Week two-session 1
WALT multiplying numbers with exponents
Success criteria | know | can add powers when multiplying numbers with powers

Algebra

In Action

Multiplying numbers with exponents

Warm-up activity DO Now use your calculator and say your answers

Discuss

10 Use your calculator to evaluate the following.

a 3¢ b 5 c 4 d 8 e Of
£ a0 g 7 h 28 i 6" §' ¢
k 16 1 3.8 m 4.5% n 74* 0o 62°

E] Multiplying numbers with the same base

EXAMPLE 1

-]

Write the following in expanded form.

1830 ii 3¢ iii 32X 3
b Write the answer for part fii in index form.
¢ Does3?x 3 =329

a i1 3¥=3X3

I 3¥=3X3IX3IX3

i 3¥X3F=3X3X3IX3IX3IX3
b 32 X 3*in index form = 3¢ The base, 3, is repeated 6 times.
¢ Yes, 32X 3 =34=3¢

and then work in your books

1 a Write the following in expanded form.

i 2=_ xX_
i 5= X x = ¥ x x
iii 2x5 = 34 x ® x x x X 72

b Write the answer to part iii in index form.
52 X 5" in index form =
¢ Does 5? X 57 = 52+ 72 Explain.

2 a Write the following in expanded form.
il i o7 ifi #x7
b Write the answer to part iii in index form.
¢ Does7? X 7= 7>+47

3 a Write the following in expanded form.
ie ii 6° iii 6°X6°
b Write the answer to part iii in index form.
¢ Does6® X 6°=6*57

L a Write the following in expanded form.
i 108 i 108 iii 10%° X 10°
b Write the answer in part iii in index form.
¢ Does 10° X 10° = 105+ %7



https://www.transum.org/software/SW/Starter_of_the_day/Students/Algebra_In_Action.asp?Level=1
https://www.youtube.com/watch?v=UnRKizjuahE

Check your answers

Exercise 4B

1a i5=5%X5
il T=5XK5XS5XKIXKSXFXKS
Hl P S =3 XS SN IS ASHINSHS
b 5 X 5" 1n index form = 5*
¢ Yes, 5 is being multiplied 9 (2 + 7) times.

2 8 1 7xXxTX7 i TXTXTXT
i TXTHTITXTHTIHTHT
b7 c Yes
Ja i6X6X6 i 6X6X6X6X6
iii 6 X6XeXO6XOXOEXE6X0O
b 6 ¢ Yes

b a i 10X10X10X10X10X10
ii 10 10X 101010
i 0X10Xx10X10X10x10X10xX10xX10x10x 10
b 10U ¢ Yes

Write the following in index form.
a8 x5 b 22x2

Clh
B SRS WG § =g 56 Count the number of 5s. o """"""""
24 X 2
ZHIKINDIXIHKIKIRINIKI =2 1=20 Count the number of 2s 0 """"""




Simplify the following by writing in index form.
a B4 X RI0=gO+10 = g1 b 77x7:=7"+0=170
c 9-’)(93:9:_;]:9‘:‘ d 56x51|=55+:=5D

Simplify the following by writing in index form.

a 3¥»x3
f ¢ xé6
kK 3Hx3S

B 2752 c TEXTE d 5 x 52 e 410X 48
g 10° X 10¢ h 210 210 i 520x s j 3xy
1 PPXT m 2* X 2¢ n 8 x§-? 0 3*x3

Can you see a rule emerging? Complete the following statement.

Choose from these words: base, add, indices, multiplying.

Look at question 6 to
determine the rule.

When numbers with the same , the

Construct your own example to explain the rule.

a Write 4° in expanded form.

b Write 4° X 4 in expanded form.

¢ Write your answer for part b in index form.
d Is 4’ X 4 = 4° X 4'? Explain.

e Hence, is 4 the same as 4'?

Simplify by writing the following in index form.

a 5*K35

b 3"X3 € 222 d 5x5¢8 e 7TX 7

0 .......................

Check your answers

2 1 5=5%5

ii 7=5X5XIX5IX5X5XS5

fll XS =5XSKSXIHIHAESXENSHS
b 5 X 57 in index form = 5
¢ Yes, 5 is being multiplied 9 (2 + 7) times.

g i TXTXT il 7XTXTXT
11 R e G e e i B G S B T

b 7 ¢ Yes

a i 6X6X6 HeXO6XE6XHX06
i 6 XOXO6XOXO6XE6XO6XD0

b ot c Yes

a 1 10X10X10X10X10X10
i 10X10X 10X 10X 10
i I0XI0X10X1I0XI0X10X 10X 10X 10X 10X 10

b 10U c Yes

a Rt x RBU = g0 = g4

b T X R=Ttl="p

c 9" XQ=0""3=0u

d 55 % 5l = g6+ 11 — g7

a3 b 212 ¢c 7o d 5°
e 4'¢ f 6" g 10° h 24
i 53"4' i 3IH kSI"J l 'FIB

m 2° n 8§ o 3V




7 Rule: When multiplying numbers with the same base,
add the indices.
Badx4x4
b4xX4X4X4
c 4
d Yes, 4 is being multiplied 4 times.
e Yes
il BT b 3% g M d 5° g 7"




Now working with variables Day 2 21st Apl’l' 2020
WALT: use indices rules for multiplication, division and raising powers

Success Criteria: | know how to apply the rule when multiplying add the powers and when raising

the powers then multiply powers inside the bracket.

Watch video on basics

Simplify the following by writing in index form.

