COLLEGE ALGEBRA COMPARING EXPONENTIAL FUNCTIONS

UNDERSTANDING EXPONENTIAL FUNCTIONS: THE FOUNDATION

COLLEGE ALGEBRA COMPARING EXPONENTIAL FUNCTIONS IS A CRUCIAL SKILL THAT UNLOCKS THE UNDERSTANDING OF RAPID
GROWTH AND DECAY ACROSS NUMEROUS DISCIPLINES. FROM FINANCE AND POPULATION DYNAMICS TO RADIOACTIVE HALF-LIFE
AND COMPOUND INTEREST, EXPONENTIAL FUNCTIONS ARE UBIQUITOUS. THIS ARTICLE DELVES DEEP INTO THE CORE CONCEPTS OF
EXPONENTIAL FUNCTIONS, PROVIDING A COMPREHENSIVE GUIDE FOR STUDENTS AND ENTHUSIASTS ALIKE. W/E WILL EXPLORE THEIR
FUNDAMENTAL PROPERTIES, GRAPHICAL REPRESENTATIONS, AND THE ESSENTIAL TECHNIQUES REQUIRED FOR EFFECTIVELY
COMPARING DIFFERENT EXPONENTIAL MODELS.

MASTERING THE COMPARISON OF EXPONENTIAL FUNCTIONS ALLOWS US TO PREDICT FUTURE TRENDS, ANALYZE REAL-WORLD
PHENOMENA, AND MAKE INFORMED DECISIONS. THIS GUIDE AIMS TO DEMYSTIFY THE PROCESS, BREAKING DOWN COMPLEX IDEAS
INTO DIGESTIBLE COMPONENTS. BY THE END, YOU WILL POSSESS A SOLID FRAMEWORK FOR IDENTIFYING, ANALYZING, AND
CONTRASTING THESE POWERFUL MATHEMATICAL TOOLS.
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Key CHARACTERISTICS OF EXPONENTIAL FUNCTIONS

AN EXPONENTIAL FUNCTION IS A MATHEMATICAL FUNCTION OF THE FORM $F(X) = AB"X$, WHERE ‘A’ IS THE INITIAL VALUE (OR
Y-INTERCEPT) AND ‘B’ IS THE BASE, REPRESENTING THE CONSTANT FACTOR BY WHICH THE FUNCTION'S VALUE CHANGES FOR EACH
UNIT INCREASE IN ‘X’ THE BASE ‘B’ MUST BE A POSITIVE REAL NUMBER AND CANNOT BE EQUAL TO 1. IF $&8 > 1%, THE FUNCTION
REPRESENTS EXPONENTIAL GROWTH, WHERE THE VALUES INCREASE AT AN ACCELERATING RATE. CONVERSELY, IF $0 <B < 1%,
THE FUNCTION REPRESENTS EXPONENTIAL DECAY, WHERE THE VALUES DECREASE AT A DECELERATING RATE.

THE PARAMETER ‘A’ SIGNIFIES THE STARTING POINT OF THE FUNCTION. WHEN $x=0%, $r(0) = A \cpoT 8”0 = A \cpoT 1 =
A$. THEREFORE, THE Y-INTERCEPT IS ALWAYS AT THE POINT $(0, A)$. THIS INITIAL VALUE IS CRITICAL WHEN COMPARING
DIFFERENT EXPONENTIAL SCENARIOS, AS IT SETS THE BASELINE FOR GROWTH OR DECAY. THE DOMAIN OF ANY EXPONENTIAL
FUNCTION $F(x) = AB"x$ IS ALL REAL NUMBERS, $(-\INFTY, \INFTY)$, BECAUSE WE CAN RAISE THE BASE ‘B TO ANY REAL
EXPONENT. HOWEVER, THE RANGE DEPENDS ON THE SIGN OF ‘A", IF $A > 0%, THE RANGE IS $(0, \INFTY)$: IF $A < 0%, THE
RANGE IS $(-\INFTY, 0)$.

