Simplify, giving answers in simplest rational form:

Example 3 ) Self Tutor Notice that
ay—2 b\*
3)7"-(3)

a 7° b 1! ¢ -31 d (37"

Unit One Polynomials Page 4



Questions A

Saturday, 12 August 2017 3:27 PM

1 Which of the following numbers are not written in scientific notation?
a 3.7x 10 b 4.2x1077 ¢ 0.3x10° d 21x 10"
2 Copy and complete: 1000 = 10°
100 = 10°
10 =
1 =
0.1=
0.01 =102
0.001 =
0.0001 =

2 Write as decimal numbers: u
a 8.2 x 10 B 3.6 x 10! & 8.7 160 d 4.9 x 10?2

e 7.8x1073 i 5.5x1072 ‘_ega (AR T h 2.02 %1073

N
4  Write 1n scientific (Om
QQI\J[B\,!I\“ n{N& Ige lA ¢ 0.04 d 0.000071

g 2480000 h 0.000000 108

5 Write these calculator dlsplays in scientific notation:

4 [4SEDT ® [38F-04 & [21E05 9 [q0F-03

¢ |b6.1ED3 I | 1.6E-06 g |3.9E04 h |6.7E-02

6 Write the numbers displayed in question 5 as decimal numbers.
In an exam i1t 1s not

For example, | 3.9E0E]| is 3.9 % 10° acceptable to write
Y y[}ur dINSWET as a
= 3.900 000 = 1 000 000 calculator display.
= 3900000

7 Use your calculator to evaluate the following, giving your answer in scientific notation:

a 680000 = 73000000 b 9004 ¢ 0.0006 = 15000

d |[[].[][l[]7)3 g 5.3x10% x 6.4 x 10° f 26 x10*x3.7x107*
3.6 x 104 h 4.9 x 102
7.5 x 101! 1.12 x 108

Unit One Polynomials Page 14



Questions B

Saturday, 12 August 2017 3:24 PM

1 Solve for z:

al 3% = b 3 = € 2°=8 d 5° =

@ 3°=1 f 5 =4 g 2° =15 h 5712 =125
A 2°2=1 | 3 =% k 271 =32 1 31722 =2
m 42:r+1:% n 9¢3=3 o (%)x—lzg p (%)2—9::9

2 Solve for x:

a bx 2% =40 b 6x 202 =24 ¢ 3x(3) =12

d_4x 5% =500 e 8x ()" =1 I 7x(3)"=63

4 22-5r —y= h 51—1_(%)1 \ 94—2:(%)%—1
jorxa2==8 B 3+l x 9o = (L) P ety

(= + \)(=-3)7C

-l EEE

e

1 azr=1 b r=2 € r=3 d z=0
e z=-1 f r=-1 g z=—-4 h =0
i z=-4 iz=-2 k == | ==
m = % n = % o r=10 p =
2 3 b r=10 € r=-2 d r=7:
e 3 fr=-2 guz== h o=z
i 1 jr=1 k nosolution | z=30r -1

Unit One Polynomials Page 19
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Further Expansion

Sunday, 13 August 2017 1:14 PM

In this section we expand more complicated expressions by repeated use of the expansion
laws.

Consider the expansion of (a+ b)(c +d + €).

Now (a+b)lc+d+e) Compare: O(c+d+e)
=(a+b)c+ (a+b)d+ (a+b)e =0¢+40d 4 0Oe
= ac + bc+ ad + bd + ae + be

Notice that there are £ terms in this expansion and that each term within the first bracket 1s
multiplied by each term in the second.

2 terms in first bracket = 3 terms in second bracket — 6 terms in expansion.

Com’ﬁm

Expand and simplify: (x + 3)(z? + 2z + 4) a\e :
{.L‘ +3)(z2 + 2z + 4) &
= z* + 227 ;l-ﬂiz.' " Qi term 02 ‘ke
‘a%f\ % d bracket x '3}
J:x 10z + g like terms}

<) el Tutor

Expand and simplify:

a z(r+1)(z+3) b (z+1)(z-3)(z+2)

a z(z+ 1)(z + 3)
= (z2+ z)(z + 3) {all terms in first bracket x x}
=3 +322+22+ 3z {expand remaining factors}
=z +45? + 3z {collect like terms}

b (z+1)(z—3)(z+2)
=(z?=3z+z-3)(z+2) {expand first two factors}
= (2 -2z - 3)(z +2) {collect like terms}
=1* =222 -3r+2r -4r -6  {expand remaining factors}
=2 —Tr—6 {collect like terms}

Unit One Polynomials Page 32
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Extension

Friday, 18 August 2017 6:30 AM

6
5. Find the coefficient of = in the expansion of (x — 1}3(1 +.T) .
X

10

6. Find the constant term in the expansion of (_r - ;)u)
X

12

7. Find the constant term in the expansion of (31 - E}u)
A,

1 f

8.  Find the term independent of x in the expansion of (2 — .t}s(im - .T)

X '
9. Find the term independent of x in the expansion o\%r -@Q—E\-‘)}‘
AL
ote>

63 231 130 -
5.19 G'_§ 7. i3 3.—5 9. -20
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Lvels 56 'Sicios|

