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PrOb\er So\vingf Set A
BTOY\ie
p(x) = x -9x" + 2x + 4%
a)  Divide algebroiCally vion \ong dhvision:

X - 5x -18
X -4 lxi -9 + Ax + 49
3

X - Ax
-5+ 2x
- 5x + 20x
-1%x + 4%
- {8x+72
- 24

Remainder = - 24

x -9x" + 2x + 48
(x-4)(x* -5x-18) - 24
where 0=-5, b=-18, ovnd r=--94

b) p(x)

I

C) (x+ ‘l) 1S o factor .. dwvide bvl (x+1)

x* -] X +24

Soplx) = (x+2) (2 - 11x +24)

x + 2 ’x; %" + Qx + 49
=(xsr 2 x=2)(x-8)

x® +2x"
~ < +2x
- (Ix* ~22x%
24x + 4%
24x + 48
0



Bronze

d) 3<n<§
N —9%  + 2n+48 <0

Proo{: bl? exhaustion:

Zp) =4~ + 2@+ 48 = —24 £(
2p(5)=5° —A(57+ 2} 48 = —aq 20
Sp(6) =6 AN+ 2e)+48 = ~ a5 20
tpl(n= T —a()+ 2(1)+48 = -26 <0

So for < NnN<L B, x =9 + 22X+ 48 <0

Silver

P(x) = 215"+ 2% 4 20
(2x+1) is o factor .. divide avgebroically by 2x+1

%'~ 8x 420
254 |2x”—15x1+ 29 % 4 20

)

'l'x.;-l— x
-16x" + 32 x
“lex’ ~ %=x

40x + 20
A0x 4+ 20
0

P(x)= 25 —15x" + 22x + 20
= (2x+)(x*- 8x +20)
where 0=-8 and b=20



$'|\ver

b) One root when 2x+1 =0, x=-L

2

" Use discriminont For x°- 8 +20
azl, b=-%, ¢ =20

b -Aac

I

(-8) ~4(1)(20)
64 - %0
-164.0

L indicates no rea) roots .. p(x)=0 hos exac+lv|
One root

r

(1

2~ 15 +22x +20 = (2%x+1)(x*~8x +20)
2x+! >0 when x >—5\ - 2x+1 >0 for all real positive values of x

Complete +he square for x*~8x+ 20 .
x*-€x +20
(x-4)-16 +20
(x-aY+4

(1‘4'32 =0 for all rea) vatues of x

S (x=AY44 > 4 forall real values of x ana (2%+1)(x*~ 8x +20) >0
for ail reml positive volues of x



Gold

p(x) =9x° - 6x* - 20x -8

@) Using factor theorem !
£ =90Y -60)-200-% = -25 x
£ED290Y - 6(D-20M)-8 = <2 x

b)

£ (2=9(2)- 6(2)- 20(2)-8

1

0 v 50 foacror is(x-2)

Q" +12% + 4
X -2]q% - 6x* - 20x — %
A%’ - 135
12x —20x
12x ~2LAx
4x - %
Ax — %
0

p(x) =9x°~6x* ~20x -3
=(x-2) (qxl+\’)_x+4-)
where az%, b=12, (=4, ond d=-2

0 (%) = (-2 Ux +12% +4)
one real root s when x=2

" Use discriminant For 9= + 2% + 4
az9, b=\, ¢ =4

b -4Aac

I

(12) - 4@)(4)
\44 - 144
- 0

L

ndicades one reaml Yoot

.. p(x) =0 has exactly +wo real roots



Golck

Q) Carve with y= 9%’ —6x" ~20x —$
= (2-2) A% +12x + 4)
Z (x-2) (%x+'l)1

A =2 or 9(.:—_1’;_

Y= A’ - 6= 20 -9

o) (%ch’--éx1 < 20x+§
Qx> -6x* — 20x-§ < O
(x—').)(";x+'l)1< O

0

x £ -2 anol -2 L x < 2

e E]

LN sex notodtion

{xixé —3;} anad {xj—2-_<x< 2
3 )

X

[
//fI/(//




Problem Solving . Se+ B

Bronze

2 2
-X tpx + 9

f()=x
a) (x+)) is a factor
3 2
FCO =D -G +p-1)+g =0
-t =-1l=-p+gq =0
“2-p+9z0

nooon

-ptq-2
q-p=2

vl

b)  (x+ 3) isatactor

CofG-3) = (—3)3-(—’:)L+P(—%)+01/ =0
= -27 -9- 3p +q = O
z —%G—%p + CL:O
z —3p+c\/336
< oL—3p:36
<) 9q-p=?2
CL~5\7:'56

5'|mm\’r0meovl 5 equnotion .

gL:Z-\-p
2+p -2p = %6 q =2+ G17)
- 2Lp 224 q = -15

p=-17

p =-\7 omol oL:-\S



Bronze

d) x;—xz-fpx +q
L X -x*-17x ~15

facrorise +o ge+ !
(x+\)(x+'5)(x‘5)
. F(x):(x+\)(x+3)(x-5>

Silver
fx) = sz' x2+px +9

o) (x+2) is a factor
LEG2)Z 262V -G2Y +pl2) 4 g 20
S -6 -4 -2p +q O
= 20 -2p+g =0
- OL _')_P—']_O'-‘O

‘O) (x-2)is o factor

LR = 2(3Y () 4 p(3) 4q 0
=54 -9 +3%p +9:=0
45 + 3p +9 =0
= q + p +445 =0

9 ~Lp-20=0
q + 3p +445=0

9 = 20+ 2p q =20+ 2(-13)
7.04-'194-???4—45:0 (1,:—6

65 - - Sp

-\3 = P

P=-\% ond g:=-6



Si\ver

C) ?_xs-xz+px+q
G 2x’-x"-13x -6
facrorise +o get !
(+2)(x-3)(2x+1)
SRy = (v 2) (e -3) (e + L)
Gold

F(x) = 2+ (p+4)x"+ 8x+ q

0)

b)

(x-2) is & fattor
L)

(

¢ + 4p+lE +

(!

4p +9 +40:=0

(x +p) is a Fuctor
S fGp)

1

4p +49 +40:=0
4p2~gp +gq =0

9 = ~40-4p

4p"- %p + (-40-4p) =0
Ap” - 8p -40 -4p =0
492‘\'7_p—4030
P=9 o p=-2
p>0 .. p=5

40 + 4p +9=0

= o

o

(’).)1' + (p+rA)2" + B(2) +g9 =0

[6 +q/:o

(-p)Y +(p+A)-p) + E(-p) +q =0
P’ + P +4p - 8p + 930
4p"~‘3p +¢q =0

-40-4(9)
-60

5 oand CLZ—GO



Gold

d) X+ (p+a)x" 4 Bx+ 9
L x’+(5+4)x*+$x -60
x>+ Ax*+ $x-60

factorise to et :
(x-2)(x+5)(x+6)
()= (e-2)) (e B)(x +6)



