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Linear function and exponential function

A linear function and an exponential function are shown below. Linear function and exponential function similarities. When x=3 the linear function and the exponential function are equal. The graph below shows a linear function and an exponential function. An exponential function and a linear function are graphed below. The graph of an exponential
function and a linear function are shown below. Difference between linear function and exponential function. The points on the graph represent both an exponential function and a linear function.

Print this page Industry standards:Construct and compare linear, quadratic, and exponential models and solve problems.CCSS.Math.Content. HSF.LE.A.2Construct linear and exponential functions, including arithmetic and geometric sequences, with a graph, a description of a relationship, or two input-output pairs (in close the reading from a table).
CCSS.Math.Content.HSF.LE.A.30bserve using graphs and tables that an exponentially increasing quantity eventually exceeds a linear, quadratic or (more generally) increasing quantity as a polynomial function.CCSS.Math.Content. HSF.LE.A.4For exponential models, express as logarithm the solution a abct = d where a, ¢ and d are numbers and the
base b is 2, 10, or e; evaluate the logarithm using the technology. Nonlinear Functions Learning Objectives Define the nonlinear function. Define inverse functions and recognize them in equations, tables and graphs. Define quadratic functions and recognize them in equations, tables and graphs. Define exponential functions and recognize them in
equations, tables and graphs. Introduction Have you ever made cookies? You can’t touch a right one when it comes out of the oven, or you’ll burn yourself. It doesn’t take long to cool down enough to eat them, but they’ll still stay warm for a long time. And they don’t get colder than room temperature. If we were to draw a graph of the cookie cooling
situation, something like this would appear: Notice that the graph is steeper at the beginning and then drops over time, until the cookies reach room temperature. This is a functionA type of relationship where one variable uniquely determines the value of another variable. A”there is an inputThe independent variable of an input of a function
determines the output. and an outputThe dependent variable of an output of a function is determined by the input, and when the time (the input) changes, the temperature (the output) also changes. But it is not a linear functionA function with a constant rate of change and a straight line graph, since it does not follow a straight line. Each nonlinear
function is called a nonlinear functionA function with a variable rate of variation that represents a curved line. It should be easy to remember! There are many kinds of nonlinear functions. We will explore just a few of these. Reverse Variation Function A type of nonlinear function is called inverse variation. In these functions, the dependent variableA
value or variable that depends on the independent value. equals a constant times the inverse of the independent variableA value or variable that changes or can be manipulated by circumstances. Symbolically, this is the equation dy=k/x', where ay' is the dependent variable, dk' is the constant, and ax' is the independent variable. Compare this with
the equation for a function that has a direct variation between Like La function function in which the input times a constant equals output. formula of "'y = kx". the only difference is that the reverse of the entry is used for the functions of inverse variation (another name that makes perfectly sense.) an example of a non-linear function reverse function
in which the reciprocal of independent variable times a constant is equivalent to the dependent variable, as in "y = k / x". is the speed necessary to travel between two cities in a certain amount of time. we say you have to drive from boston to chicago, which is about "1,000 miles. The longer you have, the slower you can go. If you want to get to "20
years, you must go 50 miles per hour, because "(1.000) / 20 = 50°. but if you can take "40 years to get there, you only have to average 25 miles per hour, since (1,000) / 40 = 25. the equation to understand how quickly to drive from the amount of time you have is "text (speed) = text (mile) / text (time,”) orda "s = (1.000) / t". see ... this is the same form
of the function formula of reverse variation, y = k / x". here is a table that shows several times and speeds that meet the equation: the speed of time (mile per hour) "1 000" 5200 10" 15662 /3" 16 62 1/2° 20 50" 40 25" now if we draw those points, let's see that the chart is definitely not a straight line. an important part of the functions and their
charts is the rate of change. What is happening with the rate of change in this chart? when time is near "0, a small change in time produces a large fall in the rate that you need to travel. If you have very little time, say "1 doors, now you have to drive" 1,000 miles an hour to do so, and they're pretty illegal. but if you can only take "1 hour more, you
can cut your speed for" 500 miles per hour. now look at the center of the chart. the chart is becoming superficial here - a change of an hour is not going to make much difference in speed. If you drive for "15 years, you will need to go almost" 67 mph. add an extra hour and this time the required speed decreases only on "4 miles per hour. the rate of
change in this chart is not constant. starts very high, so the chart is very steep. but since the speed of the change chart becomes smaller, the chart is out. in a reverse function, what happens to output as the input becomes smaller? becomes bigger. ocita is a constant uniform for the entrance. therefore, since the input decreases, the constant is
divided by a smaller and lower number and the ocita increases. square functions another type of non-linear function is a square function of the module "'y = ax ~ 2 + bx + ¢" where "a" is not equal to zero .. in a square function, the independent variable (* x") is multiplied alone ... in many cases, is square. (the name comes from the word)for Square.
