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Ex.

Sol.

WAVY CURVE METHOD

This method is used to solve inequalities with a particular structure.
(x—01)P1(x—0p)P2...(x— 0ty )PM
(x=B1)91(x=B2)92...(x—Bp)n

Let's name the expression on the left-hand side as f(x). Hence, we can express it as "f(x) > 0" or

"f(x)=0"or".."

f(x) < 0 orf(x) < 0 to solve, where py, P2, -, Pm» 91, A2, > qn € N and ay, oy, ..., A,

B1,B2, -, Bn € Rsuchthata; # B;vVi=1,2,...,mandj=123,..,n

We adopt the following stepwise procedure.

<0or >0or <0or =20

Determine the values of x where the numerator and denominator are zero individually. These
values are...at;, Q5 ..., 0, and By, B, ..., Bn- These are called critical points.

Plot them on the number line. Let us assume that oy < a, < az < <oy < B <Py <+ < By
(i) For f(x) > 0 and f(x) < 0, plot the points oy, ay, ..., &y, and B4, By, ..., Bn With oy,
on the extreme left and 8, on the extreme right, e.g.,
ol o o3 1 B2 B
———— P ——b—
(i) For f(x) < 0 and f(x) = 0, plot the points a3, az, .., am on the number line with darkened
bubbles whereas (31, 2, .., Bn as undarkened bubbles.
oL o2 [VE] {31 B2 [Bn
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(x=e1)P1 (x=0p)P2...(x~ )P
(x=B1)91(x-B2)92...(x~Bn)In
then the wave will start from above the line to the right of n as shown below.
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If we are solving an expression of the type with plus sign before f(x) like +

(x=ap)P1(x—0z)P2...(X~0py)Pm
(x—B1)91(x—B2)92...(x—Bn)4n

And if the expression has a negative sign before f(x) like — then the wave

will start from below the line as shown below.

AN

If some of the ai’s or f3;’s are the repeated roots with even multiplicity, then the sign will remain
the same from right to left and for odd multiplicity, we will have a change in sign, e.g.,

A

The wave bounced back at ‘3’ because x = 3 is a root with multiplicity 10 (even).

The solution to "f(x) > 0" or "f(x) > 0" is the combination of all intervals where we observe positive
signs, while the solution to "f(x) < 0" or "f(x) < 0" is the combination of all intervals with negative
signs.

w0 <

Solvex? —4 >0

x2—4>0

x+2)x—=2)=0

The critical values are -2 and 2

~ The solution set is (—o0, —=2] U [2, 0)
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Ex. Evaluate =~ <3
X+3

So. *1-3<0

X+3
X—-1-3x-9

<0
X+3
—2x—10
<
x+3
+5
s

x+3 T
The critical points are — 5, —3

“ X € (—0,=5] U (—3,)

Ex.  Ifx € [=55] then find the interval in which ~ lies.
Sol. v X €[=55]then —=5<x<5
1 1 1 1
~ Then =< —-or=-2>-
X 5 X 5
1 1 1
s € (—oo, _E] U [E,oo)

Ex. Find the common solution of the inequalities (x - 1)(x-4) > 0and (x + 2)(x - 2)(x-5) > 0.

Sol. v (x-1)(x-4)>0then
T~

1\—/4

~X E (—00,1) U (4,00) ....(1)
and (x + 2)(x — 2)(x — 5) > 0 then

N /
_/—2 2\—/5
~“X € (—=2,2) VU (5 x)
From (i) and (ii),
X € (—=2,1) U (5, )

(x=3)2(x+5)(x-2)3

Ex. Solve for x, >0
(x+7)(x-9)
_3)2 _n3
SOl. (x—3)“(x+5)(x—-2) > 0
(x+7)(x-9)

The critical value are — 7,—5,2,3 and 9

+

/N :
-7 \\—/ -5 2\\_-/3\—/9

Solution set is (—o0, —=7) U [=5,2] U (9, ) U {3}
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