H2 MATHEMATICS (9758)
TOPIC INEQUALITIES
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x—=5
x —14—(2—x)(x—5) 50
x-5
x* =14—(2x-10-x" +5x)
x-5 -
2x* —Tx—4
x=5
2x+1)(x—4)
x-5

>0

>0

—%st4 or x>5

X
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(ii) To solve )|Cx|—_—154 > 2 —|x|, replace x with |x|
—l£|x|£4 or |x|>5
2

:0£|x|£4 or |x|>5

—4<x<4 or x<-5 or x>5



x +2x-5
x> —=2x
x> +2x-5
x*=2x -
X’ +2x—5-2x" +4x

x*—2x
2

—X +6x—5<0

<2

2<0

<0

x(x—-2)
2
X —6x+5 50
x(x—-2)
-1)(x-5
(-1)(-3)
x(x—=2)
+ - + - +
— 00— 00—
0 1 2 5 X
© x<0 or I<x<2 or x>5.
2 2
Solution of % > 2 1is the complementary of solution of XH2x—3 <2
X —2x X' —=2x
. . . 242[x]-5 :
So, replacing x with |x , solution of xji >2 will be
X —2|x|
O<[x|<1 or 2<|x|<5
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For 0<|x|<1, —l<x<I, x#0

For 2<|x|<5, -5<x<-2 or 2<x<5

Thus, range of values: —-5<x<-2 or 2<x<5 or —l<x<l,x#0



9 <x+5
(1—x)(1+x) x+1’
9—(x+5)(1—x)

(I-x)(1+x)
x> +4x+4
(1—x)(1+x)

(x+2)" (1-x)(1+x) <0---(¥)

x ==+l

<0

<0

Method 1:

Lx<—=2 or —-2<x<-1 or x>1

Method 2:

Since (x+ 2)2 >0 for x e, (*)is equivalent to
(1-x)(1+x)<0 and x# -2

sx<—=1 or x>1 and x=#-2
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()] 4x* —4x+1
_— <

0
1+x—2x"
(2x-1)° 0
(1—x)(2x+1)
Method 1:
(2x-1)’

(=) (2x<1)

Since (2x—1)2 > ( for all real values of x,
(1—x)(2x+1)<0

1
SLx<—— or x>1
2

Method 2:

(2x-1)’

(—x)(2xeD) "

v

1
SLx<—— or x>1
2

(.. ol 2
ll) (2 1 1) S
1+2x _22x+1
2
o))

1+(27)-2(27)

Replace x with 27,

2"<—% OR 2°>1 OR 2'=
(rejected, since x>0

2" is positive
for all real values
of x.)

Lol=



@ x +2x+1
Tt

>0
2x -1
(X+1)2
>0
2x—1
— — +
-1 1
2
) . 1
Using test point method, x =—1 or x > 5
(b) Let x=sind.
. ) 1
From (a), sin@ =-1 or sin@ > —
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() 2x% —2k?

2(x—k)(x+k)—x(x+k)
(2x—2xk—x)(x+k)
(x—2k)(x+k) <0

<0

<0

+

2k

() Let k=+/5 and replacing x with |x| .

2
2 10 _ x| 45
[
2
% < |x| ++/5  since |x|2 =y’
X
Hence,
|x| <—/5 (rejected - |x| >0)
or 0< |x| < 2\/3

—2\/§<x<0 or0<x<2\/§
(Also, —2+/5 <x<2+/5 andx #0)

x<—-k or O<x<2k
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(a) Consider the following cases:

2 Tx+3=13—x —(x2—7x+3)=13—x
x> —6x-10=0

6++/6% —4(1)(~10) x> —8x+16=0
X =

2(1) 882 —4(1)(16)

_6%+76 _6x2419 e 2(1)

2 2 =4
=3+/19

The roots are 3++/19 and 4.

(b)

From the graph, the solution is 3=v/19 <x<4 or 4<x<3++/19

v
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(b)

|3x2+8x—3:3—x ...... (*)
3x*+8x-3=3-x or —(3x2+8x—3):3—x

3x*+9x—-6=0 or 3x*+7x=0
x> +3x-2=0 or x(3x+7)=0
—3+./9—4(1)(-2
Lo (D(=2) =0 or 7
2 3
_3+417
2

(Alternative method: Squaring both sides and so on)

As seen from the graphs, for

|3x2+8x—3|23—x

3-17 7 3+17
x<—— 0 T

r ——<x<0 or x>
2 3



(b) For point of intersection between the 2 graphs,

(©

P <

x=0

5
x = 5=k

2x* —5=-2kx’
2x* (k+1)=5

Since x<0, x=-— .
2(k+1)

Hence, for x—i < k|x
2x

/ 5
<- 0.
x 2(k+1) or x>

Replace x by —x and k=3

3

x> or x<0

2(3+1)

xZ\/E or x<0
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