/ 1 ADDITIONAL PRACTICE ADDING AND SUBTRACTING
POLYNOMIALS

7 1 ADDITIONAL PRACTICE ADDING AND SUBTRACTING POLYNOMIALS IS A CRUCIAL TOPIC IN ALGEBRA THAT HELPS STUDENTS
UNDERSTAND THE FUNDAMENTAL OPERATIONS OF POLYNOMIAL EXPRESSIONS. POLYNOMIALS ARE ALGEBRAIC EXPRESSIONS THAT
CONSIST OF VARIABLES RAISED TO NON-NEGATIVE INTEGER POWERS, ALONG WITH COEFFICIENTS. THE ABILITY TO MANIPULATE
THESE EXPRESSIONS THROUGH ADDITION AND SUBTRACTION IS ESSENTIAL FOR SOLVING EQUATIONS, SIMPLIFYING EXPRESSIONS,
AND UNDERSTANDING MORE COMPLEX TOPICS IN MATHEMATICS, SUCH AS CALCULUS AND LINEAR ALGEBRA. IN THIS ARTICLE, WE
WILL EXPLORE THE METHODS OF ADDING AND SUBTRACTING POLYNOMIALS, PROVIDE EXAMPLES, AND OFFER PRACTICE PROBLEMS
TO REINFORCE THESE CONCEPTS.

UNDERSTANDING POLYNOMIALS

A POLYNOMIAL IS DEFINED AS AN EXPRESSION THAT CAN BE REPRESENTED IN THE FORM:
\[P(x)=aAa NX"N+A {N-13xMN-13+ . +A Tx+a 0]

W/ HERE:

- \(P(x) \) IS THE POLYNOMIAL.

-\Ca_N, A {N-T3,..,A_1,A_0\) ARE COEFFICIENTS (REAL NUMBERS).

-\(N\) IS A NON-NEGATIVE INTEGER THAT INDICATES THE DEGREE OF THE POLYNOMIAL.

For EXAMPLE, THE EXPRESSION \( 2x"3 - 4x"2 + 3x - 5 \) IS A POLYNOMIAL OF DEGREE 3.

TyPes oF POLYNOMIALS

POLYNOMIALS CAN BE CLASSIFIED BASED ON THEIR DEGREE AND THE NUMBER OF TERMS THEY CONTAIN:
1. MoNOMIAL: A POLYNOMIAL WITH ONE TERM (E.G., \( 5x"2 \)).
2. BINOMIAL: A POLYNOMIAL WITH Two TErMS (E.G., \( 3x + 4 \)).

3. TRINOMIAL: A POLYNOMIAL WITH THREE TERMS (E.G., \( X2 - 2x + 1\)).
4. POLYNOMIAL OF DEGREE N: A POLYNOMIAL WHERE THE HIGHEST EXPONENT OF THE VARIABLE IS \( N \).

ADDING POLYNOMIALS

ADDING POLYNOMIALS INVOLVES COMBINING LIKE TERMS. LIKE TERMS ARE TERMS THAT HAVE THE SAME VARIABLE RAISED TO THE
SAME POWER. TO ADD POLYNOMIALS, FOLLOW THESE STEPS:

1. IDeNTIFY Like TERMS: LOCATE TERMS THAT HAVE THE SAME VARIABLE AND EXPONENT.

2. CoMBINE COEFFICIENTS: ADD THE COEFFICIENTS OF LIKE TERMS TOGETHER.
3. WRITE THE RESULT: WRITE THE POLYNOMIAL IN STANDARD FORM, WHICH IS ORGANIZED FROM HIGHEST DEGREE TO LOWEST.

ExAMPLE OF ADDING POLYNOMIALS

Consiper THE POLYNOMIALS \( P(x) = 3x"2 + 5x - 1 \) anp \( Q(x) = 2x"2 - 3x + 4 \).

1. IDENTIFY LIke TERMS:
-\C3x™2\) ano \(2x72 \) (Like TErMS)



-\(5x\) anp \(-3x \) (Like TERMS)
-\(-1\) anp \( 4 \) (CONSTANT TERMS)

2. ComgINE COEFFICIENTS:
-\(3xM2 + 2x"2=5x"2\)
-\(5x-3x=2x\)
-\(-1+4=31)

3. WRITE THE RESULT:
-\(P(x) + Q(x) = 5x"2 + 2x + 3'\)

SUBTRACTING POLYNOMIALS

SUBTRACTING POLYNOMIALS IS SIMILAR TO ADDITION BUT INVOLVES SUBTRACTING THE COEFFICIENTS OF LIKE TERMS. T HE
STEPS FOR SUBTRACTING POLYNOMIALS ARE:

1. DisTRIBUTE THE NEGATIVE SIGN: CHANGE THE SIGNS OF THE POLYNOMIAL BEING SUBTRACTED.
2. IDENTIFY LIkE TERMS: LOCATE TERMS THAT HAVE THE SAME VARIABLE AND EXPONENT.

3. CoMBINE COEFFICIENTS: SUBTRACT THE COEFFICIENTS OF LIKE TERMS.

4. WRITE THE RESULT: ARRANGE THE RESULTING POLYNOMIAL IN STANDARD FORM.

ExXAMPLE OF SUBTRACTING POLYNOMIALS

LeT’s susTRACT THE POLYNOMIAL \( Q(x) = 2x"2 - 3x + 4 \) rrom \( P(x) = 3x"2 + 5x - 1\).