UNDERSTANDING THE BASE ‘B’

THE BASE ‘B’ IS THE ENGINE OF EXPONENTIAL CHANGE. TS VALUE DICTATES THE RATE AT WHICH THE FUNCTION INCREASES OR
DECREASES. FOR EXPONENTIAL GROWTH, A BASE LARGER THAN 1 SIGNIFIES A STEEPER ASCENT. FOR EXAMPLE, $F(X) = 2"x$
GROWS FASTER THAN $G(x) = 1.5"X$ BECAUSE ITS BASE IS LARGER. IN CONTRAST, FOR EXPONENTIAL DECAY, A BASE



BETWEEN O AND 1 SIGNIFIES A SLOWER DECLINE. A BASE CLOSER TO 1 WILL RESULT IN A SLOWER DECAY, WHILE A BASE
CLOSER TO O WILL RESULT IN A FASTER DECAY. ConsIDER $H(x) = (0.5)"x$ anp $k(x) = (0.8)"x$. THE FUNCTION $H(X)$
DECAYS MORE RAPIDLY THAN $k(X)$ BECAUSE ITS BASE IS SMALLER.

THe RoLE oF THE INITIAL VALUE ‘A’

THE COEFFICIENT ‘A’ PLAYS A SIGNIFICANT ROLE IN SCALING THE EXPONENTIAL FUNCTION. |T DETERMINES THE STARTING
MAGNITUDE OF THE QUANTITY BEING MODELED. W/HEN COMPARING TWO EXPONENTIAL FUNCTIONS WITH THE SAME BASE, THE ONE
WITH A LARGER INITIAL VALUE ‘A" WILL ALWAYS YIELD LARGER OUTPUTS FOR POSITIVE EXPONENTS AND SMALLER OUTPUTS
FOR NEGATIVE EXPONENTS (ASSUMING ‘A’ IS POSITIVE). FOR INSTANCE, COMPARING $Y = 3 \cDOT 2"x$ AND $v = 5 \cpoT
2"x$, THE SECOND FUNCTION WILL ALWAYS BE LARGER FOR ANY REAL VALUE OF ‘X’ BECAUSE ITS INITIAL VALUE (5) IS
GREATER THAN THE FIRST FUNCTION'S INITIAL VALUE (3).

GRAPHICAL ANALYSIS OF EXPONENTIAL FUNCTIONS

THE VISUAL REPRESENTATION OF EXPONENTIAL FUNCTIONS, THEIR GRAPHS, PROVIDES INVALUABLE INSIGHTS INTO THEIR
BEHAVIOR. UNDERSTANDING THESE GRAPHICAL CHARACTERISTICS IS FUNDAMENTAL FOR COMPARING DIFFERENT EXPONENTIAL
MODELS INTUITIVELY. EXPONENTIAL FUNCTIONS EXHIBIT DISTINCT CURVES THAT ARE EITHER MONOTONICALLY INCREASING OR
DECREASING, WITH NO TURNING POINTS.

FOR EXPONENTIAL GROWTH FUNCTIONS ($8 > 1$), THE GRAPH STARTS CLOSE TO THE X-AXIS FOR LARGE NEGATIVE VALUES OF
"' AND THEN RISES SHARPLY AS ‘X’ INCREASES. THE Y-INTERCEPT IS AT $(0, A)$. As ‘X’ APPROACHES POSITIVE INFINITY, THE
FUNCTION'S VALUE GROWS WITHOUT BOUND. FOR EXPONENTIAL DECAY FUNCTIONS ($0 < B < 1$), THE GRAPH STARTS AT A
HIGH VALUE FOR NEGATIVE ‘X’ AND APPROACHES THE X-AXIS AS ‘X’ INCREASES TOWARDS POSITIVE INFINITY. THE X-AXIS ACTS
AS A HORIZONTAL ASYMPTOTE IN BOTH GROWTH AND DECAY CASES, MEANING THE GRAPH GETS ARBITRARILY CLOSE TO THE X~
AXIS BUT NEVER TOUCHES OR CROSSES IT (UNLESS $A=0%, WHICH IS A TRIVIAL CASE).

