Surds and Indices NOTES.notebook June 18, 2019

Starter

Factorise fully:
1) 4a2b - 6abc ng (9\0\ —Bc>

2)3x2 + 18x + 24 = %()cz*é)a—‘b)
3)2x2 - 18= 2 (52 O\\ -’-'S(Jc-v\b(xk’l-)

4) 2x2-x—:62<¢(+g36(\3\
(233 )( 5~ (&

A surd is a square root which doesn't 'work out’
as a rational number.

eg. 4/5 and./3 are surds

J4isn't, because /4 =2
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Today's Learning:

To simplify surds.

@S
“{? surd

Rules of Surds
A surd is a root that doesn't work out nicely - they are
irrational numbers.

D m xJn = Jmn
2 £
e.g. Simplify: .
1 (12 2)[5 x [10°

- [T - (30 |
=23 = [2551 l
SZ‘E =

5
3)5[2" x 38 4)F_ ‘
=’1R [27 j—'—-_\—

3 el -
=ISx 4 =\l= *Ja T3}
3 I
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Starter

Fully factorise the following:

1N x2 + 7x + 10 2) 2x2 -16x + 14 -
2

()645\(;02) 2(’5 ~§¢+-1)

R C (Yx-7)

3)x2-4 4) 2x?2 + 13x + 15

()C~2Yf*2) (14 -L’b)(f+5')

Adding/Subtracting Surds
Treat the surd like an x in algebra.

e.g. 118 —/8

2)/45 ++/5 =20
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Multiplying Out Brackets

e.g. Expand and simplify:

1)2\/5(‘;—\&) 221
-sg_—%@z 2§2.x2
= L)L — 4X - r

<62 - 4 2

2) (6Zﬁ2 r)
=(6-2)6-12
236 -¢f1 - 601+

=36 -12f2 41
- 3%-12{1

3x2c =4
T e
=,2—2r‘; - éﬁ +Lfﬁ
~12-2¢2- 22
= 8-202

Practice:

Work through the first column of Q8 and Q9

epb-ﬁ) 13 x5+ 10§%
® 23515 = 15
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(g+(§>(2'3ﬁ>

- £-905+ 265 - 325
£ -7[5 -3%5

6 - Ffs-1S
972

i

3

Today's Learning

To rationalise the denominator of any surd by using a
conjugate surd.
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Rationalising the Denominator

We don't like to have surds on the bottom of fractions,
so we rationalise the denominator.

wZ _ W
=% b

3)1E§§_EB ‘

EME T

Starter
Multiply out the brackets and simplify:

a) (2?)(2—\/5) L -Q_R +?ﬁ’ﬁ

= ,’5 -
b) (z@ﬁ) - L

S -2fg +27 -
=y} -2

10
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Rationalising the Denominator
When there is more than one term on the bottom of the

fraction, use the conjugate surd (the same terms with
the opposite sign).

10 ('+ R) _30-10[5
T X (FR) LAt als -5
. 3o-0ls
-9
) 70-!()]’3

eg.1

e
_ 25-505

) 7 +(1) _ f_?-;-lfi
(5= \F)){(T) 1:‘241"1'31—

r3+2f1
page 5 3 p r'5+9.ﬂ-
Q14
- gﬁ,ﬂl—i
Starter

Rationalise the denominators and simplify where possible:

/3 1 {€ s k{2

2 s
"Fr YR’ T n Yak
-2 _ (¢ 96 +5(2

= AR e
3
2B _ & _20+52
R

2xb 16 -2
{Z- _ 9_045_@
16 "
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Today's Learning:

To multiply and divide indices and to raise indices to
powers.

m5 = mxMxrm xmyg M

How else can we write 2 x 2 x 27

9_’5
What is 22 x 237

2 %0 X 2 XL¥L
5
S 2 AT .
x2 =2
IO)(S %
btxlh '~ b



Surds and Indices NOTES.notebook June 18, 2019

ZXZXQJZ}Z
LY

D4x) = 2

What is 25> + 227

What is (23)22 )
3 3
2 vl =L
2 4
(V)LI" V)
(63l
(M) =m”
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Rules of Indices
5istheindexin a5 Thismeans axaxaxaxa

Rules:

1) amxan=am+n
am
2) — =agm-n
an
¢

3) (am)n = gmn
e.g. Simplify:

) X9 2) (2h3)2 3) r2(r + 19)

. *4h’

«Q
I

[
c°

4
I

)

0 co

What is the value of 30?