1. DISTRIBUTE THE NEGATIVE SIGN:
-\(P(x) - Q(x) = P(x) + (-Q(x)) \)
- Tris cHANGES \( Q(x) \) To \(-2x"2 + 3x - 4 \).

2. IDENTIFY LIkE TERMS:

-\ 3x2\) anp \(-2x"2 \) (LikE TERMS)
-\(5x\) anp \( 3x \) (Like TERMS)
-\C-T\) anD \( -4 \) (CONSTANT TERMS)

3. ComBINE COEFFICIENTS:
-\(3x72-2x"2 =1x"2\)
-\(5x + 3x=8x\)
-\(-1-4=-5))

4. \YWRITE THE RESULT:

-\(PO) - Q) =x"2+8x-5\)

PrACTICE PROBLEMS

T O REINFORCE YOUR UNDERSTANDING OF ADDING AND SUBTRACTING POLYNOMIALS, TRY THE FOLLOWING PRACTICE PROBLEMS!

ADDING POLYNOMIALS

1. App THe PoLYNOMIALS \( A(x) = 4x"3 + 2x + 7 \) ano \(B(x) = 3x"3 - x+ 1 \).
2. Apb THe PoLYNOMIALS \( C(x) = 5x"2 - 3x + 6 \) ano \(D(x) = 2x"2 + 4x - 2 \).



3. Aob THE PoLYNOMIALS \( E(x) = 7x™4 + 3x*2 - 5\) anD \( F(x) = 2x™4 - 4x"3 + x + 8 \).

SUBTRACTING POLYNOMIALS

1. SuBTRACT THE PoLYNOMIAL \( B(x) = 2x"3 + 5x - 3 \) FrroM \( A(x) = 3x"3 - 4x + 2 \).
2. SUBTRACT THE POLYNOMIAL \( D(x) = 6x"2 + 2x + 1 \) From \( C(x) = 4x"2 - 3x + 5 \).
3. SusTRACT THE PoLYNOMIAL \( F(x) = 5x"3 + x*2 - 3 \) rrom \( E(x) = 6x"3 - 2x"2 + 4 \).

SoLUTIONS To PRACTICE PROBLEMS

To VERIFY YOUR ANS\WERS, HERE ARE THE SOLUTIONS TO THE PRACTICE PROBLEMS!

ADDING POLYNOMIALS SOLUTIONS

TANCAK) +B(X) = (4x"3+3x"3) + (2x-x)+(7+1)=7x"3+x+8\)
2. \(Cx) +D(x) = (5x"2 + 2x"2) + (-3x + 4x) + (6 - 2) = 7x"2 +x + 4 \)
3NCEK) +F(x) = (7x™M + 2x™4) + (-4x"3) + (B3x"2 + x) + (8- 5) =9x™ - 4Ax"3 + 3x"2 +x + 3 \)

SUBTRACTING POLYNOMIALS SOLUTIONS

TACAX) -B(X) = (3x"3 - 2x"3) + (-4x - 5x)+ (2 + 3)=x"3-9x+ 5 )
2. M C) -D(x) =(Ux"2-6x"2) + (-3x-2x) + (5 -1)=-2x"2-5x + 4 \)
3NCEK) -F(x) =(6x"3-5x"3) + (-2x"2-x"2)+ (4 + 3)=x"3-3x"2+ 7))

CoNcCLUSION

IN CONCLUSION, MASTERING THE ADDITION AND SUBTRACTION OF POLYNOMIALS IS A VITAL SKILL IN ALGEBRA THAT LAYS THE
GROUNDWORK FOR FUTURE MATHEMATICAL CONCEPTS. BY UNDERSTANDING HOW TO IDENTIFY LIKE TERMS AND COMBINE
COEFFICIENTS, STUDENTS CAN SIMPLIFY EXPRESSIONS AND SOLVE EQUATIONS MORE EFFECTIVELY. THE PRACTICE PROBLEMS
PROVIDED IN THIS ARTICLE SERVE AS AN EXCELLENT TOOL FOR REINFORCING THESE CONCEPTS. W/ITH CONTINUED PRACTICE,
PROFICIENCY IN MANIPULATING POLYNOMIALS WILL DEVELOP, ENABLING STUDENTS TO TACKLE MORE ADVANCED MATHEMATICAL
CHALLENGES WITH CONFIDENCE.

FREQUENTLY AskeD QUESTIONS

WHAT IS THE SUM OF THE POLYNOMIALS 3X"2 + 5x - 2 AND 4%x"2 - 3x + 7?

THE suMIs 7x™2 + 2x + 5.

How DO YOU SUBTRACT THE POLYNOMIAL 2X*3 + 4x"2 - x FRoM 5x3 - 2x + 3?

THE RESULT IS 3Xx™3 + 4x"2 + x + 3.



\WW/HAT IS THE RESULT OF ADDING THE POLYNOMIALS (X2 - 3x + 4) anD (2x"2 + X
-5)P

THE RESULT IS 3x™2 - 2x - 1.

IF YOU HAVE THE POLYNOMIAL 6X”2 - 4 AND YOU SUBTRACT THE POLYNOMIAL 2Xx"2
+ 3, WHAT DO YOU GET?

THE RESULT IS 4X72 - 7.

\WHAT IS THE FIRST STEP IN ADDING THE POLYNOMIALS 7X*2 + 2x AND 3x"2 + 4?

THE FIRST STEP IS TO COMBINE LIKE TERMS TO GET 10x"2 + 2x + 4.

IF YOU SUBTRACT THE POLYNOMIAL 5X - 2 FROM 3x"2 + 4x + 1, WHAT IS THE FINAL
EXPRESSION?

THE FINAL EXPRESSION IS 3X"2 - x + 3.

How Do You COMBINE THE POLYNOMIALS (X3 - 2x + 1) anp (2x*3 + 3x™2 - 4)?

Y oU COMBINE THEM TO GET 3x"3 + 3x"2 - 2x - 3.
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