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\WHicH ComeINATION(S) FILL THIS ExPreSSION CORRECTLY? (-1/2) =-20() -80, 1/2() 20, 2()

UNDERSTANDING HOW TO CORRECTLY FILL IN MISSING VALUES WITHIN ALGEBRAIC EXPRESSIONS IS A FUNDAMENTAL SKILL IN
MATHEMATICS. THIS PARTICULAR PROBLEM PRESENTS A CHALLENGING YET INSIGHTFUL EXERCISE: DETERMINING THE CORRECT
COMBINATIONS OF NUMBERS OR VARIABLES THAT SATISFY THE GIVEN EXPRESSIONS. IN THIS ARTICLE, WE WILL ANALYZE THE
PROBLEM STEP-BY-STEP, EXPLORE THE MATHEMATICAL PRINCIPLES INVOLVED, AND DEMONSTRATE METHODS TO FIND THE
CORRECT COMBINATIONS THAT SATISFY THE ExPRESSION: _ (-1/2) _ =-20(_)-80, 1/2(_) 20, 2(_). Ouwr
GOAL IS TO PROVIDE A COMPREHENSIVE GUIDE TO SOLVING SUCH PROBLEMS, MAKING THE PROCESS ACCESSIBLE AND
EDUCATIONAL FOR LEARNERS AT VARIOUS LEVELS.

UNDERSTANDING THE PROBLEM STATEMENT

THE PROBLEM INVOLVES FILLING IN MISSING ELEMENTS IN AN ALGEBRAIC EXPRESSION TO MAKE IT TRUE. THE EXPRESSION IS:
(-1/2) =-20(-80, 1/2(1) 20, 2()
AT FIRST GLANCE, IT APPEARS TO BE A COMPLEX PUZZLE WITH MULTIPLE PARTS. LET'S PARSE IT CAREFULLY.

BREAKING DOWN THE EXPRESSION

- THE MAIN STRUCTURE RESEMBLES AN EQUATION: “ (‘ 1 /2) =" wITH MULTIPLE PARTS AFTER THE EQUALS SIGN.
- THE RIGHT SIDE CONTAINS THREE SEGMENTS SEPARATED BY COMMAS:

_ //_20 (_) _8011

_ //1/2(_) 20//

_ “2(_)”

THIS SUGGESTS THAT THE MAIN EQUATION INVOLVES FILLING IN BLANKS THAT RELATE TO EACH OTHER ACROSS DIFFERENT
SEGMENTS. |T IS LIKELY THAT THE BLANKS ARE THE SAME VARIABLES OR NUMBERS THAT SATISFY ALL PARTS SIMULTANEOUSLY.

ANALYZING THE COMPONENTS

TO APPROACH THIS PROBLEM SYSTEMATICALLY, WE NEED TO INTERPRET EACH PART:
1. LerT Sipe (LHS):

- (-1/2) " INDICATES TWO PLACEHOLDERS WITH AN OPERATION BETWEEN THEM, POSSIBLY MULTIPLICATION OR
ANOTHER OPERATION.

- For CLARITY, ASSUME THE OPERATION IS MULTIPLICATION, WHICH IS COMMON IN SUCH EXPRESSIONS UNLESS SPECIFIED
OTHERWISE.

- THEreFORE, THE LHS Looks LIke: A X (-1/2) X B or A (=1/2) B, REPRESENTING THE MULTIPLICATION OF TWO UNKNOWNS
A AND B.

2. RIGHT Sipe (RHS):



- CONTAINS THREE SEGMENTS:

_ //_20 (_) _8011
_ //1/2(_) 20//
_ //2(_)//

THESE SEGMENTS SUGGEST THAT WE NEED TO FIND VALUES FOR THE PLACEHOLDERS THAT RELATE TO EACH OTHER.

HYPOTHESES AND APPROACH

GIVEN THE STRUCTURE, HERE ARE POSSIBLE INTERPRETATIONS:

- THE BLANKS ARE THE SAME VARIABLE OR NUMBER, AND WE NEED TO FIND ITS VALUE(S) TO SATISFY ALL PARTS
SIMULTANEOUSLY.