IDENTIFYING GROWTH VS. DECAY FROM GRAPHS

DISTINGUISHING BETWEEN EXPONENTIAL GROWTH AND DECAY IS STRAIGHTFORWARD BY OBSERVING THE DIRECTION OF THE
CURVE. A GRAPH THAT ASCENDS FROM LEFT TO RIGHT INDICATES EXPONENTIAL GROWTH. THIS MEANS THAT AS THE X-VALUES
INCREASE, THE CORRESPONDING Y-VALUES ALSO INCREASE. CONVERSELY, A GRAPH THAT DESCENDS FROM LEFT TO RIGHT
SIGNIFIES EXPONENTIAL DECAY. HERE/ AS THE X-VALUES INCREASE, THE Y~-VALUES DECREASE.

THE STEEPNESS OF THE CURVE IS ALSO INFORMATIVE. FOR GROWTH, A LARGER BASE ‘8’ RESULTS IN A STEEPER INCLINE. FOR
DECAY, A BASE CLOSER TO 1 (BUT LESS THAN -|) LEADS TO A GENTLER DECLINE, WHILE A BASE CLOSER TO O RESULTS IN A
STEEPER DECLINE. OBSERVING THESE FEATURES ON A GRAPH CAN QUICKLY REVEAL THE FUNDAMENTAL NATURE OF THE
EXPONENTIAL RELATIONSHIP BEING DEPICTED.

THe CONCEPT OF HORIZONTAL ASYMPTOTES

A CRITICAL FEATURE OF EXPONENTIAL FUNCTION GRAPHS IS THE PRESENCE OF A HORIZONTAL ASYMPTOTE. FOR THE STANDARD
FORM $F(X) = AB"X$, THE HORIZONTAL ASYMPTOTE IS THE X~-AXIS, REPRESENTED BY THE EQUATION $v = 0%. THIS MEANS
THAT AS ‘X’ TENDS TOWARDS POSITIVE OR NEGATIVE INFINITY, THE FUNCTION'S VALUE GETS CLOSER AND CLOSER TO ZERO.
FOR EXPONENTIAL GROWTH FUNCTIONS, THE GRAPH APPROACHES $Y=0% AS $x \TO -\INFTY$. FOR EXPONENTIAL DECAY
FUNCTIONS, THE GRAPH APPROACHES $Y=0% AS $x \To \INFTY$. THIS ASYMPTOTE IS CRUCIAL FOR UNDERSTANDING THE
LONG-TERM BEHAVIOR AND LIMITS OF EXPONENTIAL PROCESSES.



CoMPARING EXPONENTIAL FUNCTIONS: METHODS AND STRATEGIES

COMPARING EXPONENTIAL FUNCTIONS IS A CORE SKILL IN COLLEGE ALGEBRA, ENABLING US TO DETERMINE WHICH MODEL
REPRESENTS A FASTER RATE OF CHANGE, A HIGHER STARTING POINT, OR A DIFFERENT LONG~TERM BEHAVIOR. SEVERAL METHODS
CAN BE EMPLOYED, DEPENDING ON WHETHER THE FUNCTIONS ARE PRESENTED IN TABULAR FORM, GRAPHICALLY, OR AS EQUATIONS.

\W/HEN COMPARING FUNCTIONS GIVEN AS EQUATIONS, $F(x) = A_18_1"x$ AND $6(x) = A_2 B_2"X$, WE FIRST EXAMINE
THE BASES ($8_ 1% AND $B_2%) AND THE INITIAL VALUES ($A_ 1% AND $A_2%). IF THE BASES ARE THE SAME ($8_ 1 =8B _2%)
THEN THE FUNCTION WITH THE LARGER INITIAL VALUE (A”) WILL ALWAYS YIELD GREATER VALUES. |F THE INITIAL VALUES ARE
THE SAME ($A_1 = A_2$), THEN THE FUNCTION WITH THE LARGER BASE WILL GROW FASTER (FOR $8 > 1$) OR DECAY
sLower (FOR $0 < B < 1$). WHEN BOTH BASES AND INITIAL VALUES DIFFER, DIRECT COMPARISON REQUIRES EVALUATING THE
FUNCTIONS AT SPECIFIC POINTS OR ANALYZING THEIR DERIVATIVES.

