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Same
base
laws

Same
power
laws

Singu\]o«r 2| Pluval:

EM Indices & Compound g b index [indices
Standard Form interest £g: :‘_ ( "pover™ )
N base
Laws of [ndices Examples
D a"xa” = a™" Pxate
B R ¥ a2 g a(8) 6
)| a"ra =4 = " 4_-8-4 th oz = 4
5 oy o™ (i)' 5
D | a" x b = (ab)" < a"b" (3 ()= 5"
n -3
n. g _ [&\  a 23 . -3
5) a?b—(b)~bn 93 =3
6 | a® = (lO’zx 5% %) = |
- - 3 & ‘2
) L B e
| a to ‘a’ only. So only
3 'a’ will Switch o the
(50) - - = l bottow and change to
\ (50) 125a3 positive. index.-
2— -n i _b_)n _.lzas -4 bs %
v (3] - (3 ) (ﬁ’)
same . SS:MC
06\\5 L a.v‘ ) bV\ S - blo
b Q" 7"
. B
atl
L1 enpty = 1 1 2
Y “J_a_ = Al L Qa = 3a* e = (0c)= a5
m " 3 6 15 l)%
10) "'GM - (,ﬁ) o ?l(a.zbs)z = (QabS)} - a 45% = a%

%9 Simplify +he following, express your answer in positive index notation.

@ fxy = (Py)3

3 L
- (2
X

¥

v Remove roots
v Remove negative
v Remove bracket
v Combine fractions
* If there’s <, need to Keep, thavge, Flip

v Simplify
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(0) < bt \3 ( & -2 ) o~ . _lab?
ac"3 o\l ) 2} ab® ere
- R S -
- bt 3 K ) emove root: T 123
h < QC'B ) - (Cs ) ) A3a %Lzb%
Remove negative
= < C'3 )3_ ( CS )l - -al - 2
abt ) \ at 2ta 9t pE®
3 6 Remove bracket 2
= = - -a *
asb“ . a = T X %
q ) Change + to x q
a 3,5
= acs b': x ce - - Cf a b"
ac </ (ombine irto one St
= A= Single faction 3
b g fe .__a’b®
Cs Simp)i@ Same bage 3k
= PO ov Same index
2) Solving equations
+ "Solve” means o find the value of x-
. Mefd/\odl: (onvert {0 the Same base a®=a" where o # -1,0 or |

and compare the powers =S % cn

TSPQ' 1> Charge to same base dif(?ﬁg ije 2: Same powers, combine the bases first
eq- =% _ eq- x +
g \e;‘x g (27%) I TS
IR 3 ix
@97 = Q%) (1) 677 = 3"
lu—ﬂm N leﬁuo 6,c+5 . /-2
= U-4x = Itdx = xt+5 = -)
—bx = —| x o=t
|
X = o

Chedt your angwer by Subgtituting Your Solytion
to the LHS and RAS of fhe guettion separately.
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Riora

¢) Factorige , dhange base, (ombine base, Compare powess.
* Factorise when yYou see addition / subtraction of same/ common Termg.

eg- Show 4ot g‘sf 2 s divisible loj 5.

2IS_'_ 2I.'$ - l|3 (22._(_ l)
- 2|3 (5)

63. Solve 8‘\-‘_81_‘_82 "'82—: 8V\
g (trit1sy) = 8"

!

8" (v) =8
2° (ll) = ljm Since Q'Sf 2 has a factor of 5,
28 = 93n it is divisile by 5.
= & =3n
n =%
2
= lg

3) Other types of questions involving indices

g1t x 9* a¢ a powey of 3.
X Meoms that the

4 142
(3" x (3)F = 36« 34P hase iS 3.
. gletp

eq- Express

eg. (a) Solve 3% -28%t9 =0

(3%-1)(x-9) =0

3x-l=0 or x-9=0

(0) Hente, solve tue equation 3(3%)-28(3%)+ T =0

5(3):)1 _28(3%) +9=0 & The %' in
part (&) has

from (), 3% = ?' or 3%=9 been replaced
3230 by 3

5X;5-|
== x = -l xE 2
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) Standard form

v Format - ]
. x 107
0 poweyr must be
- con on\\\, have |\ al{gi’r an inteqer
"0 < digit < \0
Not in standard form Standard  form
6 %9 000 6.¥89 x 10°
0.000000000035% 3.5¢ x 10™
0-28% x 10° 2.84 x 10*
10 % 107 Lo x 1077
800 x 107 g x 0

Calculote ond give Yowr answers in standasd form, wrrect o 3 significant F.-gures.