- THE SEGMENTS ON THE RHS INVOLVE THE SAME VARIABLE, INSERTED INTO DIFFERENT CONTEXTS, POSSIBLY AS COEFFICIENTS
OR MULTIPLIERS.

INITIAL ASSUMPTION

LET'S ASSUME:

- THE FIRST BLANK IN THE LHS I1s A

- THE SECOND BLANK IS B

- THe RHS SEGMENTS INVOLVE THE SAME VARIABLE X, WHICH WE NEED TO DETERMINE

THE EXPRESSION THEN BECOMES:

A x(-1/2)xB=-20 (x) -80, AND SO ON.

ALTERNATIVELY, PERHAPS THE EXPRESSION IS:

Ax(-1/2)xB=-20 x x - 80, OR SIMILAR.

HO\X/EVER, BECAUSE OF MULTIPLE SEGMENTS, PERHAPS THE PROBLEM IS ASKING WHICH VALUES FOR A, B, AND X SATISFY THE
ENTIRE SET OF CONDITIONS.

STEP-BY-STEP SOLUTION STRATEGY

ToO SOLVE THIS PROBLEM EFFECTIVELY, WE SHOULD:

1. IDENTIFY THE VARIABLES INVOLVED.

2. DETERMINE THE OPERATIONS BETWEEN THE VARIABLES AND CONSTANTS.
3. SET UP EQUATIONS BASED ON THE SEGMENTS.

4. SOLVE THE EQUATIONS TO FIND THE POSSIBLE VALUES.

LET'S PROCEED WITH THIS PLAN.



INTERPRETING THE EXPRESSION AS A SYSTEM OF EQUATIONS

SUPPOSE THE BLANKS CORRESPOND TO VARIABLES A, B/ AND X. BASED ON THE SEGMENTS, WE CAN FORMULATE THE FOLLOWING
HYPOTHESES:

- THE MAIN EQUATION:

Ax(-1/2)xB=?

THE RHS INVOLVES EXPRESSIONS WITH X:

-"-20 () -80"

-"1/2() 20"

-20)’

IT SUGGESTS THAT THE PLACEHOLDERS INSIDE PARENTHESES ARE THE SAME VARIABLE X, OR PERHAPS DIFFERENT VARIABLES.
POSSIBLE INTERPRETATIONS:

- OPTION 1: THE EXPRESSION IS:

Ax(-1/2)xB=-20x%xx - 80

- OPTION 2: THE EXPRESSION IS:

A x(-1/2) x B =(=20) + (=80), BUT THAT SEEMS LESS LIKELY.

- OPTION 3: THE EXPRESSION INVOLVES MULTIPLE SEPARATE EQUATIONS:
1.Ax(-1/2) xB=-20xx-80

2.1/2 xx=20

3.2Xx=7°

GIVEN THE COMPLEXITY, THE MOST PLAUSIBLE INITIAL STEP IS TO ASSUME THAT THE SEGMENTS ON THE RHS ARE SEPARATE
EQUATIONS, AND THE BLANKS ARE TO BE FILLED WITH THE SAME VARIABLE X.

SOLVING THE EQUATIONS

LET'S ANALYZE EACH SEGMENT:

1. FiIrsT Secment: “-20 () -80”
INTERPRETED AS:

-20 x x - 80

SIMILARLY,

2. Seconp Seement: “1/2( ) 20"
INTERPRETED AS:

(1/2) xx =20



3. THIRD SEGMENT: “2(_ )"
INTERPRETED AS:

2Xx=7r

ASSUMING THE BLANKS ARE FILLED WITH X, THEN:
- FOR THE SECOND SEGMENT:
(1/2) x=20

SOLVING FOR X:
x=20%x2=40

- FOR THE THIRD SEGMENT:
2x=7°

PLUGGING IN X = 40:
2x40=280

- FOR THE FIRST SEGMENT:
-20 x - 80

SUBSTITUTING X = 40:

-20x40-80=-800-80=-880

SUMMARY OF FINDINGS

- x = 40 SATISFIES THE SECOND SEGMENT: (1/2) x = 20
- X = 40 MAKES THE THIRD SEGMENT: 2 x = 80

- X = 40 INSERTED INTO THE FIRST SEGMENT YIELDS: -880
NOW, CONSIDERING THE MAIN EXPRESSION:
Ax(-1/2)xB=-20x- 80

PLUGGING IN X = 40:

Ax(-1/2)xB=-880

REARRANGED:

AxBx(-1/2)=-880

MULTIPLY BOTH SIDES BY -2 TO CLEAR THE FRACTION:
AxB=(-880)x(-2)=1760

THEREFORE, THE PRODUCT OF A AND B MusT B 1760.



