Tri Kwon Do
By Patrick Quigley

Tri Kwon Do is my general approach to factoring trinomials. It is based on a combination of several
traditional factoring techniques, with a few non-standard tricks thrown in. Tri Kwon Do has three stages:

I.

Position Yourself Write the trinomial in the proper form.
II. BrACe Yourself: Use B and AC to split the middle term of the trinomial into two terms.

III. Start Boxing: Factor the newly created quadrinomial by grouping.

Each of those three stages has three parts. A more detailed outline of the process might look like this.

II.

I1I.

Positioning

1.
1.

iii.

Place the terms in descending order.

Factor out the Greatest Common Factor (GCF). The sign of the coefficient of the GCF should
match the sign of the leading coefficient of the trinomial.

Identify A, B,and C as the coefficients of the remaining terms in descending order.

BrACing.

1.

il.

1il.

List all integral factor pairs of AC such that the larger factor has the sign of B and the
smaller factor has the sign of B-AC .
Find a factor pair which sum to produce B . If no factor pairs sum to B then the remaining

trinomial is prime and you are finished.
Use the factor pair to split the middle term of the trinomial into two terms.

Boxing. (If A is 1 then you can skip to part iii.)

1.
1.

iii.

Draw a box around the four terms of the quadrinomial.

Factor out the GCF for each diagonal pair. The sign of the coefficient of the GCF should
match the sign of the leading coefficient of each pair.

Write out the fully factored form of the trinomial.

This may seem like a lot of work, but it takes more writing to list the steps than it takes to do them. With
a little practice, Tri Kwon Do is a very fast and efficient method.



Example 1: Factor 25x” +90x> —10x* .
I. Positioning

In descending order the terms are —10x* + 25x° + 90x? .
The GCF is —5x” . Factoring that out produces —5x*(2x”> —5x—18).
A=2,B=-5,and C =-18.

II. BrACing
B =-5 <0 so the larger factor in each pair must be negative.
AC =-36.

B-AC >0 so the smaller factor in each pair must be positive.

Smaller  Larger

Factor Factor Sum
+1 -36 = =35
+2 -18 = -16
+3 -12 = -9
+4 -9 = -5 = B
+6 -6 = 0

Since +4 and -9 add to produce -5, we split —5x into +4x and —9x.

I11. Boxing

OO
2 \< 0 >/

-9

So 25x° +90x> —10x* = -5x(2x* = 5x—18) = -5x*(x +2)(2x = 9).



Example 2: Factor 5x* —7x—6 .
I. Positioning

The terms are already written in descending order.
The GCF is 1 so it does not need to be factored out.
A=5,B=-7,and C=-6.

II. BrACing
B =-7<0 so the larger factor in each pair must be negative.
AC =-30.

B-AC >0 so the smaller factor in each pair must be positive.

Smaller  Larger

Factor Factor Sum
+1 -30 = -29
+2 -15 = -13
+3 -10 = -7 = B
+5 -6 = -1

Since +3 and —10 add to produce —7, we split —7x into +3X and —10x.

I11. Boxing
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So 5x*=7x—-6=(5x+3)(x-2).



Example 3: Factor 15x> +16x+4 .

I. Positioning
The terms are already written in descending order.
The GCF is 1 so it does not need to be factored out.
A=15,B=16,and C=4.

II. BrACing

B =16 >0 so the larger factor in each pair must be positive.
AC =60 .
B-AC >0 so the smaller factor in each pair must be positive.

Smaller  Larger

Factor Factor Sum
+1 +60 = +61
+2 +30 = 432
+3 +20 = 423
+4 +15 = +19
+5 +12 = +17
+6 +10 = +16 = B

Since +6 and +10 add to produce +16, we split +16x into +6x and +10x .

II1. Boxing
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So 15x* +16x+4 =(5x+2)3x+2).



Example 4: Factor 21x* —29x—10.

I. Positioning
The terms are already written in descending order.
The GCF is 1 so it does not need to be factored out.
A=21,B=-29,and C=-10.

II. BrACing

B =-29 <0 so the larger factor in each pair must be negative.
AC =-210
B - AC > 0 so the smaller factor in each pair must be positive.

Smaller  Larger

Factor Factor Sum

+1 -210 = =209
+2 -105 = -103
+3 =70 = -67
+5 —42 = 37
+6 =35 = =29 = B
+7 -30 = 23

+10 -21 = -1

+14 -15 = -1

Since +6 and —35 add to produce —29, we split —29x into +6x and —35x.