/

COMPARING BY EVALUATING AT SPECIFIC POINTS

A PRACTICAL METHOD FOR COMPARING TWO EXPONENTIAL FUNCTIONS IS TO EVALUATE THEM AT A FEW STRATEGICALLY
CHOSEN X-VALUES. FOR INSTANCE, IF WE HAVE FUNCTIONS $F(x) = 3(1.2)"x$ anD $6(x) = 2(1.5)"x$, WE CAN COMPARE
THEIR VALUES AT $x=0, x=1, x=2%, AND 50 oN. AT $x=0%, $r(0) = 3% anp $6(0) = 2%. Here, $F(X)$ STARTS HIGHER.
AT $x=1%, $r(1) = 3(1.2) = 3.6% AnD $6(1) = 2(1.5) = 3%. $F(x)$ IS STILL GREATER. AT $x=2%, $r(2) = 3(1.2)"2
=3(1.44) = 4.32% anD $6(2) = 2(1.5)"2 = 2(2.25) = 4.5%. Now, $6(x)$ HAS SURPASSED $F(X)$. THIS POINT-WISE
EVALUATION HELPS DETERMINE WHERE ONE FUNCTION OVERTAKES ANOTHER, ESPECIALLY WHEN BASES AND INITIAL VALUES
DIFFER.

CoMPARING GRoWTH RATES UsING BASES

THE BASE OF AN EXPONENTIAL FUNCTION IS A DIRECT INDICATOR OF ITS GROWTH OR DECAY RATE. FOR EXPONENTIAL GROWTH
(¢ > 1$), A LARGER BASE SIGNIFIES A FASTER RATE OF INCREASE. FOR EXAMPLE, $Y = 10(3"%)$ GROWS SIGNIFICANTLY
FASTER THAN $v = 10(2"X)$ BECAUSE THE BASE 3 IS GREATER THAN 2. THE INITIAL VALUE REMAINS CONSTANT, SO THE
DIFFERENCE IN THE BASE DICTATES THE DIVERGENCE IN OUTPUT OVER TIME. FOR EXPONENTIAL DECAY ($0 <& < 1$), A BASE
CLOSER TO 1 REPRESENTS A SLOWER RATE OF DECREASE. COMPARING $v = 100(0.8"x)$ anp $v = 100(0.5"x)$, THE
FIRST FUNCTION DECAYS MORE SLOWLY BECAUSE ITS BASE (0.8) IS CLOSER TO 1 THAN THE BASE OF THE SECOND FUNCTION
(0.5).

CoMPARING INITIAL VALUES WITH IDENTICAL BASES

\WHEN TWO EXPONENTIAL FUNCTIONS SHARE THE SAME BASE, COMPARING THEIR INITIAL VALUES IS STRAIGHTFORWARD. LET'S
consIDER $F(x) = A_18"x$ AND $6(x) = A_2B"Xx$. IF$A_1> A 2%, THEN $F(x) > G(X)$ FOR ALL REAL VALUES OF ‘X’
(ASSUMING $A_ 1% AND $A_ 2% ARE POSITIVE). THIS IS BECAUSE THE EXPONENTIAL TERM $8”X$ MULTIPLIES BOTH INITIAL
VALUES BY THE SAME FACTOR. THUS, THE FUNCTION WITH THE LARGER COEFFICIENT ‘A" WILL ALWAYS PRODUCE LARGER
OUTPUT VALUES. FOR INSTANCE, $Y = 5 \cpoT (1.1)"Xx$ WILL ALWAYS BE GREATER THAN $Y = 4 \cooT (1.1)"x$ For
ANY ‘X’

UsING DerIVATIVES FOR RATE COMPARISON

FOR A MORE ADVANCED COMPARISON OF THE INSTANTANEOUS RATE OF CHANGE, CALCULUS CAN BE EMPLOYED. THE DERIVATIVE
OF AN EXPONENTIAL FUNCTION $F(x) = aAB X% 15 $F'(x) = AB"X \LN(B)$. THIS DERIVATIVE TELLS US THE SLOPE OF THE
TANGENT LINE TO THE FUNCTION'S GRAPH AT ANY GIVEN POINT ‘X', REPRESENTING THE INSTANTANEOUS RATE OF CHANGE. BY



COMPARING THE DERIVATIVES OF TWO EXPONENTIAL FUNCTIONS AT A SPECIFIC POINT OR OVER AN INTERVAL, WE CAN
PRECISELY DETERMINE WHICH FUNCTION IS INCREASING OR DECREASING MORE RAPIDLY AT THAT MOMENT.