DETERMINING THE VALUES OF A AND B

THE EQUATION:

AXB=1760

HAS MANY SOLUTIONS. TO FIND SPECIFIC VALUES, ADDITIONAL CONSTRAINTS OR PREFERENCES ARE NECESSARY. FOR INSTANCE:
- IF WE ASSUME A AND B ARE INTEGERS, THEN FACTOR PAIRS OF 1760 ARE:

-(1,1760)
-(2,880)
- (4, 440)
- (5,352)
-(8,220)
-(10, 176)
-(16,110)
- (20, 88)
- (22, 80)
- (40, 44)
- AND THEIR NEGATIVE COUNTERPARTS.

CHOOSING A AND B DEPENDS ON THE CONTEXT OR SPECIFIC CRITERIA.

SUMMARY OF THE SOLUTION

- THE VALUE OF THE VARIABLE INSIDE THE BLANKS, X, IS 40.
- THE PRODUCT OF THE TWO UNKNOWNS A AND B I1s 1760.
- THE SPECIFIC VALUES OF A AND B CAN VARY, WITH MANY INTEGER PAIRS SATISFYING THE PRODUCT CONDITION.

Concrusion: WHIcH CoMBINATIONS FiLL THE ExPRESSION CORRECTLY?

BASED ON THE ANALYSIS, THE CORRECT FILLINGS ARE:

- THE BLANK IN THE SECOND SEGMENT: X = 40
- THE PRODUCT OF THE TWO VARIABLES IN THE MAIN EXPRESSION: A AND B, WHERE A X B = 1760

POSSIBLE SPECIFIC COMBINATIONS INCLUDE:

-A=40,B= 44
-A=88,B=20
-A=20,B=88
-A=16,B=110
- ETC.

ALL THESE COMBINATIONS SATISFY THE ORIGINAL CONDITIONS WHEN THE ASSUMPTIONS ARE ALIGNED WITH THE



INTERPRETATIONS.

FINAL THOUGHTS AND TIPS FOR SOLVING SIMILAR PROBLEMS

- CAREFULLY INTERPRET THE PROBLEM STATEMENT: BREAK DOWN COMPLEX EXPRESSIONS INTO MANAGEABLE PARTS.
- IDENTIFY VARIABLES AND CONSTANTS: DETERMINE WHAT EACH BLANK MIGHT REPRESENT.

- USE ALGEBRAIC PRINCIPLES: SET UP EQUATIONS BASED ON THE STRUCTURE.

- CHECK MULTIPLE INTERPRETATIONS: \W/HEN FACED WITH AMBIGUITY, TEST PLAUSIBLE ASSUMPTIONS.

- SOLVE SYSTEMATICALLY: USE SUBSTITUTION, FACTORING, AND ALGEBRAIC MANIPULATIONS.

- VERIFY SOLUTIONS: ALWAYS PLUG VALUES BACK INTO ORIGINAL EXPRESSIONS TO CONFIRM CORRECTNESS.

ADDITIONAL RESOURCES FOR PRACTICE

- ALGEBRA PRACTICE WORKSHEETS
- ONLINE ALGEBRA CALCULATORS
- EDUCATIONAL VIDEOS ON SOLVING EQUATIONS AND SYSTEMS

FREQUENTLY ASkeD QUESTIONS

\W/HICH COMBINATION FILLS THE EXPRESSION -1/2) = -20 CORRECTLY
TO MAKE A TRUE STATEMENT?

THE CORRECT COMBINATION IS 40, Because 40 (-1/2) = -20.

W/HAT VALUE SHOULD REPLACE THE BLANK IN (-1/2) = -20 TO SATISFY
THE EQUATION?

40, since 40 (-1/2) = -20.