27 33y %]
3z=%13%|
2= 3 x|

o
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4) a® =1

6) (9?)*

]

7) (m2? m©

8) (ab)® o3k’
9BV q,*

10 (597 254"

11) 2a3 x 5a3
10 ¥
12) 3y x (2y?)3

304 Ry
=§ht{)’5

June 18, 2019

13) k2(k3 + kS)?_
=K+ L

X3 x x4 :
3

\V
~
lal

"
>
o
C‘;_

T



Surds and Indices NOTES.notebook

Starter

1) Write down the value of:

June 18, 2019

vie = 6
B =)

Y1000 ~ 10

To simplify indices with negative and fractional powers.
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Rules of Indices

1
5 a” =—
am
e.g. rewrite with a positive index:
1) 44 2) 202 3) >
- _ — y
= — = 2)( k3 .
" .2 =3
- 3
—L‘ _ _.'-— ___J——’ ~ b
X - e g = M
-2 ,
2C ¢ 2 \ -1
DC /’L
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6)

2 -2
e.g. find the value of a) 273 b) 100073

:% - zimoo’

Starter
O T3
)
O 1. o=
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Write down the value of: 1) 25% =155
2) 16+ =416 =2
3) 4244 =2
g) 275427
5) 10002‘55'_“}1.,
6) 1007z =00

Write in surd form: 1)

»
(o
Blw BlRL N
0" (]
6?.
c
6’.

‘ 3) xa =HxXE
£* Jx 4) cg = “)—E‘?
5) m_?2=_!'“‘§7;
6) Ld™7 © ——
J e
P
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1)
2)
3 3)
Sm__w\/s 4)
5)
6)
by. ¥
nrexm M
b
_“.L\_{',m3
(AN
6
(m’).z;m

June 18, 2019
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Today's Learning:

Multiplying out brackets using indices and trying exam
type questions.

Multiplying out Brackets

e.g. 1)\/;()62 _ 1)

- )CJ’-'(I“ ')
= i - x

- ‘,1
1 2
o)
= ( x-(.-';?)(;(-\-‘;ﬁ)
(eb ot )xh5)
o exT e

=+ L e
[

—

~ 2
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xZ(x* + 1)
4 2 4
- I + X

il l §+)C(>
k=X ()i
<l
e c frx’
| |
"I‘I—'l"—'\
= )

June 18, 2019
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Starter

Simplify the following:

1)“;(;.1-]3 2) —%(x-r?)

=X+ = 3x (f +1)

1 _ o} -
\ _ —_—
= — |x ’3"' X
ok +
- — X

Today's Learning:

To use indices in scientific notation.
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a) The speed of light: 3 x 108 m/s
1 26% 0

c) The approximate population of the earth: 7.4 x 10°

2 4 00000000
d) The number of dollars Bill Gates is worth: 7.92 x 1010

794200000000

e) The radius of the orbit of an electron: 5 x 10-8 0 6

0- 000000

b) The diameter of the earth: 1.268 x 104 km

Standard Form

A number is expressed as m x 10", where 1<m<10.
Examples. Write your answer in standard form:

1) A space probe can travel at a speed of 3.6 x 10¢ miles per
day. What distance can it travel in a week? 3610k ¥

25.2%x10° 2.6
s 252)('0} ¥

2) (2x 108 x (3.5x10?

-% 2V
L %10 fé'gx;O gy@ xz)(i
Ix0°%x10

Ix10 ¢ Q\HO’%
A ns y%-g%lol
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