Oliver Murphy: Discovering Maths 4: EXERCISE 2F
1.3i)

X’ =7x+10=0=(x-2)(x-5)=0

= X=20rx=5

(ii) |
\ [

X*—7x+10<0=2<x<5

2.(i)

x> —8x+15=0=(x-3)(x-5)=0
=Xx=30rx=5

(i)

L] 1

x?—-8x+15>0=x<30rx>5
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3.(i)

X’ —2x-8=0=(x—4)(x+2)=0

= X=40rx=-2

/

|
i

/

x?—2x-8<0=-2<x<4

(i)
X’ +x-20=0=(x
= X=-50rx=4

+5)(x-4)=0

|

xX*+x-20>0=>x<-50rx>4

20f 10



Oliver Murphy: Discovering Maths 4: EXERCISE 2F
(iii)
x*=3x-10=0=(x+2)(x-5)=0
=>X=-20rx=>5

-4 M \ [] 2 4 / [] 1 o

2

x?-3x-10<0= -2<x<5
(iv)

X’ —4x=0=x(x-4)=0
=Xx=0o0rx=4

x?—4x>0=>x<0o0orx>4
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(v)
X’ —4=0=(x+2)(x-2)=0
=>X=-20rx=2 .
\ /
\

i {
B k] ) 1 l,lb 3
\ /

\ } /

-

X2 —4<0=-2<x<2

4.(i)
2x* +x-10=0=(2x+5)(x-2)=0

=>X=——0rx=2
2

| : |

2x2+x—10<0:>—5<x<2
(i)
6x*=X+1=6x>—x-1=0
:>(3x+1)(2x—1):0

1 1
=S X=-=0rXx==
2

6x22x+1:>xs—%orx2l
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(iii)

2X° +4x+7=x*+12= x> +4x-5=0
:>(x+5)(x—1):03 x=-50rx=1

2X° +4x+T7<x*+12= -5<x<1
(iv)

(x-3)(1-x)>-15

= x(1-x)-3(1-x)>-15

= X—x*-3+3x+15>0

= X +4x+12>0

=0>x*—-4x-12
X’ —4x—12=(x+2)(x-6)=0=>x=-20rx=6

X2 —4x-12<0=-2<x<6

5.
ax’+bx+c=0
X —6x+2=0

} a=1 b=-6,c=2

_-b+b®—4ac _ —(—G)i\/(—6)2 -4(1)(2)

X
2a 2(1)
. 6+/28 _ 6+ 47 _ 6+ 247 347
2 2 2
\ /
S

X2—BX+2<0=3-+/7 <Xx<3+-7
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6. (i)
{ax2 +bx+c=0

> 13y 13 0} a=1 b=-13, c=-13
X°—=13x-13=

_—bxyb?—dac _ ~(-13)%,/(-13)° -4(1)(-13)
- 2a - 2(1)

13++/221 13-+/221
T T T

X

-0-9

X:”’*T V21159

(ii)
n°-13n-13>0=n>13-9i.e.n=14
(Note: n cannot be negative so we do not
consider the case where n<—-0-9)

7.(1)
{ax2 +bx+c=0

ox? 11y 20 O} a=2 b=-11 c=-22
X°—-11x-22 =

_bxyb?—gac _ —(-1D)%(-11)* - 4(2)(-22)
- 2a - 2(2)

11++/297 11-+/297
X :T: X :T =

X

-1.6

7-1

L 1143207
4

(ii)

2n? <11(n+2)=2n*-11n-22<0
=-1.6<n<7-1

= the greatest value of n is 7
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8.

(x-4) 222> 3(x- 4y

= (x—4)(x+3)>3(x* —8x+16)

= X* —Xx—12>3x* - 24x+48

= 0>3x* —x* —24x+x+48+12

= 0> 2x*—23x+60

= 2x?—23x+60<0

2x* —23x+60=0= (2x-15)(x—4)=0
=>X=40rx=7-5

= 2x*-23x+60<0=>4<x<7-5

9.

(x—z)”‘—Jrlll<2(x—2)2
X_

:>(x—2)(x+1)<2(x2—4x+4)
= X*—x—-2>2x*-8x+8
=0<2x* —x*—8X+X+8+2

= 0<x*-7x+10

= x*-7x+10>0

X’ =7x+10=0=(x-2)(x-5)=0
=>X=20rx=>5

= x*-7x+10>0=>x<2o0rx>5

10.

(x+1)2x—_i>2(x+1)2
X+

= (x+1)(x=3)> 2(x* +2x+1)
= X" —2X—-3>2X* +4x+2
=0>2X" —X* +4X+2X+2+3
= 0> X" +6X+5

= x> +6x+5<0

x> +6x+5=0=(x+1)(x+5)=0
=>X=-5o0rx=-1

= x*+6x+5<0=>-5<x<-1
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11.
(x+1)2);—;lll<2(x+1)2

= (x+1)(x—4) < 2(x* + 2x+1)
= X =3X—4>2X* +4X+2
=0<2x* - x> +4x+3x+2+4
=0<x*+7x+6

=X +7x+6>0

x> +7x+6=0=(x+1)(x+6)=0
=>X=-1orx=-6

S X +7X+6>0=>x<-60rx>-1

12.

2> X+1 2
(x-1) E<3(x—1)
:>(x—1)(x+1)<3(x2—2x+1)
= x*-1>3x*-6x+3
=0<3x* —x*—6x+3+1
= 0<2x*—6x+4
= 2X°—6X+4>0=>x"-3x+2>0
X’ =3x+2=0=(x-1)(x-2)=0
=>x=lorx=2

=xP-3x+2>0=> x<lorx>2

13.
2x-1 2

—3y >3(x-3
(x-3) 2723(x-3)

= (x-3)(2x-1) = 3(x* - 6x+9)
= 2x* —7x+3>3x*-18x+27

= 0>3x"-2x* 18X+ 7x+27-3
=0>x"-11x+24

= x> -11x+24<0

x> —11x+24=0= (x-3)(x-8) =0
=x=30rx=38

= x°-11x+24<0=>3<x<8
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14.
(X+5)2 2x+1
X+5

= (x+5)(2x+1)<0
= 2x? +11x+5<0
2x* +11x+5=0=> (2x+1)(x+5)=0

:>x:—50rx=—1
2

<O><(X+5)2

:>x2+7x+6<0:>—5<x<—E

15.

(3x+5)2 x-1

3x+5
= (3x+5)(x-1)=0

= 3x?+2x-5>0
3x*+2x-5=0=(3x+5)(x-1)=0

>0x(3x+5)°

:>x:—E orx=1
3

3x2+2x—520:>x£—§ orx>1

16.

2 X+2 2
(X—3) X—_3>1(X—3)
:>(x—3)(x+2)>1(x2—6x+9)
=X —x—6>x*-6Xx+9
=X =X*—X+6x-6-9>0
=5Xx-15>0=>x-3>0
= X>3
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17.
f(x)>5:>@>5
X+1

)2 100
X+1

= (x+1)100 > 5(x2 + 2x+1)

=100x +100 > 5x* +10x +5

= 0>5x*+10x-100x +5-100

= 0>5x*-90x-95=0> x*-18x-19

= x*-18x-19<0

x* —18x-19=0=(x+1)(x-19)=0

=>x=-1lorx=19

X -18x-19<0=-1<x<19

= (x+1 >5(x+1)2
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