Examples Standard  form

358\ x 0.15 =[ 5.3% x 10*
45 x 1072 x 5.8%4 x 10° = 2.64 x 10®
6.2 x 10" - 3.39 x 10° =[-3.39 x 10°
4 x 2189 =[8.16 x 10°
(.108 x 10>+ 5.3 x 10°F) x (3. 32 |o") = 3.42 x 10"
9.6 x 10° - 32x10° = (q.6-3.2) x 10° =| 6.4 x 10°
3« 107 5 (429 x 10° - 3x108) ligax ot

-5.5x10% - 2x10
[ x8m «(3°-4) + q0.8° , 3/E 7.9 o

(a-5x107%-8) + 33 19%

EY(: To choose the
v use calewlator to check significant €igure

A ] Shift —> menw —> 3= Number fovmat— 2:Sa — 3

How to set calculator back to normal mode :

Shift — menu — 3: Number format —> 3°Norm —s 2
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Examples
58 mm

= 5¢ millimetres
= 58 x103 m

3) Standard form

Expmgg 458 pum in km in

standard form.
B -6

458 um = 458 X\D'/\vf\:\s‘>m o
= 458 x 1077 x (0% m
= 458 x |0’q Km
=458 x 10" T km

E)ILLORH Visit www.pillora.com.sg for more learning resources!
V' SI Prefix
Pouer of | ST Prefix | Symbol | English word
10" teva - T trillion 1
9 ido— "
‘O 8 3“ G b‘lhon ?Shou\ld
K
10° mega — M million o
10 ? Kilo - K thousand
| 0-3 milli- m Hhousandth kg:/zgy
\Q'6 micro - M millionth
IOJ' nano - n billionth
IO-lz pico- P trillionth

Eq- Light travels | metre in 3.33 panoseconds. Find +he Speed of |,’81'nL in

Give Jouv nswer in standard form- (¢ nanosecond = 1077 second )

3.33 nanoseconds = 3,33 x'|0~9secondS
Speed of [ight = '

3.33x (079

= 2.00x 108m/s (3s5F)

m/s .

Eg: A high - resdution photograph has a file size of 4.8 x10° bytes.

(@) A solid- state drive (SSD) has & capau"rj of 512 3a3qb3’fes. Given that \g(ﬂd\bﬁ‘l‘& = | x10% bytes,
xpress twe capa(i‘(j of the 88D in ‘o\\f\’e.s in standard 'Fov'M-

Capadty of sed = 512 giga bytes
= 512 x 107 bytes
= 5.2 x (D" bytes

©) Calclate the maximum pumber of +hese th\oﬁmphs that ean be stored on 4ne SSD.
Express your  gnswer in standard form, correct to & Sl’gniﬁcqm’r fiquTCS-

Maximum numboer of  photographs

"

n

(5.2 x10") = (4.8 x10%)
Il x 107 (28F)
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interest

5) S’\MP\Q ln’rereS‘Y (Refer to Finantial Math Notes for related “Yopics) .
The. starting amount of movey )

P Principal ( :
Interest = Px R xT P borvowed o7 deposited

R: interest rate

T: Time in years

Total amount = PxRxT + P

>k Per GMNUM  Means Per Year -

Eg L: Hui Xin 400K a car loan of $45000 from a bank which charges a Simple inferest of

3.5% per annum. The loan is fo be repaid over 30 months.
(0) Caleulate the total amount of interest Hui Xin has to pay bauk at the end of 30 months.

- 3.5 . 3p
Interest = 45 000 x oo X =

= $3931.50

(6) How much is the morfuly instal ment
Monthly ingtalment = (45 000 + 393%.50) + 30
= $163].25

Eq2: Savah received $562.50 in simple interest affer 13 monts from an investment at

2.5% per annun. What was her initial investment 7

Let Sarak's Mitial investment be $P.

56250 = Px 22 « 8 <— Form an equation
P = Se150 > 22 ~ &
= €15 000

Eg3: Jenny deposited $3000 in the bank for 5 years. find the interest rate ift her deposit
grew to #3150 after 5 years.

Let the infevest rafe be r? -
3% 50 - 3000 = 3000 x ITro x 5

150 = 15000 x =L
- 150

(00 |S 000

r = 0-05 x |00
r =5y
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6) Compound  Infecest

\/_‘(:NVQV\ in math -ﬁ)rmula

P Principal (Tme starting amount of move )
r \n P j
Total amount = P ( It W) r: inferest rate

N : number of times the inferest is compounded
—> annually : compounded onte a year

r AN - ha\f—geavy =compounded twice a year
IV\“'(’,V‘CS"' = P (‘ T lDO) - P —> quarterly : compounded 4 fimes a year

—> monthly : compounded 12 times a year

Egl: Mrs Lee deposited $15000 in an account twat pays 2.687% compound
inferest per annum - Find the total amount in the account after 5 years
if e interest is compoundeat monthly

1.68%012\5XxI2 -
{00 ) [mside divide,, outside HMGSJ

$1F148.33 (2d-p.)

15 000 ([ +

"

Total amount

X

Eg2: L Ya places $6000 in a bank that offers an interest compounded
quarterly. At tme end of 3 years, she received $964.53 in inferest:
Find the interest rate offered by the bank.

P(l+ )" - P

(nterest

Pb4.53 = 6000 (|+ <

n

R
W‘; ) * _tooo0
)“smﬁ” 6060 fo LHS

WY-53 + 6000 = 6000 ([ + ﬂ)“’
loo

) 2 6060 on both sides

6964.53
6000 (‘+ |oo
) voof 12 on both sides
696493 _ [+ rsg
- (00 " )
6000 ° ) Shift’ +1 to LHS. Then,
100 © 6000 -

) X 100 on both sides

r=-4 = ( 6164(5)3 —I) X 00
©0 x4 on both sided

( ‘6‘?6453 )x(OO X 4
6000 ) Key info calculatov

= 5.007% (3.f)
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