III. Boxing
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So 21X — 29X —10 = (7X+2)(3X—5).



Example 5: Factor 10 —23x—5x" .
I. Positioning

In descending order the terms are —5x° —23x+10.
The GCF is -1. Factoring that out leaves —(5x” +23x —10) .
A=5,B=23,and C=-10.

II. BrACing
B =23>0 so the larger factor in each pair must be positive.
AC =-50

B-AC <0 so the smaller factor in each pair must be negative.

Smaller  Larger

Factor Factor Sum
-1 +50 = 449
-2 +25 = 423 = B
-5 +10 = +5

Since -2 and +25 add to produce +23, we split +23x into —2x and +25x .

III. Boxing

-2
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So 10-23x—5x" =—(5x—-2)(x +5).



Example 6: Factor 40y° —6+22y.

I. Positioning

In descending order the terms are 40y” +22y—6.

The GCF is 2. Factoring that out leaves 2(20y* +11y—3).
A=20,B=11,and C=-3.

II. BrACing
B=11>0 so the larger factor in each pair must be positive.
AC =-60

B-AC <0 so the smaller factor in each pair must be negative.

Smaller  Larger

Factor Factor Sum
-1 +60 = 459
-2 +30 = +28
-3 +20 = +17
—4 +15 = +11 = B
-5 +12 = +7
-6 +10 = +4

Since —4 and +15 add to produce +11, we split +11y into —4y and +15y .

I11. Boxing
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So 40y> —6+22y=2(20y* +11y—3)=2(5y - 1)(4y +3).



Example 7: Factor v’ +36—13v .

I. Positioning
In descending order the terms are v* —13v + 36 .
The GCF is 1 so it does not need to be factored out.
A=1,B=-13,and C =36.

II. BrACing
B =-13<0 so the larger factor in each pair must be negative.
AC =36

B-AC <0 so the smaller factor in each pair must be negative.

Smaller  Larger

Factor Factor Sum
-1 -36 = =37
-2 -18 = =20
-3 -12 = =15
—4 -9 = =13 = B
-6 -6 = =12

Since —4 and -9 add to produce —13, we split —13v into —4v and —9v .

I11. Boxing
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So v —13v+36=(v—4)(v-9).

Shortcut: Since A =1, we could have used the fact that -13 split up into -4 and -9 to factor the
trinomial into (v—4)(v—9) without using the box.



Example 8: Factor 32x — 30x” + 6x’.
I. Positioning

In descending order the terms are 6x” —30x” + 32x .
The GCF is 2x . Factoring that out leaves 2x(3x° —15x+16) .
A=3,B=-15,and C=16.

II. BrACing
B =-15 <0 so the larger factor in each pair must be negative.
AC =48

B-AC >0 so the smaller factor in each pair must be positive.

Smaller  Larger

Factor Factor Sum
-1 —48 = 49
-2 24 = 26
-3 -16 = -19
—4 -12 = -16
-6 -8 = -14

Since none of the pairs sum to —15, the trinomial is prime.

So 32x—30x" +6x° =2x(3x* —15x +16).



Example 9: Factor 24y* —4y> +10y°.

I. Positioning

In descending order the terms are 24y* +10y° —4y” .

The GCF is 2y’ . Factoring that out leaves 2y*(12y> +5y—2).
A=12, B=5,and C=-2.

II. BrACing
B =15 >0 so the larger factor in each pair must be positive.
AC=-24

B-AC <0 so the smaller factor in each pair must be negative.

Smaller  Larger

Factor Factor Sum
-1 +24 = +23
-2 +12 = +10
-3 +8 = +5 = B
-4 +6 = +2

Since -3 and +8 add to produce +5, we split +5y into —3y and +8y .

III. Boxing
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So 24y* —4y* +10y’ =2y*(12y* =2+ 5y)=2y*(4y - D3y +2).



Example 10: Factor 16 — 5x” +2x .
I. Positioning

In descending order the terms are —5x” +2x +16 .
The GCF is -1. Factoring that out leaves —(5x° —2x —16) .
A=5,B=-2,and C=-16.

II. BrACing
B =-2 <0 so the larger factor in each pair must be negative.
AC =-80

B-AC >0 so the smaller factor in each pair must be positive.

Smaller  Larger

Factor Factor Sum
+1 -80 = =79
+2 —40 = =38
+4 -20 = -16
+5 -16 = -11
+8 -10 = -2 = B

Since +8 and —10 add to produce —2, we split —2x into +8x and —10x .

I11. Boxing
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So 16 —5x" +2x=—(5x+8)(x—2).



