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Understanding when a binomial expression such as M*n? + Mznl:l yields a positive value is essential in
various fields including algebra, mathematics education, and applied sciences. This article explores the
conditions under which the expression M3n? + Mznl:l becomes positive, particularly focusing on specific
values of M and N, such as M = 3 and N = -1, as well as general cases. By analyzing the expression's
behavior based on the signs and magnitudes of M and N, readers can develop a deeper

comprehension of how algebraic expressions behave under different conditions.

Understanding the Expression M3n? + Mzn[l

Before delving into specific values, it’s essential to understand the structure of the expression:
- M*n? + Mzn[l

This expression involves two terms, each a product of powers of M and N. The behavior of the sum

depends heavily on the signs and values of M and N, as well as the exponents involved.



Analyzing the Sign of the Expression

The key to determining when M3n? + M2n|:| is positive lies in analyzing the signs of each term based

on the values of M and N.

Sign of M*n? and Mzn[l

- M3n?;

- Since n? (or N?) is always non-negative ([l 0), the sign of this term depends primarily on M3.
- If M > 0, then M2 > 0, making the term non-negative (D 0).

- If M < 0, then M® < 0, making the term non-positive (I:l 0).

- Mzn[l:
- M2 is always non-negative.
- The sign depends on ND:

-If N >0, then ND > 0, so the term is non-negative.

-If N <0, then ND < 0, so the term is non-positive.

Case Study: When M = 3 and N = -1

Let's analyze the specific case provided:

- M = 3 (positive value)

- N = -1 (negative value)

Calculating each term:



- M°nz:
- VP =32 = 27 (> 0)
-N2=(-12=1 (> 0)

- Product: 27 1 = 27 (positive)
- Mznl:l:

-M2=32=9 (> 0)

NU =1l =-1 (<0

- Product: 9 (-1) = -9 (negative)
Adding them together:

- Total = 27 + (-9) = 18

Since 18 > 0, for M = 3 and N = -1, the expression is positive.

General Conditions for Positivity

To generalize, consider the signs of M and N:

Scenario 1: M>0and N>0

- Both M and N are positive:
-M3*n2>0
- Mzn[l >0

- Sum: positive + positive = positive



Conclusion: The expression is positive when M > 0 and N > 0.

Scenario 2: M>0and N<O

-M>0:

- M3n2 > 0 (since N2 D 0)

- Mzn[l:

- N[l < 0 (since N < 0 and odd exponent)
-M2>0

-so, Menl] < 0

- Sum:

- Positive + Negative

- The overall sign depends on the magnitudes of these two terms.
To determine when the sum is positive:

~wenz > (Menll) e,

M3n? > |M2n|:||

- Since:

- Men2 = M@ n2
_venl) = w2 nl} = m2 0

- Divide both sides by M
-Mn?> |n||:|

- Recognize that n? and |n||:| are powers of N, so:



_MnNe> N0

-For N <0, [N|] =-N, so |N||:| = (-N)D = -N[l, but since |N| is positive, the inequality simplifies to:
-MnNe> N

- This inequality holds when N's magnitude is small enough relative to M, specifically when:

“M N2> N

- Or equivalently,

-M>NP?

Conclusion: For positive M and negative N, the entire expression is positive when the magnitude of N

is sufficiently small relative to M, satisfying the inequality above.

Scenario 3: M<0QandN>0

-M<Q0:
-M*<0
-M?2>0
-N>0:
-N2>0
NO>o

Calculations:

- M®n2: negative positive = negative

- Man: positive positive = positive



Sum:

- Negative + positive

The overall sign depends on the magnitudes:
- The expression is positive when:

M2n|:| > |M3n?|

- Simplify:

-z NI > vy N2

- Since M < 0, |M?| = -M?

- Dividing both sides by N2
M2 N3 > |M3|

- But since M < 0, [M?| = -M?
- The inequality becomes:
M2 N3 > -M?

- Or:

N3 > -M3/ M?

- Because M < 0, the right side is positive (since -M* / M? simplifies to a positive number).



Conclusion: For M < 0 and N > 0, the expression is positive when N exceeds a certain threshold

related to M.

Summary of Conditions for Positivity

Based on the analysis, the expression M3n? + Mzn[l is positive under the following conditions:

e Both M and N are positive: The expression is inherently positive.

e M > 0 and N < O: The expression is positive when the magnitude of N is small enough,

satisfying M N2 > [N|U.

e M < 0 and N > O: The expression is positive when N exceeds a certain threshold determined by

M, specifically when N2 > -M3 / M2,

For the specific case M = 3 and N = -1, the expression evaluates to a positive value (18), confirming

the general analysis.

Practical Applications and Importance

Understanding the conditions under which algebraic expressions like M3n? + MZnD are positive has

practical implications:



- Mathematical Problem Solving: Helps in solving inequalities and understanding polynomial behavior.
- Engineering and Physics: Used in modeling systems where variables represent physical quantities
with constraints.

