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Inequalities
B e *)
X;4_1<0
3+2x—x°
X+ 4 _3+2x—x2<0
3+2x—x* 3+2x-x?
x> —x+1 <0
34+ 2x—x?
x> —x+1 >0
x> —2x-3

2
Since x2—x+1:(x—%j +%>0 for any real x

(OR coefficient of x> =1>0 and discriminant,b* —4ac = (-1)* - 4(1)(1) = -3 < 0 imply
that x> —x+1> 0 for any real x)
1
... 2— > O
X*—2x-3
; >0
(x+)(x-3)

+ KN -

/i’\+
"
3

v
>

-1
SX<-=1or x>3

By replacing x with (—x*) in (*), we have:

X’ +4 <1
3—2x*—x*
x> —4 _
—————— <1 which is what we need to solve.
X +2X° -3
From earlier part, —x*<-1 or —x*>3 (N.A., since —x* <0

x*>1 for all real x)
x<-=1or x>1
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2i 4x2+4x+3:(2x+1)2+2>0 VxeR
Alternative Method
Discriminant = 4 —4(4)(3)=-32
Since coefficient of x? is positive and discriminant < 0, 4x* + 4x +3 is positive
i 4% + 4x% +3x
———<0
X +X-2
x(4x2+4x+3)
<0
(x+2)(x—-1)
X <0 since(2x+1)2+2>0 VxeR
(x+2)(x-1)
- + - +
I [ | ”
-2 0 1
Therefore X<—-2 or 0<x<1
i | Let y=|In¥
3 2
4y 2+4y +3y20
y +y-2
—2<y<0or y>1
-2<|Inx/<0or |Inx/>1
Xx=lorihx<-lorinx>1
x=1lor O<x<e?lor x>e
3 2V2V_5>0
w -3
Yt -+ R /
SN RN B B\ /5
2 . 2
—\/§<w<\/§ or W>E
2|y|=5)sin x
y?-3
) 2|y|-5
Since sinx <0 for 7z<x£3—”, |2L320
y —

Fromabove, —/3<|y|<v3 or |y|zg

0<|y|<+/3 or |y|zg
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—3<y<\/§ or yzg or y<—E

4

4—x> 4
X+ 2

4 x—4<0
X+2

5
4+(x+2)(x—4)y<_0;
X+2 B
2
X —2x—4SO

X+ 2
(x-1)2-5 <0 Q(Mb)(ab)
(x+2)

(x=[1=~s])(x—[1+5])

—

<0
X+ 2
— o, + _
; ¢
-2 1-+5 1++5
X<=2 or 1-V5< x<1++5
Alternative
4-xz-2
X+2

Multiply by (x+2)? on both sides,
(4—x)(x+2)2—4(x+2) >0, x#-2
(X+2)[(4-x)(x+2)-4]>0

(x+2)(=x2 +2X+4) >0 X#=—2
(X+2)(x* —2x-4)<0
(x+2)(x—[1=v5])(x—[1++5]) <0

1-45 / .
-2 \%+\/§

X<=2 or 1-V5< x<1++5
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4
4—(1x|-1)2 ——+—
(| | ) (|x|—1)+2 Since 2_\/g<0, |X| is
5—|x|> 4 always greater than
X+t 2 /5 for all real x

Hence, replace x with (|x|-1) in earlier sol:

s x-1<-2 or 1-V5< |x|-1<1++5
= x| <-1 or 2-V5< |[X|<2+45
No solution as x| >0 2-V5< |x and [x|<2+V5
for all real x xeRas x>0 and —(2+V5)<x<2++5
ie. —2-V5< x<2+45
Ya
y =[X|
\ /y:2+\/§
S > X
25 2445 1o 5
\,/:—1
5 - 3x > 2
X5 —6x+11

3x > 2(x2 —6x+11)

