WORKSHEET ON LINEAR FUNCTIONS

\X/ ORKSHEET ON LINEAR FUNCTIONS: MASTER THE SLOPE AND INTERCEPT

ARE YOU STRUGGLING TO GRASP THE CONCEPTS OF LINEAR FUNCTIONS? DO EQUATIONS LIKE Y = MX + B LEAVE YOU FEELING
LOST? THEN YOU'VE COME TO THE RIGHT PLACE! THIS COMPREHENSIVE GUIDE PROVIDES A DETAILED WORKSHEET ON LINEAR
FUNCTIONS, COMPLETE WITH EXPLANATIONS AND EXAMPLES TO HELP YOU CONQUER THIS CRUCIAL MATH TOPIC. WE'LL CoVER
EVERY THING FROM IDENTIFYING LINEAR FUNCTIONS TO GRAPHING THEM AND SOLVING REAL-WORLD PROBLEMS. GET READY TO
TRANSFORM YOUR UNDERSTANDING OF LINEAR FUNCTIONS AND BOOST YOUR MATH SKILLS!

UNDERSTANDING LINEAR FUNCTIONS: THE BASICS

BEFORE DIVING INTO THE \WORKSHEET, LET’S REFRESH OUR UNDERSTANDING OF LINEAR FUNCTIONS. AT ITS CORE, A LINEAR
FUNCTION REPRESENTS A STRAIGHT LINE ON A GRAPH. |TS DEFINING CHARACTERISTIC IS A CONSTANT RATE OF CHANGE, MEANING
THAT FOR EVERY UNIT INCREASE IN THE X-VALUE, THE Y-VALUE CHANGES BY A CONSISTENT AMOUNT. THIS CONSTANT RATE OF
CHANGE IS KNOWN AS THE SLOPE (REPRESENTED BY ‘M’ IN THE EQUATION Y = MX + B). THE 'B" IN THE EQUATION REPRESENTS THE
Y-INTERCEPT, WHICH IS THE POINT WHERE THE LINE CROSSES THE Y~AXIS (\X/HERE X = O)

A LINEAR FUNCTION CAN BE REPRESENTED IN SEVERAL WAYS:

EQUATION: Y = MX + B (SLOPE‘INTEECEPT FORM)

GRAPH: A STRAIGHT LINE

TABLE OF VALUES: A SET OF ORDERED PAIRS (X, Y) THAT SATISFY THE EQUATION

UNDERSTANDING THESE REPRESENTATIONS IS KEY TO TACKLING THE PROBLEMS IN OUR WORKSHEET.

\X/ ORKSHEET ON LINEAR FUNCTIONS: PART 1 - IDENTIFYING LINEAR FUNCTIONS

INSTRUCTIONS: DETERMINE WHETHER EACH OF THE FOLLOWING RELATIONSHIPS REPRESENTS A LINEAR FUNCTION. EXPLAIN YOUR
REASONING.

1. ReLaTionsHip A: {(1, 2), (2, 4), (3, 6), (4, 8)}
2. ReLaTionsHip B: {(1, 1), (2, 4),(3,9), (4, 16)}
3. EQUATIONC: Yy =3x -5

4. EQUATIOND: ¥ =x2 + 2

5. TasLEE:



SOLUTIONS AND EXPLANATIONS:
1. LINEAR: THE Y-VALUE INCREASES BY 2 FOR EVERY UNIT INCREASE IN X. THIS CONSTANT RATE OF CHANGE INDICATES A
LINEAR FUNCTION.

2. NON-LINEAR: THE Y-VALUE INCREASES BY DIFFERENT AMOUNTS FOR EACH UNIT INCREASE IN X (3, 5, 7). THIS SHOWS A
NON-CONSTANT RATE OF CHANGE.

3. LINEAR: THIS IS IN THE SLOPE-INTERCEPT FORM (Y =MX + B) AND CLEARLY REPRESENTS A LINEAR FUNCTION.
4. NON-LINEAR: THE PRESENCE OF X2 INDICATES A QUADRATIC FUNCTION, NOT A LINEAR ONE.

5. LINEAR: THE Y-VALUE INCREASES BY 2 FOR EVERY UNIT INCREASE IN X, DEMONSTRATING A CONSTANT RATE OF CHANGE
AND LINEARITY.

\X/ ORKSHEET ON LINEAR FUNCTIONS: PART 2 - FINDING SLOPE AND Y -INTERCEPT

INSTRUCTIONS: FIND THE SLOPE (M) AND Y-INTERCEPT (B) FOR EACH OF THE FOLLOWING LINEAR FUNCTIONS.