&8 XK =P =20 b ¥*X3x3P=3++3=34

16 Complete the following to write the answer in index form.
A PXAXP =4X4X4XIXE4XEXEX4=42+1+5=4"
b X6 X6 =6X6X6XEXE6X6XE6X6X6=6""*""=6-
¢ 10° X 10* X 10¢ d 27X28xX2x2

17 Simplify the following by writing in index form.

a 2+x20x2 b 3¥X3¥X3¥ e ¥XEFXSH d 92xX9 X9
e 45X 43X 4 f a*xXa*Xa? g YV Xy Xy h »° X n®Xn
1 poX p? X p!! ] BEXPHE

18 Summary of findings: Complete each statement and copy it into your exercise book.
Choose from these words: 1, index, letters, bases, add.
a Only indices if the are the same.
b Indices is the plural of the word
¢ Bases can be numbers or
d A single digit or letter has an index value of

Remember: You can add indices
a 22X 2B xH b 3°x 36 % 33 if the bases are the same.

e pXptXp f m" Xm*XmXm Letters can also be a base. 0

o ..........

Check your answers


https://youtu.be/OC_tRwBqW4U

[=aepan o s =g L=y T o o e 2 ey

16 a "' =4 b & "7 =4
e 10% d 2* e p' f m*

17 a 2V b 3 e d 9" e 4
f a g ¥ h &' I ™ i

18 a Only add indices if the bases are the same.
b Indices i the plural of the word index.
¢ Bases can be numbers or letters.
d A =single digit or letter has an index value of 1.

_FE Raising a number to a power

¢« EXAMPLE1

Simplify each of the following by writing it in expanded form. Record your findings in index form.
a (37 b (7Y

a (3 =(3 %3y
SEXNREXDNEALN=IXINIXIHIKI
=136
b (PP =(T=x7x7F
=(THTENRTETIXNH(TRTXNR(THETENHR(THRTIXT
THTHETHTHATHTHTX IR T X TR TR TR THTHT
=':'”j

1 Simplify each of the following by writing in expanded form. Record your findings in index form.

B @Y =(@4x__x___ x4
=(dx__®___HX&hxdx___x__m=dx{dx__ x__ x4
= A0

b Er=@x_x__F
=EX__¥X_)Ix@Ex__»_]
= g

c P=02x2x2x%___x__V
=(2XR2XIX_X_IHERX2ZXIX_K_IXE2X2Xx2IXx__¥__
=2

d (TP=(TRrTx_F
=(THTx IR (TRTX _ )X (X TH __ X (TX T _ )X (I xTx__)
=?Z'Z

2 Can you see a rule emerging?
a Review your answers for question 1.
{4-‘].‘ = 4 fsi}‘: = E {25).‘ == 2 ':'_'Ir.i}s = "Ir
Write the rule in vour own words.
b Complete the rule below based on vour findings from part a. Copy it into your exercise book.
When raising a number (0 a higher power, ______ the indices.

3 Write each of the following in index form by applyving the rule.

i a (3% b (5% c (2% d (3% e (T
% f (loy N h (6 i (3% j @
o k (3 P 3% m (5% n (57 o (9
p & Write each of the following in index form by applyving the rule.

E a (&%)’ b (5 c (&fF d (3" e {90
= f (Y B (@) h (&) i@y iy
= k &) I (A m {m")" n (s} o (o)




Check your answers

Exercise 4C

e (2XIXNININIP

(I Ix2Ix)=2"
d (7% 7x7F

TadEL4XdX4P=d L4 N4 X NKELAX4NS)
ER LR B )

A x8xEF =B xRAX B (B8 xE)=58
SRR INII N EHNIHIRI T
=(TXTENRIRIXNR(TATET =

(TXTHENTxIXTy=7

2a@y=49" @y=8 (29P=12"
i When raising a umier o 2 higher power, multiphy

[r."} = 715

the indices.
Jal h ¥ ¢ 2! d 3+
e T {10 £ 4- h &
| M ™ k 3 | %
m 5" n ¥ o
EXAMPLE 2
Simplify the following by writing in index form.
(3% X 3 b T X (T
(3P % 35 = 36 % 38 TR =TT
= :|‘I = ;|'|-I
5 Simplify the following by writing in index form.
a (BF X% =8 X8 b 10F x (109" = 107 x 10
= Rt = 10
c (MPxT d (5 x 5 e (%) g (35 = 3
g B x(B% h & = (&Y i 107 (10 45 x (471
& Simplify the following,
a 7% X (T b (2% x (2% o (S K (5 (TF % (TP
e (39 x (3 f (@) x () g (45 X (47 (B ¢ (&)
Check your answers
1] O - T N [ Ty
3 . 3 . .
5 a@Yx8=8"xg =8
b 107 = (109" = 10 X 10" = 10!
¢ T d 5" ¢ 9! f 3
z 8 h 6" i 10" j 4™
b a T h 2" . T d 77
g 3° f o g 4 h 8




Dividing numbers with the same base

—® EXAMPLE 1

a4 Wrte 6% + & in expanded form.
b Write your answer in index form.

b Index form = &°

1 Complete the following to write each in expanded form. Express your answer in index form.
dxdxd4xOx0Ox0Ox 0

7 Al e
Both ixdxd
o XX OXOXxOXDO

b 98+9 = %9

=gC
5 55_5X5X5K5X5XDXDXD Simplify youranswers gu
G TN TXIRSHEXS by cancetling.
d2“,,;25__ZXEXZXEXEXZKDXEIXDXD

2H2M2MI NI N

= a

Basic rules explained



https://www.youtube.com/watch?v=vbpvp_7NFCA

