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+ Commonly Asked Questions

¢ EQUATIONS & INEQUALITIES

¢ Commonly Asked Question 1.

Without the use of a calculator, solve the inequality

322 —dx -7
—_— > 2.
22—x—-6 —
Hence solve the inequality
322 — 4|z -7 =9
22 —|z| -6 —

Solution.

% Approach!
e DO NOT cross multiply. In H2 math, form one fraction.

Put the inequality into one fraction before factorising.

322 —dx — 7
—-22>0
z2—x—6 -
3x274x7772(:6271:76)>0
2 —x—6 -
2 _fr 9.2
3z —4dx -T2z +2x—|—12>0.
22 —2—6 -

Complete the square in the numerator because it cannot be factorised.

2

x —2ZE—|—5>
22—x—-6 —
V2 12
(x—1)*—1 +5>0.
(x=3)(x+2) —

_1)2 U]
(x—1)"+4 >0
(r—=3)(x+2) —

0.

() If numerator or denominator cannot be factorised.

square.

Since (x —1)2>0, (zx — 1) +4 > 4, so (x — 1)? + 4 is always positive.

Simply complete the



+ Commonly Asked Questions

Since the numerator is positive,

for the whole fraction to be positive, the denominator is also positive.
However, the denominator is always exclusive of 0.

The critical values are —2 and 3, both hollow.

+ - +

< —=20rx > 3.

Remember
o Always write this statement and solve till the equation to be solved is shown!

o Always use a number line to show working!
o Final ans will never be AND. Always OR.

3x2 — 4w — 7
A,
22—r—-6 —
Replace x with |z|:
3|z —4|z| -7 -9
2 =zl -6~
2 _ —
3z —4lx| -7 59

22— |z -6 —
This uses |z|? = 22.
From above, © < —2 or z > 3.

ozl < =2 (rejas |x| > 0) or |z| > 3.

sr>30rx < —3.

Remember

e In a hence part, write the substituted inequality out in full first. Here that is the substitution line with
|| written in place of every x.

o Jumping from the first answer straight to |z| > 3 loses the method mark, even when the final answer
is right!




+

Commonly Asked Questions

¢ Commonly Asked Question 2.

(i) Without using a calculator, solve the inequality

(ii) Hence solve

5¢ —1
224+ —6 "
1-5Inz

1 .
T neZtinz—6°

Solution.

(i)

S5r —1
— < 1.
22 4+x—6 "
S5 —1
—— —1<0.
22 4+x—6 -
1 — (2 _
bx—1—(x*+x 6)<0‘
224+ x—6 -
5x—1—x2—m+6<0.
2 4+x—6 -
—22+4x+5
_—— <0.
22+x—-6 —
2
_[x2 —4x —5] <o.
T¢4+x—06

() Remove the negative sign. Remember to flip inequality sign!

a:2—4a:—5>0
24+x—6 —
(x —5)(x+1)

i1 d)@_2) ="

() Hollow for exclusive full for inclusive.

rx<=3or —1<zx<2o0rx>5.



Commonly Asked Questions

(i)
5r — 1
—— <1
2+x—6 "
Replace = with In z:
5(Inz) —1 <1
(Inz)2+ (Inz)—6 —
—[1—=5Inz]
(Inz)2+Inz—6 —
1—-5Inz
> _
(Inz)2+Inz—6 —
1-5Inz
(Inz)2+Inx—6 —

1.

From (i), 2 < —3or —1 <z <2o0rx>5.

Ine<—=30or —1<Ilnz<2orinz > 5.

3

0 <z <eBore ! <z<elorz>e.

() z cannot be < 0 for In z to exist!




+ Commonly Asked Questions

¢ Commonly Asked Question 3.

(a) Using an algebraic method, solve the inequality

1‘7—1_4<1
342 — a2 '

(b) Hence solve the inequality
z2 —4

— < 1.
xt+ 222 -3

Solution.

(a)
T+ 4

3+ 2z — x2
r+4
3+ 2xr — 22
z+4— (3+2z—2?)
3+ 2x — 22
r+4—3—2z+ 2>
3+ 2x — 22
2 —x+1
3+ 2x — 22
2 —x+1
— (22 — 22 — 3) <

<1

-1<0.

< 0.

< 0.

< 0.

T
Since (z — 3)2>0, (z— )2+ 32 >3

Since the numerator is positive,

for the whole fraction to be positive, the denominator is also positive.
However, the denominator is always exclusive of 0.

The critical values are —1 and 3, both hollow.

+ - +

r< —lorx>3.

6



Commonly Asked Questions

(b)

Replace = with —22:

From (a), z < —1 orz > 3.

T+ 4 <1
342z — a2
—2? 44 <1
3+ 2(—2?) — (—2?)? '
—z244
3— 222 — g4 <l
22 —4 <1
—(3—22%2 —z4) )
22 —4 <1
x4+ 222 -3 '

c—at< —1lor—z°>3.

x% > 1ora® < -3 (rejas 22 > 0).

r<-—lorx>1.
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Commonly Asked Questions

¢ Commonly Asked Question 4.

Given that a is a positive real number, solve the inequality

2 _
z T+2 <0,
2?4+ (1—-a)x—a —
leaving your answer in terms of a.
Solution.
2 _
T T+ 2 <o.

2?2+ (1—a)x—a —

Factorise the denominator, including the unknown a.

(x =3 — (3 +2
ey =

() Try to see the factorisation including an unknown.

Since (z —3)?>0, (z— 32+ 1> 1

Since the numerator is positive,
for the whole fraction to be negative, the denominator is negative.
However, the denominator is always exclusive of 0.

The critical values are —1 and a, both hollow. Since a > 0, a is to the right of —1.

+ - +
o o—> =1
-1 a
—-1l<z<a.




+ Commonly Asked Questions

¢ Commonly Asked Question 5.

Without the use of a calculator, solve the inequality

2 _
2x4 + 2x 11>1.
2 —-2x+1 —

Hence solve the inequality
1z% — 22 —2 -

2 -2z +1
Solution.
222 + 22 — 11 )
2 -2x+1 — 7
222 + 2z — 11
H—x_lzo‘
2 —2x+1
2 1 (2
20 42z — 11 — (z 21‘—|—1)>0
2 —2x+1 -
2x2+2x—11—$2+2$—1>0‘
2 -2z +1 -
2 _
x4+ 4x 12>0.
22 —-2x+1 —
(m+6)(w—2)>0'
(z—12
The critical values are —6, 1 and 2.
(xr —1)? > 0 for z # 1, so the sign does not change at 1.
+ - — +
® O ® i
-6 1 2

x<—6orzxz>2.

Remember

o Trickiest type. Be careful!
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a1
Replace = with —:
X

From above, © < —6orz > 2.

1

1 1
—=-6atr=——-,and — =2atz = —.
T 6

s

222 4+ 2x — 11
2 —2x+1

>1

242z — 1122

1—2x+22 —
1122 — 22 — 2

2 —2x+1

> 1.

1122 — 22— 2
< —

2 -2z +1

< —6or

8=
S

1
2

By GC, plot y = é with the lines y = —6 and y = 2.

Steps:
1) Press Y=, enter:

Y3 =2
2) Plot the graph.

NORMAL FLOAT AUTO REAL RADIAN

Plot1 Plot2 Plot3
'NA:-H

E\Y2B-6

E\Y3B2

E\Y4=

E\Ys=

N\Ys=

\Yz=

E\Ys=

> 2.

MP n

GRAPH

NORMAL FLOAT AUTO REAL RADIAN MP n

From the GC, the curve is on or below y = —6, or on or above y = 2, for:

When z = 0,

10



