27 = |

5. In an experiment performed by Susan, it was found |

“thal the temperature of a metal rose from 25°C to TC

according to equation T = 25(1.2)" when the metal

was heated for m seconds. Calculate the difference in

temperature between the fifth second and the sixth
second, to the nearest degree Celsius.

6. Encik Azmi bought a locally made car for RM353 000,
After 6 vears, Encik Azmi wishes to sell the car. Based
on the explanation from the used car dealers. the price
of Encik Azmi’s car will be calculated using the formula
uMSsmu(i

9
afier the car is bought. What is the market value of Encik

Azmi’s car? State your answer correct to the nearest RM.,

n
) . In this situation, » is the number of years

7. Mrs Kiran Kaur saved RM30 000 on 1 March 2019
in a local bank with an interest of 3.5% per annum.
ﬂm‘mr 1 years, Mrs Kiran Kaur’s total savings, in RM,
w5 50 000 (1.035Y. Calculate her total savings on
1 March 2025, if Mrs Kiran Kaur does not withdraw

her savings.




Chapter 1 Indices

00000630
Materials: One sheet of A4 paper, a pair of scissors, a long ruler, a pencil.

Instructions: (a) Carry out the project in small groups.
{(b) Cut the A4 paper into the biggest possible square.

Steps:
1. Draw the axes of symmetry (vertical and horizontal only) as shown in Diagram 1.

2. Calculate the number of squares formed. Write your answers in the space provided in
Sheet A.

b
®

Draw the vertical and horizontal axes of symmetry for each square as shown in
Diagram 2.

4. Calculate the number of squares formed. Write vour answers in the space provided in

Sheet A.
5. Repeat step 3 and step 4 as many times as possible.

@ @ ®

@ @
@

@ ®

® ®

Diagram 1 Diagram 2

6. Compare vour answers with those of other groups.

e

Scan the QR Code or

7. What can vou say about the patterns in the column “Index form’

in * 7
in Sheet A visit htp:bukutekskesm.
8. Discuss the patterns you identify. my/Mathematics/F3/
Chapter1SheetA pdf
to download Sheet A,

(1S B =]

o

27
KM



§4=5x5%x5%5
mx_mxmxmxm=m5

[+ 4
[
[
[+ B
ol
= =
[

(& = gy = " x ¥
(3a') = 27a"?

SELF-REFLECT

At the end of this chapter, | can:




Chapter 1 Indices

# EXPLORING MATHEMATICS

Do you still remember the Pascal’s Triangle that you leamt in the Chapter 1 Patterns and
Sequences in Form 27

The Pascal’s Triangle, invented by a French mathematician, Blaise Pascal, has a lot of unique
properties. Let us explore two unique properties found in the Pascal’s Triangle.

Activity 1

A D U e
I 670 NS 200 1S e
i [ s i DR
[l 3 2R 5560 A L5628 BTN
1. 9 36 84 126 126 84 36 9 |1
1010 45 120 210 252 210 120 "45° 10 71
Sheet | Sheet 1(a)

:
'
'
'
b
»

Instructions:

1. Carry out the activity in pairs.

2. Construct the Pascal’s Triangle as in Sheet 1.

3. Calculate the sum of the numbers in each row. Write the sum in index form with base of 2.

4. Complete Sheet 1{a). Discuss the patterns of answers obtained with your friends.

5. Present your results, ,Ii..H,..“

Activity 2 115 = 161 051

1" Value Lilglolwls]]
132 | 1 S 1 + T4 4+
[ L 11 » NN MiE 1 8 4 o 5§ 1
11z | 121 —» IS 2
13 | 1331 * T30 1
114 ¥ 4 O 1
11* ¥ Rl [ I R
110 ¥ I G eSS B0 eSS G I
11" o Il 7 210 35 852 T T .
1]? » = 8 28 5670 56 28 ® A
1} —F I 9 36 B84 126126 84 36 9 [1
11 » W10 45 120 210 252210 120745 10 ™1

Sheet 2(a) Sheet 2
Instructions:
Carry out the activity in small groups.
Construct the Pascal’s Triangle as in Sheet 2.
Take note of the numbers in each row. Each number is the value of index with base of 11.
Complete Sheet 2(a) with the value of index with base of 11 without using a calculator.
Present your resulis.
Are vour answers the same as those of other groups?

N

LE
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