ReEAL-\WORLD APPLICATIONS OF COMPARING EXPONENTIAL FUNCTIONS

THE ABILITY TO COMPARE EXPONENTIAL FUNCTIONS IS NOT MERELY AN ACADEMIC EXERCISE; IT HAS PROFOUND IMPLICATIONS IN
NUMEROUS REAL-WORLD SCENARIOS. W/HETHER ANALYZING FINANCIAL INVESTMENTS, TRACKING POPULATION GROWTH, OR
MODELING THE SPREAD OF DISEASES, UNDERSTANDING THE DIFFERENCES BETWEEN EXPONENTIAL MODELS ALLOWS FOR BETTER
PREDICTION AND DECISION-MAKING.

IN FINANCE, COMPARING THE COMPOUND INTEREST EARNED FROM DIFFERENT INVESTMENT STRATEGIES, EACH MODELED BY AN
EXPONENTIAL FUNCTION, IS VITAL. For EXAMPLE, COMPARING TWO SAVINGS ACCOUNTS WITH DIFFERENT INTEREST RATES
(BASES) AND INITIAL DEPOSITS (INITIAL VALUES) ALLOWS AN INVESTOR TO CHOOSE THE OPTION THAT WILL YIELD THE
GREATEST RETURNS OVER TIME. SIMILARLY, IN BIOLOGY, COMPARING POPULATION GROWTH MODELS CAN HELP PREDICT FUTURE
POPULATION SIZES OR ASSESS THE IMPACT OF ENVIRONMENTAL FACTORS. THE RELATIVE STEEPNESS OF THE GROWTH CURVES
CAN HIGHLIGHT WHICH POPULATION IS EXPANDING MORE RAPIDLY.

FINANCIAL GROWTH COMPARISONS

\W/HEN COMPARING FINANCIAL INVESTMENTS, SUCH AS LOANS OR SAVINGS ACCOUNTS, EXPONENTIAL FUNCTIONS ARE
FREQUENTLY USED. CONSIDER TWO INVESTMENT OPTIONS: OPTION A OFFERS 59 ANNUAL INTEREST COMPOUNDED ANNUALLY,
STARTING WITH $1000. OpTION B OFFERS 49, ANNUAL INTEREST COMPOUNDED ANNUALLY, STARTING WITH $1200. WE cAN
REPRESENT THESE AS $A(T) = 1000(1.05)"1$ anD $B(T) = 1200(1.04)"1$, WHERE ‘T’ IS THE NUMBER OF YEARS.
COMPARING THESE FUNCTIONS INVOLVES EVALUATING THEM AT VARIOUS TIME POINTS TO SEE WHICH INVESTMENT GROWS
LARGER OVER TIME. INITIALLY, OPTION B HAS MORE MONEY, BUT AS TIME PROGRESSES, THE HIGHER INTEREST RATE OF OPTION A
MIGHT LEAD TO IT SURPASSING OPTION B.

PopuLATION DYNAMICS AND GROWTH

EXPONENTIAL FUNCTIONS ARE FUNDAMENTAL TO MODELING POPULATION GROWTH. COMPARING THE GROWTH RATES OF
DIFFERENT SPECIES OR POPULATIONS IN VARYING ENVIRONMENTS ALLOWS ECOLOGISTS TO UNDERSTAND FACTORS INFLUENCING
THEIR PROLIFERATION. FOR INSTANCE, IF ONE BACTERIAL COLONY GROWS ACCORDING TO $P_1(T) = 100e{0.27}$ anD
ANOTHER ACCORDING TO $P_2(T) = 150e™{0.15T}$, WE CAN COMPARE THEIR INITIAL POPULATIONS ($P_1(0)=100,
P_2(0)=150%) AND THEIR GROWTH RATES (0.2 For $P_ 1% AND 0.15 For $P_2%$). EVEN THOUGH $P_ 2% STARTS WITH
MORE INDIVIDUALS, $P_ 1% HAS A HIGHER INTRINSIC GROWTH RATE AND MAY EVENTUALLY OVERTAKE $P_23$.