AMONG THE opPTIONS -80, 20, AND 80, WHICH ONE MAKES THE EQUATION
(-1/2) = -20 TRUE?
80, BecAust 80 (-1/2) = -40, WHICH IS NOT CORRECT; THUS, NONE OF THESE OPTIONS FIT. THE CORRECT VALUE IS 40,

NOT LISTED AMONG THESE OPTIONS.

IF TiMeS (-1/2) EQUALS -20, WHAT IS THE VALUE OF P
THe VALUE IS 40, since 40 (-1/2) = -20.

GIVEN THE EXPRESSION (-1/2) = =20, WHICH NUMBER WHEN MULTIPLIED
BY -1/2 Gives -20?

THe numBer 1S 40 secause 40 (-1/2) =-20.



How DOES THE VALUE 1/2 RELATE TO THE EXPRESSION (-1/2) =-20°

IT INDICATES THE COEFFICIENT BEING MULTIPLIED; FOR THE EQUATION TO BE TRUE, THE BLANK SHOULD BE 40, BeCAUSE 40
(-1/2)=-20.

ADDITIONAL RESOURCES
WHicH ComBINATION(S) FILL THIS ExpressioN CORRECTLY? (-1/2) =-20()-80, 1/2(0) 20, 2()

UNDERSTANDING HOW TO FILL IN THE BLANKS OF AN EXPRESSION INVOLVING VARIOUS FRACTIONS AND INTEGERS IS A
FUNDAMENTAL SKILL IN ALGEBRA AND MATHEMATICAL PROBLEM-SOLVING. THIS PARTICULAR PROBLEM CHALLENGES LEARNERS TO
IDENTIFY THE CORRECT COMBINATION OF NUMBERS AND OPERATIONS THAT SATISFY A SET OF CONDITIONS. THE GOAL IS TO
DETERMINE WHICH VALUES, WHEN PLACED INTO THE BLANKS, MAKE THE EQUATION TRUE FOR EACH SPECIFIED SCENARIO. SucH
EXERCISES NOT ONLY REINFORCE CONCEPTS RELATED TO FRACTIONS, MULTIPLICATION, AND ADDITION/SUBTRACTION BUT ALSO
ENHANCE CRITICAL THINKING AND PROBLEM-SOLVING SKILLS. IN THIS COMPREHENSIVE REVIEW, WE WILL DISSECT THE PROBLEM,
ANALYZE EACH COMPONENT, EXPLORE POTENTIAL SOLUTIONS, AND EVALUATE THE REASONING BEHIND CORRECT AND INCORRECT
CHOICES.

UNDERSTANDING THE EXPRESSION AND ITS COMPONENTS

AT FIRST GLANCE, THE PROBLEM PRESENTS A SOMEWHAT CRYPTIC EXPRESSION:
(-1/2) =-20(0-80, 1/2(1) 20, 2(0)

THIS CAN BE INTERPRETED AS A SEQUENCE OF THREE SEPARATE EQUATIONS OR CONDITIONS, EACH INVOLVING AN UNKNOWN
VALUE OR COMBINATION THAT MUST SATISFY A SPECIFIC OUTCOME!:

1. AN UNKNOWN EXPRESSION INVOLVING A CERTAIN VALUE MULTIPLIED OR COMBINED WITH (- 1/2) RESULTING IN -20, THEN
INVOLVING AN UNKNOWN (_) IN SOME RELATION To -80.

2. AN EXPRESSION INVOLVING 1/2(_) THAT EQUALS 20.

3. AN EXPRESSION INVOLVING 2(_) THAT PERHAPS RELATES TO THE PREVIOUS OUTCOMES OR STANDS AS ITS OWN CONDITION.

ToO CLARIFY THE PROBLEM, IT'S HELPFUL TO BREAK DOWN THE NOTATION AND INTERPRET WHAT EACH PART COULD MEAN IN
ALGEBRAIC TERMS.

POTENTIAL INTERPRETATION:

- THE BLANK SPACES LIKELY REPRESENT UNKNOWN VALUES OR VARIABLES.

- THE PARENTHESES SUGGEST MULTIPLICATION OR SOME OPERATION APPLIED TO THE UNKNOWNS.

- THE SYMBOLS “=" INDICATE EQUATIONS.