- Computer Algebra Systems: Assists in programming algorithms that analyze the sign of expressions

for optimization.

Conclusion

Determining when the binomial M3n? + M2n|:| is positive involves analyzing the signs and magnitudes
of M and N, especially considering the parity of exponents and the behavior of powers of negative
numbers. The specific case of M = 3 and N = -1 illustrates a scenario where, despite N being

negative, the overall sum remains positive due to the dominance of the positive term.
By understanding these principles, mathematicians and students can better predict the behavior of

similar algebraic expressions across various contexts, enhancing problem-solving skills and

mathematical intuition.
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Frequently Asked Questions



For which values of M and N will the expression M"3 N*"2 + M2
NAS be positive?

The expression is positive when the sum of M"3 NA2 and M”2 N”5 is greater than zero, which
depends on the signs and magnitudes of M and N. For example, if M > 0 and N > 0, the expression is

positive. Specific values like M = 3, N = -1 result in a negative value, so they do not satisfy positivity.

Does M = 3 and N = -1 make the expression MA3 N2 + MA2 N5
positive?

No. Substituting M = 3 and N = -1, we get 3*3 (-1)*2 + 322 (-1)"6 =27 1 + 9 (-1) = 27 - 9 = 18, which

is positive. Therefore, M=3 and N=-1 make the expression positive.

What are the general conditions for M and N to make M"3 N2 +
MA2 NA5S positive?

The expression is positive when the sum of the two terms is greater than zero. This typically requires
M and N to be such that the dominant terms are positive and outweigh any negative contributions,
often when M > 0 and N > 0, or when the signs of M and N produce positive terms after

exponentiation.

How does the sign of N affect the positivity of the expression M3
NA2 + MA2 NAS?

Since N appears squared and to the fifth power, the sign of N influences the terms differently: N*2 is
always non-negative, making M*3 N”2 positive if M is positive, while N5 retains the sign of N,

affecting the second term's sign and thus overall positivity.

If M is negative and N is positive, can M"3 N2 + MA2 N5 be



positive?

Potentially yes, depending on the magnitudes. Since M?3 is negative for negative M, but N*2 is
positive, the first term is negative if M < 0. The second term involves M*2 (positive) and N”5 (positive),
which is positive. The overall sum depends on the relative sizes; if the positive second term outweighs

the negative first term, the expression can be positive.

Can M = O or N = O produce a positive value for the expression?

If M=0, both terms become zero, so the sum is zero, not positive. If N=0, both N*2 and N*5 are zero,

making the entire expression zero. Therefore, neither M=0 nor N=0 yields a positive value.

Are there specific N values for a given M that guarantee the
expression is positive?

Yes. For a fixed M, the expression can be analyzed to find N ranges that make the sum positive. For
example, if M > 0, then N should be positive or sufficiently small negative N to keep the overall sum

positive, depending on the magnitudes.

What is the significance of the example M=3, N=-1 in the context of
the expression's positivity?

Substituting M=3 and N=-1 yields a positive result (18), illustrating that for certain negative N and
positive M, the expression can still be positive. This example helps understand that the sign of N and

the magnitude of M influence the outcome.

Additional Resources

Understanding When the Expression M3n? + Mzn[l Is Positive: An In-Depth Analysis



Introduction

Mathematics often requires us to analyze algebraic expressions to determine the conditions under
which they assume positive, negative, or zero values. One such problem involves analyzing the
expression:

\[ E=M"3 n*2 + M"2 n"5 \]

Our goal is to identify the values of the variables \( M \) and \( N \) (more precisely, \( N \) as given,

but note the original expression uses \( n \)) that make this expression positive.
This inquiry involves understanding the interplay between variables, their signs, and the exponents

involved. Such an analysis is fundamental in algebra, calculus, and applied mathematics, especially

when dealing with inequalities and function behaviors.

Breaking Down the Expression

Let's first analyze the structure of the expression:
\[ E = MA3 n"2 + M2 n"5 \]

- Both terms involve powers of \( M \) and \( n \).
- The first term: \( M*3 n”2\)

- The second term: \( M*2 n?5\)

Key observations:



- The exponents on \( M \) are 3 and 2 respectively.
- The exponents on \( n \) are 2 and 5 respectively.

- The coefficients are implicit (assumed to be 1).

Factorization and Simplification

To analyze the sign, it helps to factor the expression:
\[ E = MA3 n"2 + M"2 n?5 \]
Notice that both terms share common factors:

- \( M*2\) appears in both terms.

-\( n*2\) appears in both terms.
Factor these out:

\[ E=M"2 n*2 (M + n"3) \]
Rewritten as:

\[ E=M"2 n*2 (M + n"3) \]

This factorization is crucial as it isolates the factors influencing the sign: \( M*2\), \( n*2\), and \( (M +

nA3) \).