13, Expand ard fully simaldy using the Binamial Expansicn:

&) @w@ & w(*)w()( el

52 ox_ _ 1ot 5 x?
= S, lox_ / +5E - /s_
3/2 165¢ ‘b" “,, 2 3¢ >
\
o > 5 (f S x> & 5 -——
Y~ _ T3 +2x - Cd
32T e % = 2> >

14, Simpity 5 n (/‘ - ‘)

15. Simpéfy the following:

e X))
o - 2x+))
Siad — P G Y3

A ~ {est - ﬁ
(eitve bina 4720, 2]

16. Find the cansiant term in the expansion of the following. Simplify your answer as far as possible.

* {3:*+;| 2 o g
r

B-r -
G\ % 2 L, 16-2r-2+
~ 30 < @) (‘) >
sc3o - =
3
- leq Ll = 70wkl
W
cO-
Level 7 \e .

17, Fully factorise the fallawing:

(5 — (5" & 2) m NO 3?)6
- ?’}5’ +35°-5 -3 \lq—%@ & Faderie '&qf&'
A% solva the folowing for © 5 + 2-;‘ -2 0 o 3
(a4 5= 5T 3 = (a2 4 x— 57)10x u 6 - (2> —=> >

- P(e%\%::o -?a e - dﬁ@p}é)gﬂ%xiﬁfv

xlix- 93 =) (Brem | X2 - 3) R
i x -64 0O . s _ Cb C%,.x,) Lcl 4 %74‘\7)6)
RS x= -
L. It Sreise > =
2
Pa— FEEN 24257 -1
=l o,
2 +q
_/’ Z13 - - =1} 2
— s 12 STRER o s

20 B Find the cacHicient of x° In the expansion of (2 — x){3x + 11", Simplify your arswer. ~ ~( 315
T —

1 ac .
<o) .
- A-r =5
sl
5
5.3X*/ dso
Gor:t
3 s -
223 — 13 re2
> “ ) '5‘><Z
I qI5y S
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_Example 11_|
Expand and simplify:
a (VB+2)? o (V3- Iy
a (V3 +2)? 8 (V38— V7)?
— (W3 2 <xydxD 1 0P = (V3)2 + 2x V3 x (—VT7) + (—V7)?
=3+4v3+4 =3-2V21+7
= 7444/3 =10 — 2v/21
|_Example 12_|

Expand and simplify:
a (3+v2)(3-v2)

b (2v3-5)(2v3+5)

a  (3+v2)(3-v2) b
=3 - (v2)?
=9-2
=7

preV\© pagC
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(2v3 - 5)(2v3 +5)
- (2\/5)2 - 5‘2
=(4x3)—25 c
=12-25 \e :
So
O

N \\ :

Did you notice that these
answers are integers?

N
.0 VK




Exercise 4F - Equality of Surds

Sunday, 27 August 2017 12:47 PM

¥ Solve for x and y given that they are rational:

#r+y/2=34+2/2 b 15-42=z2+y/2
< ~J'+y\/5:llA3\/§ d .r+y\/§:6
e .1'*‘1/\/'22 —3V2 f .r+yv/§:()
2 Solve for = and y given that they are rational: 24
B (z+yV2)2-V2)=1+2 b (z+yv2)3+V2) =1

€ (2-3vV2)(x+yv2) =2 d (z+yv2)(3-V2)=-4/2 2 _ 35) <x+ UE) = G

3 Find rationals @ and b such that:

& (a+vV2)(2-V2)=4-b/2 b (a+3v2)(3-v2)=6+b/2
52

¥ (a+bv3)2=33+20/3 d (a+bV3)72 =41 -24V3 Z%#?Uﬁ -%‘EX _ é.j =

‘ Find /11 - 6v/2. Hint: /2 is never negative.

‘ a Write /11446 in the form a2 + by3 where a, b€ Q. Z’)C -én — O 2\3 B %)c = )

b Can /11 +4v6 be written in the form a + b6 where a, be Q? Explain your answer.
’)c-%\j =0 2‘3-36%‘:])'

;L:%S 2*1\ ‘Olk:]:‘

1 a2=3, y=2 bxr=15 y=
¢cz=-11, y=-3 dz=6 y=0 »\
exr=0 y=-3 f U: —

2 ll:Z.yfi‘ b ?
:J:—%,y:—% d

3 aa=3 b=1 b

ca=5 b=2 or a=

o

a=3 b=-4 or a=

prem—
4 Lt V11-6vV2=a+
Show a+bv2=3
But 11-6vV2>0
7 =
VI11-6v2=3-V2

5 a 114 4W6=2/2+3

b No. (Suppose it cmPv
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Ex4E Q4 and Q6
Tuesday, 29 August 2017 612