- THE PARTS SUCH AS “-20 (_) -80"” MIGHT SUGGEST A RELATION LIKE “RESULT EQUALS -20 MINUS SOME VALUE,” OR

PERHAPS THAT THE UNKNOWN TIMES CERTAIN CONSTANTS SHOULD EQUAL THESE NUMBERS.

GIVEN THIS, A PLAUSIBLE INTERPRETATION IS THAT THE PROBLEM IS ASKING: “FIND THE VALUE(S) THAT, WHEN SUBSTITUTED
INTO THE BLANKS, SATISFY ALL THESE EQUATIONS OR CONDITIONS.”

DISSECTING THE EQUATIONS AND THEIR MEANING

LET'S CONSIDER EACH PART SEPARATELY TO UNDERSTAND WHAT IS BEING ASKED.



ParT 1. (-1/2) _ =-20()-80

THIS SEEMS TO SUGGEST AN EXPRESSION:

- Unknown (-1/2) Unknown = =20 Unknown - 80
ALTERNATIVELY, IT COULD MEAN:

- (Unknown) (-1/2) = -20 (Unknown) - 80

Or PERHAPS, THE ENTIRE LEFT SIDE IS A PRODUCT INVOLVING THE UNKNOWNS, AND THE RIGHT SIDE INVOLVES LINEAR
COMBINATIONS.

ParT 2: 1/2() 20

THIS LIKELY INDICATES:

- (1/2) (Unknown) = 20

SIMILARLY, THE THIRD PART:

-2()=>

CouULD MEAN:

- 2 (UNkNOWN) = ?

GIVEN THE AMBIGUITY, THE MOST STRAIGHTFORWARD APPROACH IS TO ASSUME THE FOLLOWING:

- THE BLANKS ARE VARIABLES, SAY, X, Y, Z.
- THE EQUATIONS ARE:

1.x(-1/2)y=-20v-80

2.(1/2)z=20

3.2z="7

HOWEVER, SINCE THE PROBLEM STATES “WHICH COMBINATION FILLS THE EXPRESSION CORRECTLY,” IT SEEMS MORE PROBABLE

THAT THE QUESTION IS ABOUT MATCHING THE EXPRESSIONS TO THE CONDITIONS, AND THE BLANK SPACES ARE TO BE FILLED
WITH SPECIFIC NUMBERS SUCH THAT ALL PARTS HOLD TRUE.

STEP-BY-STEP SOLUTION APPROACH

To SYSTEMATICALLY SOLVE THIS PROBLEM, FOLLOW THESE KEY STEPS:

Step 1: CLARIFY THE EQUATIONS

BASED ON THE CLUES, THE MOST LOGICAL INTERPRETATION IS:

- FIRST conpITION: A VALUE (SAY, A NUMBER) MULTIPLIED BY - 1/2 YIELDS AN EXPRESSION INVOLVING -20 AND -80.
- SECOND CONDITION: HALF OF SOME VALUE EQUALS 20.

- THIRD CONDITION: TWICE SOME VALUE EQUALS A CERTAIN NUMBER.



STEP 2: SOLVE THE SECOND EQUATION FIRST

THe seconp PART, 1/2(_) 20, SUGGESTS:

(1/2) vaLue = 20

So:

VALUE = 20 2 =40

THUS, THE UNKNOWN IN THIS PART IS 40.

STeP 3: SOLVE THE THIRD EQUATION

SIMILARLY, 2(_) = ? CouLD BE:

240=280

So, THE THIRD UNKNOWN IS 80 IF IT DIRECTLY RELATES TO THE PREVIOUS VALUE.
STeP 4: ANALYZE THE FIRST EQUATION

THE FIRST PART, __ (=1/2) _ =-20(_) -80, Is STILL AMBIGUOUS. ONE WAY TO INTERPRET IT:
- LET’S ASSIGN THE FIRST BLANK AS X, AND THE SECOND BLANK AS Y.

- THE EQUATION COULD THEN BE:

x(-1/2)y=-20v-80

ASSUMING THAT, THEN:

(x(-1/2) v)=-20v - 80

W/E CAN ISOLATE X:

x(-1/2)y=-20v-80

DIVIDE BOTH SIDES BY Y (ASSUMING Y # 0):

x (-1/2)=-20-80/v

ExPRrESS X:

x = (-20 - 80/v) (-2)

Now, PLUGGING IN Y = 40 (FROM PREVIOUS CALCULATION):
x=(-20-80/40) (-2) =(-20 - 2) (-2) = (-22) (-2) = 44

Hence, x = 44.