1.vy=2x+7
2. vy=-3x+1
3. y=x-4

4. 2x + 4y = 8 (HINT: REARRANGE INTO Y = MX + B FORM)

5. GIven PoiNTS (2, 5) AND (4, 9), FIND THE SLOPE AND THEN THE EQUATION OF THE LINE.

SOLUTIONS AND EXPLANATIONS:

1.Mm=2,8=7
2.m=-3,8=1
3. Mm=1,8=-4

4. REARRANGING GIVES Y = -0.5X + 2; THEREFORE M = -0.5,B8 = 2

5. Stopre (M) =(9-5) /(4 -2)=2.USING THE POINT-SLOPE FORM, Y - 5 = 2(X - 2), WHICH SIMPLIFIES TO Y = 2x +
1. THEREFORE, M = 2, B = 1.

\X/ ORKSHEET ON LINEAR FUNCTIONS: PART 3 — GRAPHING LINEAR FUNCTIONS

INSTRUCTIONS: GRAPH THE FOLLOWING LINEAR FUNCTIONS:

1. y=3x-1



2.vy=-x+t4

SOLUTIONS AND EXPLANATIONS: FOR EACH FUNCTION, START BY PLOTTING THE Y-INTERCEPT (THE ‘B’ VALUE). THEN, USE THE
SLoPE (THE ‘M’ VALUE) TO FIND OTHER POINTS ON THE LINE. FOR EXAMPLE, INY = 3x -1, START AT (0, -1) AND THEN MOVE
UP 3 UNITS AND TO THE RIGHT 1 UNIT TO FIND ANOTHER POINT (1, 2), AND SO ON. REMEMBER THAT A HORIZONTAL LINE (LIKE Y
= 2) HAS A SLOPE OF ZERO.

\X/ ORKSHEET ON LINEAR FUNCTIONS: PART 4 - REAL-\WORLD APPLICATIONS

INSTRUCTIONS: SOLVE THE FOLLOWING REAL-\WORLD PROBLEM INVOLVING LINEAR FUNCTIONS.

A TAXI CHARGES A $3 INITIAL FEE PLUS $2 PER MILE. WRITE A LINEAR FUNCTION TO REPRESENT THE TOTAL cosT () BASED
ON THE NUMBER OF MILES (X). THEN, DETERMINE THE TOTAL COST FOR A 10-MILE RIDE.

SOLUTION AND EXPLANATION:

THE LINEAR FUNCTION IS Y = 2x + 3. SUBSTITUTING X = 10, We GET ¥ = 2(10) + 3 = $23. THereFORE, A 10-MILE RIDE
cosTs $23.

CoNCLUSION

THIS WORKSHEET PROVIDED A THOROUGH EXPLORATION OF LINEAR FUNCTIONS, COVERING IDENTIFICATION, SLOPE AND Y~
INTERCEPT CALCULATIONS, GRAPHING, AND REAL-\WORLD APPLICATIONS. BY WORKING THROUGH THESE EXAMPLES, YOU SHOULD
NOW HAVE A MUCH STRONGER GRASP OF THIS FUNDAMENTAL MATHEMATICAL CONCEPT. REMEMBER TO PRACTICE REGULARLY —
THE MORE YOU WORK WITH LINEAR FUNCTIONS, THE MORE CONFIDENT YOU'LL BECOME!

FAQs

1. WHAT IF THE EQUATION ISN'T IN SLOPE-INTERCEPT FORM? Y OU CAN OFTEN REARRANGE THE EQUATION ALGEBRAICALLY
TO GET IT INTO THE Y = MX + B FORM.

1. How Do | GRAPH A LINEAR FUNCTION IF ONLY GIVEN TWO POINTS? PLOT THE POINTS AND DRAW A STRAIGHT LINE
THROUGH THEM.

1. WHAT DOES A NEGATIVE SLOPE MEAN? A NEGATIVE SLOPE INDICATES THAT AS THE X-VALUE INCREASES, THE Y-VALUE
DECREASES (THE LINE SLOPES DOWNW ARDS FROM LEFT TO RIGHT).

1. CAN A VERTICAL LINE BE REPRESENTED BY A LINEAR FUNCTION? NO, A VERTICAL LINE HAS AN UNDEFINED SLOPE AND
CANNOT BE REPRESENTED BY THE EQUATION Y = MX + B.



1. W/HERE CAN | FIND MORE PRACTICE PROBLEMS? MANY ONLINE RESOURCES AND TEXTBOOKS OFFER ADDITIONAL
WORKSHEETS AND PRACTICE PROBLEMS ON LINEAR FUNCTIONS. SEARCH FOR “LINEAR FUNCTION PRACTICE PROBLEMS” TO
FIND NUMEROUS OPTIONS.
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