This is not nearly useful as non-linear and reverse, is it?) Look at the simplest square function, which has the equation of "y = x ©~ 2 * A table of the values of the "x" is y" y this function might look like this: 'x'y' '-3' “9” - Yes. '1°0' “0' “1' “1'“2 “’4 “ “ “’3'’9' On a graph, these values form a curved, U-shaped line called parabolaA U-shaped graph
which is produced by a quadratic equation. All quadratic functions form a parabola on a graph. The parabola can open upwards as the letter U or downwards as an upper side downwards, be wide or narrow, be symmetrical around the 'y'-axis or lie on one of the quadrants. Quadratic functions are used to describe things with smooth symmetrical
curves, such as the path of a bouncing ball or the arc of a bridge. A quadratic function can have the equation 'y = x squared'. But other quadratic function formulas are more complex, these are all quadratic equations: y = ax squared + bx + c'y = (ax + b) (cx + d) 'y = a (x+b) ~2 + c' The important thing to note here is that in any equation, the
independent variable is multiplied by itself. The letters ‘a’, 'b’, ’'c' and 'd"' are coefficients. Their presence in the equation changes the shape and position of the parabola. Confused? Try thisaThe interactive graph below allows you to modify the values of ‘a’, 'b' and ’c' in the standard quadratic formula 'y = ax™~2 + bx + ¢'. Click and drag the cursors
labeled ’a', ’b’, and ’c', and see what happens to the parabola. The graph below shows the height of the aboveground function over time for a ball that throws itself into the air and catches. Based on this chart, which of the following statements is true? A) The higher the ball, the slower its height is changing. B) The height of the ball changes at a
constant speed. C) The ball rises faster than it falls. D) The ball falls faster than it rises. A) The higher the ball, the slower its height is changing. That’s right The graph curve is flatter near the maximum height of the ball. Along that part of the graph, changes over time produce very few changes in height a the ball has to move slowly. B) The height of
the ball changes at a constant speed. That’s not correct. The curved line of the graph indicates that the ball does not move at a constant speed, its height changes rapidly just after it is thrown, so the rate of change slows down as it approaches the maximum height. The change in height then picks up the speed again as it falls down already. The
correct answer is that the higher the ball, the slower it moves. C) The ball rises faster than it falls. That’s not correct. The curve is symmetrical around the maximum height, which means that the changes in height over time on the downward road mirror those on the upward road. The correct answer is that the higher the ball, the slower it moves. D)
The ball falls faster than it rises. That’s not correct. The curve is symmetrical around the height which means that the changes in height over time on the way up mirror those on the way down. The correct answer is that the higher the ball, the slower it moves. Exponential Functions Another type of nonlinear function is the exponential functionA
exponentialA Function in which the independent value is a exponent of the function, as in y = ab ™ x '.. In these functions, the independent variable is an exponent of the equation. The exponential function formula has the shape 4 € ™ y = ab ™ x '. Since 4 € ™ x 'is the exponent, if 4 € ™ b' is greater than 4 € ™ 1 ', the output will grow very quickly for
each small increase in the input value. Exponential functions are used for things that involve rapid growth or a decline as population growth and radioactive decay. Here is a table that shows the values 4 € ™ x 'and 4 € ™ y' for the equation4€ ™y =2 ~x' . A™ x'a€ ™y '2'4€ ™ 0.25"-1'a€ ™ 05'4a€ ™MAa€cca€™Aa€™MAaE™a€mw2'24'a4
'3 &' & 8 'the graph of this function looks like this: You can see why the mathematical term © A' former A «ponenzialeA" became A popular way to describe a quick and explosive change. The letters 4 € ™ and & € ™ b 'in the exponential function equation are coefficients that form the basis of the exponent & € ™ x'. This interactive chart allows you to
manipulate these values on the graph of the equation 4 € ™ y = ab ™ x '. Click and drag the labeled cursors a € ™ and & € ™ b 'and notice the great effect of the small changes. In exponential features, little means a lot. Which of the following is an exponential function? 8 € ™ 1'a€ ™ a€ ™ a€ ™ 1''-2'a€™2"-4'a€™3''-6'a€™4"-8'a€™5
-10'a€™2"4a€™3)a€ ™y=06b " x'Thea€ ™ 3' function is an exponential function. In this function, the independent variable is an exponent of the equation. In the & € ™ 1 'function, the variables show a constant variation rate, so it is not an exponential function. In the a € ™ 2 'function, the graph is a straight line, so it is a linear function.
Summary We have explored some different types of non-linear functions. Like the linear functions, reverse relationships, quadratic and exponential functions can help us model the situations of the real world and to understand them better. Unlike linear functions, change speed in non-linear functions is not constant but variable. Because of this, the
graphs of non-linear functions follow curved lines. Lines.
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