Sign Analysis of Each Factor

To determine when \( E \) is positive, analyze each factor:
1. \( M*2))

- Always non-negative.

-\( M*2 \geq 0)) for all real \( M \).

- Zero only when \( M = 0\).

2.\(n"21)

- Always non-negative.

-\( n"2\geq 0\) for all real \( n \).

- Zero only when \( n = 0\).

3.\( (M + n"3)\)

- Sign depends on the relative values of \( M \) and \( n"3\).

- Can be positive, negative, or zero.

Conditions for \( E > 0 \)

Given the factorization:

\[ E=M"2n*2 (M + n”3) \]



- Since \( M*2 \geq 0\) and \( n*2 \geq 0\), their product is non-negative.

- For \( E \) to be strictly positive, the product must be strictly positive.
Therefore:
\[ E > 0 \quad \Leftrightarrow \quad M*2 n*2 (M + n*3) > 0 ]

- The product of two non-negative factors (\( M*2 \) and \( n*2\)) is positive unless either is zero.

- Zero factors occur when \( M=0\) or \( n=0\).
Hence, the critical factor is \( (M + n"3) \):

- If\( M + n?*3 > 0), then the entire product is positive (assuming \( M \neq 0 \) and \( n \neq 0 \)).

Explicit Conditions for Positivity

Considering the above, the expression \( E \) is positive if and only if:
1. Neither \( M \) nor \( n\) is zero. (Because if either is zero, \( E=0\).)

2. The sum \( M + n?3\) is positive.

Case 1: Both \( M \neq O \) and \( n \neq O \)

-\(E>0)\)if and only if



\[M+n"3>0]\]

- Implication: The sign of \( E \) depends solely on the sign of \( M + nA3\).

Case 2: When \( M=0 \) or \( n=0)

- If \( M=0 \):

\[E=0+0\times n*5 =0]

- If\( n=0\):

\[ E= MA3 \times 0 + M*2 \times 0 = 0 \]

In both cases, \( E=0\), not positive.

Graphical and Numerical Exploration of Conditions

To better understand the regions where \( E>0 \), consider the possible signs of \( M \) and \( n \):

IN(M\) ]\(n\) [ \(n*3\) | Sign of \( M + n*3\) | Sign of \(E \) |
I I I I I I

| Positive | Positive | Positive | Positive | Positive (since \( M2, n*2>0\)) |

| Positive | Negative | Negative | Depends on magnitudes; if \( M > |n”3| \), then positive; else negative



| Negative | Positive | Positive | Negative | \( E \) negative |

| Negative | Negative | Negative | Negative (since sum of negative numbers) | \( E \) negative |
In particular:

- \( E>0\) when both factors \( M*2\), \( n*2\) are positive and \( M + n*3 > 0\).

- When \( M \) and \( n\) are both positive, \( E>0\).

- When \( M) is positive and \( n \) negative, \( E>0\) only if \( M > |n|"3\).

- When \( M) is negative, \( E \) is negative unless \( M + n*3 > 0\), which is unlikely because \( M \)

is negative and \( n*3 \) could be positive or negative.

Specific Example: Given \( M=3 \), \( N=-1 )

The user prompt mentions the specific case:

-\(M=3\)
“\(N=-11)

Assuming the expression involves \( N \) as the variable \( n\), then:
\[ E = (3)"3 \times (-1)"2 + (3)2 \times (-1)"5\]
Calculating step-by-step:

S\(MA3 =313 =27\



-\(n*2=(-1)"2=1))
First term:

\[ 27 \times 1 = 27 \]
Second term:

S\(MA2 = 372 = 9)))
“\(N?5 = (185 = -1 \)

Second term:

\[ 9 \times (-1) =-9\]
Sum:

\[E =27+ (-9)=18]
Result: \( E=18 > 0)

Thus, for \( M=3\), \( N=-1), the expression is positive.

General Conditions for \( M \) and \( N \) for Positivity

Summarizing the core findings:

- The expression \( E = M*3 n*2 + MA2 n”5)) is positive when:



1.\(M\neq 0)
2.\(n\neq 0)
3.\(M+n"3>0))

- The sign of \( M \) and \( n\) influences whether \( E \) is positive or negative.

Conditions based on the sign of \( M \):

| Sign of \( M \) | Conditions for \( E > 0\) | Explanation |

I | I I
[\M>01\)|\(M+n*3>0)\)| Generally, positive \( M \) makes \( E \) positive when \( n*3\) isn't too

negative. |
[MM<O0V)|\(M+n*3>0\)]| Less likely unless \( n*3\) is sufficiently positive to overcome negative

\(MV). |

Conditions based on the sign of \( n \):

| Signof \( n\) | \( N3 \) | \( M + n*3\) | Conditions for positivity |

| Positive | Positive | \( M + n*
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