STerP 5: VERIFY THE CONSISTENCY

- CHECK IF ASSIGNING X = 44, ¥ = 40 SATISFIES THE ORIGINAL CONDITIONS.
- THE FIRST EQUATION:

44 (-1/2)40=">



CALCULATE:

44 (-1/2)=-22
THEN:
-22 40 =-880

Now, COMPUTE THE RIGHT SIDE:
-2040-80=-800-80=-880

YES, BOTH SIDES ARE EQUAL, CONFIRMING THE CORRECTNESS.
- THE SECOND EQUATION:

(1/2) 40=20 CORRECT.

- THE THIRD:

240 =80 CONSISTENT.

FINAL ANSWER AND INTERPRETATION

BASED ON THE ABOVE CALCULATIONS, THE COMBINATION THAT CORRECTLY FILLS THE EXPRESSION IS:

- FIRST BLANK: 44

- SECconND BLANK: 40

- THE THIRD UNKNOWN (FROM THE OTHER PARTS): 40 Or 80, DEPENDING ON INTERPRETATION, BUT IN CONTEXT, THE KEY
VALUES USED ARE 40.

THEREFORE, THE CORRECT COMBINATION(S) ARE:
- FILL IN THE FIRST BLANK WITH 44.

- FILL IN THE SECOND BLANK WITH 40.
- THE VALUES INVOLVED IN THE OTHER PARTS ARE CONSISTENT WITH THESE NUMBERS.

FEATURES, PROS, AND CONs OF THE APPROACH

FEATURES:

- SYSTEMATIC DISSECTION: BREAKING DOWN COMPLEX EXPRESSIONS INTO MANAGEABLE PARTS.
- ALGEBRAIC REASONING: APPLYING BASIC ALGEBRA TO SOLVE FOR UNKNOWNS.
- VERIFICATION: CROSS-CHECKING SOLUTIONS WITH ORIGINAL EQUATIONS FOR CONSISTENCY.

Pros:
- HELPS DEVELOP CRITICAL THINKING AND PROBLEM-SOLVING SKILLS.

- REINFORCES UNDERSTANDING OF FRACTIONS, LINEAR EQUATIONS, AND ALGEBRAIC MANIPULATION.
- DEMONSTRATES HOW TO INTERPRET AMBIGUOUS OR COMPLEX EXPRESSIONS THROUGH LOGICAL REASONING.



Cons:

- RELIES HEAVILY ON ASSUMPTIONS ABOUT AMBIGUOUS NOTATION; MISINTERPRETATION CAN LEAD TO ERRORS.
- MIGHT BE CONFUSING WITHOUT CLEAR PROBLEM STATEMENTS OR CONTEXT.
- REQUIRES FAMILIARITY WITH ALGEBRAIC OPERATIONS AND PROBLEM-SOLVING STRATEGIES.

CoNcCLUSION

THe PROBLEM W HICH COMBINATION(S) FILL THIS EXPRESSION CORRECTLY?” OFFERS AN EXCELLENT OPPORTUNITY TO PRACTICE
ALGEBRAIC REASONING, ESPECIALLY INVOLVING FRACTIONS AND LINEAR EQUATIONS. BY INTERPRETING THE GIVEN PARTS
CAREFULLY, SOLVING FOR VARIABLES SYSTEMATICALLY, AND VERIFYING EACH STEP, WE DETERMINED THAT THE MOST
CONSISTENT SOLUTION INVOLVES FILLING THE BLANKS WITH 44 AND 40, RESPECTIVELY. THIS EXERCISE UNDERSCORES THE
IMPORTANCE OF CLARITY IN PROBLEM STATEMENTS AND THE VALUE OF METHODICAL PROBLEM-SOLVING APPROACHES. W/HETHER
FOR STUDENTS OR ENTHUSIASTS, TACKLING SUCH PUZZLES SHARPENS MATHEMATICAL INTUITION AND ENHANCES PROBLEM-
SOLVING CAPABILITIES—VALUABLE SKILLS IN BOTH ACADEMIC AND REAL-WORLD CONTEXTS.
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