(o) W2, 122 © |\ 22x % gl
I-Jz I+Jz 2252 - =228 2+2Jz
ke wdo o Single fro ke

R+ R - @f

2 -2
(1 —52)0*«5;) ( l*j;) Cl»S) a

(15> + (=32 i :
(- _ 2420

_ 142}‘2/2 + '}Az/*@
—\



Solving Examples

Friday, 01 September 2017 8:18 AM

gOL/\(Aa E?‘ a”"/ ,'Q S
/__

(ine o 7£(’><) :2x~é/_»
s

@ Solee S = 2>

ch—é -O

‘ @ps e

2x =6 .
x =2

Qwaa‘l-rq)‘ﬁ*g
@ Solee » u
2 Sx+6 ZO _
N3
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@) 32w AxTO

25 (- %= +16)=0
& b
22O (@) O
701:0 > =

e

9c70

e

10 a

Sxiz =

k.
xAL =2

O = xiox-2

O = (e lXL—-l)

‘s necrs
7
+§, =-t
no, %° invalid
' 4

@ 2x g ex - 2Ox"
z)gc 20 4 DO

o (et 5 0020

&
zD/o (7}— )= 4 )=0
2=
210 22210\ x ¢
%2 x=* S xs32
o —~-c

@ [ —S== =2
\g\:__z.\_ S?-)g
L
i =(AFST )

Q& Q.LI(VS?“& + e

\e &
, esa o = I3 = —2 -2«
USﬁ\ NOt ’X‘BB 2625 = & ﬁ::

Co +Bxrlo® = 16 (3~

LT > = N2

pad" B

L&)(:L + 24—% _IO%

7(,1-\» 6112}:0

Q‘ _;)Qc+ "D ~O

— :Z;s ot vk
b plugaed
Lemde Vo0
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3Adv Lesson 12: Advanced Quadratics

Friday, 15 September 2017 8:24 AM
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B: Sum and Product of Roots

Friday, 15 September 2017 8:29 AM

b
If az?+br+c=0 hasrootsaand G,then a+ 3= ——
a

—2r-1=0

G

If @ and 3 are the roots of 2x?
then a+3=1

For example:

and «afF =

Proof: If a and 3 are the roots of az®+ bz +¢c=0,
then az®+bxr+c=a(x—a)(z -p)
= a(a® — [a+ flz + aff)

b .
mz-}—;:r-ki:mz— [+ Blz + af
Equating coefficients,

at+f=—

L

and af =

2o

and of

| Example 11 | eor =) Self Tutor
Find the sum and produ [{1 S?dﬁ -~ 0z ‘35
Check your ansv&&ﬂ!d 'E, e qyeck?c(&‘
P e @0 22
If X an arethem@t& Hmm_m_ax;
and af= £
a 25
Check: 2522 —20x+1=0 has roots
20+ /400 —4(25)(1)  204£+/300 204+ 10v3 2443
50 caEy ER . g
These have sum = 2+\j§+ i \j:?# - v
5 5 5
and product = (2+‘/§) (2_ ﬁ) .~ -
3 ] 25 25
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Extension Questions

Friday, 15 September 2017 8:31 AM

2 The equation kx? — (1 + k)z + (3k +2) = 0 is such that the sum of its roots is twice their
product. Find & and the two roots.

3 The quadratic equation ax? —6x 4+a —2=0, a# 0, has one root which is double the other.
a Let the roots be o and 2ae. Hence find two equations involving c.

b Find a and the two roots of the quadratic equation.

4 The quadratic equation kx?+ (k—8)z +(1—k)=0, k#0, hasone root which is two more
than the other. Find & and the two roots.

S . and 1
2 k= £, roots are —1 and 5
] a—2
3 ad3a=- 22°=
a a
b a=f1,nx}l5are%undl or a= —2, rootsare —1 and —2

L k=4, roots are % and % or k =16, roots are % and %
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B SR
4
im=4 iim<a i m>4
A=9-8m + =
- ) = 17
E
im=2 dim<2 i m>3%
A=9—4m + ., -
-t ) = 11
Fl
im=32 iim<3 i m>3
A=Ek? 48k
* R
—8 0
i k<—=8Bork>0 il k< —RBorkz=0
i k=-8or0 iv -8<k<0
— .2
A=4-4k P
-1 1
i —l<k<l i -1<k<1
iii k==1 v E<—~lork>1
A=Fk?+4k— 12 + -+
-1 g
—6 2 k
i k<—bBork>=>2 ii k< -6Gorkz=2 a\ .
i k=—6or2 v —6<k<2 tes
A=k?—ak—12 - Q 36

g{e\ﬁe\ﬁ? 506 420

ANAE N
_IT3 3

i k<-Fork>3 i k< —Horkz3

i k=-2or3 v —F<k<3

A= -3k? -4k -t -
—% 0

i —3<k<0 i ~3<k<0

il k=-2or0 v k<—3ork>0
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3Adv Lesson 14 Division of Polynomials
Friday, 22 September 2017 6:58 AM

OAddiben

(2" +x? 2, .5) + (2.2 -—7¢——3> = % A3l A2

@ Swbtradtion /

2 > _ 23c-\—‘>:78+?"72'7f42k-)
Iz — (2 ;

- =2 {—Xl-l-clx -3

@ M &p Leakien / \ cO \)\L
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