RADbIoACTIVE DECAY AND HALF-LIFE CALCULATIONS

THE CONCEPT OF HALF-LIFE, FUNDAMENTAL IN NUCLEAR PHYSICS AND CHEMISTRY, IS AN APPLICATION OF EXPONENTIAL DECAY.
COMPARING THE DECAY RATES OF DIFFERENT RADIOACTIVE ISOTOPES IS CRUCIAL FOR APPLICATIONS RANGING FROM CARBON
DATING TO NUCLEAR MEDICINE. FOR AN ISOTOPE WITH HALF-LIFE $T_{1/23}$, THE DECAY CAN BE MODELED AS $N(T) =N_0O
ArrAc{TH2D™MT/T_{1/2}}%, wHere $N_0% 1S THE INITIAL AMOUNT AND $N(T)$ IS THE AMOUNT REMAINING AFTER TIME
'7'. COMPARING TWO ISOTOPES MEANS COMPARING THEIR HALF-LIVES. AN ISOTOPE WITH A SHORTER HALF-LIFE DECAYS MUCH
FASTER, MEANING A LARGER FRACTION OF IT WILL HAVE DECAYED AFTER A GIVEN TIME.



MoDELING Disease SPREAD AND CONTROL

IN EPIDEMIOLOGY, EXPONENTIAL FUNCTIONS ARE USED TO MODEL THE INITIAL SPREAD OF INFECTIOUS DISEASES. COMPARING
DIFFERENT POTENTIAL GROWTH MODELS, OFTEN WITH VARIATIONS IN INFECTIVITY RATES (BASES) OR INITIAL CASE NUMBERS
(INITIAL VALUES)/ HELPS PUBLIC HEALTH OFFICIALS DEVELOP EFFECTIVE CONTAINMENT STRATEGIES. UNDERSTANDING WHICH
MODEL PREDICTS A FASTER SPREAD ALLOWS FOR MORE TIMELY AND TARGETED INTERVENTIONS, SUCH AS VACCINATION
CAMPAIGNS OR SOCIAL DISTANCING MEASURES.

FAQ: CoLLeGE ALGEBRA COMPARING EXPONENTIAL FUNCTIONS

QI \WHAT IS THE GENERAL FORM OF AN EXPONENTIAL FUNCTION , AND WHAT DO THE
PARAMETERS REPRESENT WHEN COMPARING THEM?

A: THE GENERAL FORM OF AN EXPONENTIAL FUNCTION IS $F(x) = AB"X$, WHERE ‘A’ IS THE INITIAL VALUE (Y-INTERCEPT) AND
‘8" IS THE BASE, REPRESENTING THE CONSTANT MULTIPLIER PER UNIT CHANGE IN ‘X’. W/HEN COMPARING, ‘A’ INDICATES THE
STARTING MAGNITUDE, AND ‘B’ DICTATES THE RATE OF GROWTH OR DECAY. A LARGER ‘A’ MEANS A HIGHER STARTING POINT,
WHILE A LARGER 'B" (FOR $8>1%$) MEANS FASTER GROWTH, AND A ‘B’ CLOSER TO 1 (FOR $0 1%, THE FUNCTION REPRESENTS
EXPONENTIAL GROWTH. IF $0 < B < 1$, THE FUNCTION REPRESENTS EXPONENTIAL DECAY. THE INITIAL VALUE ‘A" INFLUENCES
THE MAGNITUDE BUT NOT THE TYPE OF GROWTH OR DECAY.

Q: \W/HEN COMPARING TWO EXPONENTIAL FUNCTIONS WITH THE SAME BASE , HOW DO |
DETERMINE WHICH ONE INCREASES OR DECREASES FASTER?