(x—%)(x—2)<0

2<x<1—1
2

Lety:ZeX,2<2eX<1—21:>0<x< Inlz1
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6
In (Zx—gjzo where a>1.
X

a
2X——2>1
X
2
2X° =X a2

X

2[)(_1+J1+8a)][x_1— 1+8a)J
>0

0

4 4

X

« 21+ J1+8a

4

x<0 or

1-v1+8a <
— =

7 X2 +2x+3
ax’ —(a+1)x+1
2
(x+1)"-1+3 <0
(ax—-1)(x-1)
2
(x+1)"+2 y
(ax-1)(x-1)
9“%(X+DZ+2>0fma”XER,
= (ax-1)(x-1) <0

If ais positive i.e. 0<a<l

\ /
N

1

1<x<E
a

If a is negative i.e. a<0

1
X<— or x>1.
a
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8 (x+a)(x—b)
(x)(x—c)’
Since (x—c)2 >0 as x#¢,

(x+a)(x—b)<0

: N
x(x+a)(x—b)<0 % O b

X<—a or O<x<b and x=c

<0, x=#c,x=0

Replace x by Inx.
Inx<—-a or O<Inx<band Inx#¢c

O<x<e?® or 1<x<e®” and x=e°

9 X2 —X+2
x*+(1-a)x-a
1 7
(x 2) +4 3
(x—a)(x+1)

Since numerator is always positive,

;SO:(x—a)(x+1)<0:>—1< X<a
(x—a)(x+1)

10 §+ls X(1+x)

1+1—x(1+ x)<0
X

2
1+X—X (1+x)<

<0
X
2
(1+x)(1 X)SO
X
(1+x)2(1—x)<0 -, e T
X -1 0 1

Xx<0 or x2>1
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1-e¥ +e ¥ —e*<0

1_ .« x
l+e—xse (1+e )
Replace x by e*,
e“>1 or e"<0 (reject)
x>0

11 [ 3
1-x
3
———(5-4x)<0
T~ (5-4%)
3—5+9x—4x2S
1-x
2
4x _9X+2£0
x-1
(4x-1)(x-2)
x-1
_ + _

<5-4x

0

<0

1

X<

I
1
4

l or 1<x<2
4

Let x=siny,

v

. sin ys% or 1<siny<2 (rejected)

. —r<y<0253 or 289<y<~r
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12

Ay

v

(a.0) X

y=0 O/
(()’_/ab)

X =d

Method 1: Simplifying the modulus using the graph

From the graph, the root of o =b(x—a) is equal to the root of —[LJ=b(x—a)
a—x a—x
1 2 1
—>-=(x—-a) > x=at—.

. 1
Since x>a, X=a+—.

Jb

Method 2: Solve by squaring both sides

! =b(x—a):>(iJ2 =b2(x—a)2

a—Xx a—X

:(%T:(x—a)z(a—x)z:(x—a)4

= ==(x-a)’ (since b >0)

1
b
:>x=aii.
Jb

. 1
Since x>a, Xx=a+—.

Jb

From the sketch in part (i),

1
X<a or a<X<a+ﬁ

OR

1
X<a+-—=, X#a

N
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13 x+3> X
1-x  2x+1
X x+3<0

- S
2X+1 1-X

X(x-1) +(x+3)(2x+1)
(2x+1)(x-1)
(x+1)?
(2x+1)(x-1)
L—2<x<lx=-1

<0

Replace x by —|x|
= -1<-|x <L -|x=-1

= —1<|x <3, |x|=1

= -—1<X<3,X=%1

14
AY
y=In(x*-4)
L 0] X
| y=8-x
In(x* —4)+x*-8<0
In(x* —4) <8-x*
The suitable additional curve is y =8—x°.
Intersection points between the 2 graphs:
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(—2.63,1.07), (2.63,1.07) (3s.f.)

The solution to the inequality In(x* —4)+x*-8<0:
263<x<-2 or 2<x<2.63(3s.f)

Qn 15 TJC Prelim 9758/2022/01/Q3
(i)
Y4

s > X
o
At the intersection points, |x+a|=|ax+1]
x+a=ax+1l or x+a=—(ax+1)
x=1 or Xx=-1
From the graph, the solution is —1< x<1
. : 1 1
(i)  Replacing x by =, -1<—<1
X X
1
From the graph of y ==,
X
y A
________ &t_ y= 1

1 1
\_'“ ________ y =1

The solutionis x<-1 or x>1
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