A: [F TWO EXPONENTIAL FUNCTIONS HAVE THE SAME BASE 'B’, THE ONE WITH THE LARGER INITIAL VALUE ‘A’ WILL ALWAYS
RESULT IN LARGER OUTPUT VALUES. FOR EXAMPLE, IF COMPARING $F(x) = 5(2"%x)$ AND $6(x) = 3(2"x)$, $r(x)$ wiLL
ALWAYS BE GREATER THAN $G(x)$ BECAUSE ITS INITIAL VALUE (5) IS GREATER THAN $G(x)$’s INITIAL VALUE (3).

QI \WHAT IS THE SIGNIFICANCE OF THE BASE ‘B’ WHEN COMPARING EXPONENTIAL
FUNCTIONS WITH DIFFERENT INITIAL VALUES?

A: THE BASE ‘B’ IS CRUCIAL FOR COMPARING EXPONENTIAL FUNCTIONS WITH DIFFERENT INITIAL VALUES BECAUSE IT DETERMINES
THE RATE OF CHANGE. A LARGER BASE LEADS TO A FASTER RATE OF GROWTH (IF $s>1 $) OR A FASTER RATE OF DECAY (IF
$8<1 $) EVEN IF ONE FUNCTION STARTS LOWER, A SIGNIFICANTLY LARGER BASE CAN CAUSE IT TO OVERTAKE THE OTHER
FUNCTION OVER TIME.

QI How DOES THE GRAPH OF AN EXPONENTIAL FUNCTION VISUALLY REPRESENT ITS
COMPARISON TO ANOTHER EXPONENTIAL FUNCTION?

A: W/HEN COMPARING EXPONENTIAL FUNCTIONS GRAPHICALLY, OBSERVE THEIR STEEPNESS AND Y-INTERCEPTS. FUNCTIONS WITH
LARGER BASES (FOR GRO\X/TH) WILL APPEAR STEEPER. FUNCTIONS WITH LARGER INITIAL VALUES WILL HAVE HIGHER Y-
INTERCEPTS. IF ONE GRAPH CONSISTENTLY STAYS ABOVE ANOTHER, IT HAS LARGER VALUES. IF THEY CROSS, IT INDICATES A
POINT WHERE THEIR RELATIVE MAGNITUDES CHANGE.

Q: CAN | COMPARE EXPONENTIAL FUNCTIONS USING A TABLE OF VALUES, AND IF SO,



WHAT IS THE BEST APPROACH?

A: YES, COMPARING EXPONENTIAL FUNCTIONS USING A TABLE OF VALUES IS AN EFFECTIVE METHOD. CREATE A TABLE WITH
CORRESPONDING X, F(X), AND G(X) VALUES FOR TWO FUNCTIONS, F(X) AND G(x). CALCULATE THE OUTPUT FOR SEVERAL X~
VALUES. BY OBSERVING HOW THE VALUES OF F(x) AND G(X) CHANGE RELATIVE TO EACH OTHER ACROSS THE TABLE, YOU CAN
IDENTIFY WHICH FUNCTION HAS A LARGER OR SMALLER VALUE, AND AT WHAT RATE THEIR DIFFERENCE IS CHANGING.

QI \WHAT IS A HORIZONTAL ASYMPTOTE IN THE CONTEXT OF EXPONENTIAL FUNCTIONS ,
AND HOW DOES IT HELP IN COMPARISONS?

A: A HORIZONTAL ASYMPTOTE IS A HORIZONTAL LINE THAT THE GRAPH OF A FUNCTION APPROACHES BUT NEVER TOUCHES. FOR
EXPONENTIAL FUNCTIONS OF THE FORM $F(X) = AB"X$, THE HORIZONTAL ASYMPTOTE IS TYPICALLY $Y=0$%. IT INDICATES THE
LONG-TERM BEHAVIOR OF THE FUNCTION. W/HEN COMPARING, THE ASYMPTOTE HELPS UNDERSTAND THE LIMITING VALUES OR THE
VALUE THE FUNCTION APPROACHES AS THE INPUT BECOMES VERY LARGE OR VERY SMALL.
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