
Tangent Lines-1

Tangent Lines
In geometry, the tangent line to a circle with centre O at a point A on the circle is defined to be the

perpendicular line at A to the line OA.

The tangent lines have the special property that they intersect the circle in exactly one point. Any curve that

can be obtained from a circle by



Tangent Lines-1

Tangent Lines
In geometry, the tangent line to a circle with centre O at a point A on the circle is defined to be the

perpendicular line at A to the line OA.

The tangent lines have the special property that they intersect the circle in exactly one point. Any curve that

can be obtained from a circle by projection (casting shadows) has tangent lines that are the projections

(shadows) of the tangent lines to the circle. These curves are ellipses, parabolas, and hyperbolas, and their

tangents have the same intersection property.

If we wish to define tangent lines to other curves, we cannot expect the single intersection property to still

hold true. If we are given the graph of a function with equation y = f(x), and wish to define the tangent to the

graph at a point P= (a, f (a)) on the graph, then all we need is to define its slope m, and we can use the

point-slope form y − f(a) =m(x − a)

Slope of a Tangent Line
If P = (a, f (a)) is a point on the graph of a continuous function

f ,



Tangent Lines-1

Tangent Lines
In geometry, the tangent line to a circle with centre O at a point A on the circle is defined to be the

perpendicular line at A to the line OA.

The tangent lines have the special property that they intersect the circle in exactly one point. Any curve that

can be obtained from a circle by projection (casting shadows) has tangent lines that are the projections

(shadows) of the tangent lines to the circle. These curves are ellipses, parabolas, and hyperbolas, and their

tangents have the same intersection property.

If we wish to define tangent lines to other curves, we cannot expect the single intersection property to still

hold true. If we are given the graph of a function with equation y = f(x), and wish to define the tangent to the

graph at a point P= (a, f (a)) on the graph, then all we need is to define its slope m, and we can use the

point-slope form y − f(a) =m(x − a)

Slope of a Tangent Line
If P = (a, f (a)) is a point on the graph of a continuous function

f , the



Tangent Lines-1

Tangent Lines
In geometry, the tangent line to a circle with centre O at a point A on the circle is defined to be the

perpendicular line at A to the line OA.

The tangent lines have the special property that they intersect the circle in exactly one point. Any curve that

can be obtained from a circle by projection (casting shadows) has tangent lines that are the projections

(shadows) of the tangent lines to the circle. These curves are ellipses, parabolas, and hyperbolas, and their

tangents have the same intersection property.

If we wish to define tangent lines to other curves, we cannot expect the single intersection property to still

hold true. If we are given the graph of a function with equation y = f(x), and wish to define the tangent to the

graph at a point P= (a, f (a)) on the graph, then all we need is to define its slope m, and we can use the

point-slope form y − f(a) =m(x − a)

Slope of a Tangent Line
If P = (a, f (a)) is a point on the graph of a continuous function

f , the secant line through P and another pointQ = (b, f (b))
has slope



Tangent Lines-1

Tangent Lines
In geometry, the tangent line to a circle with centre O at a point A on the circle is defined to be the

perpendicular line at A to the line OA.

The tangent lines have the special property that they intersect the circle in exactly one point. Any curve that

can be obtained from a circle by projection (casting shadows) has tangent lines that are the projections

(shadows) of the tangent lines to the circle. These curves are ellipses, parabolas, and hyperbolas, and their

tangents have the same intersection property.

If we wish to define tangent lines to other curves, we cannot expect the single intersection property to still

hold true. If we are given the graph of a function with equation y = f(x), and wish to define the tangent to the

graph at a point P= (a, f (a)) on the graph, then all we need is to define its slope m, and we can use the

point-slope form y − f(a) =m(x − a)

Slope of a Tangent Line
If P = (a, f (a)) is a point on the graph of a continuous function

f , the secant line through P and another pointQ = (b, f (b))
has slope

mPQ = f(b)− f(a)
b − a .



Tangent Lines-1

Tangent Lines
In geometry, the tangent line to a circle with centre O at a point A on the circle is defined to be the

perpendicular line at A to the line OA.

The tangent lines have the special property that they intersect the circle in exactly one point. Any curve that

can be obtained from a circle by projection (casting shadows) has tangent lines that are the projections

(shadows) of the tangent lines to the circle. These curves are ellipses, parabolas, and hyperbolas, and their

tangents have the same intersection property.

If we wish to define tangent lines to other curves, we cannot expect the single intersection property to still

hold true. If we are given the graph of a function with equation y = f(x), and wish to define the tangent to the

graph at a point P= (a, f (a)) on the graph, then all we need is to define its slope m, and we can use the

point-slope form y − f(a) =m(x − a)

Slope of a Tangent Line
If P = (a, f (a)) is a point on the graph of a continuous function

f , the secant line through P and another pointQ = (b, f (b))
has slope

mPQ = f(b)− f(a)
b − a .

If lim
Q→P

mPQ = lim
b→a

f(b)− f(a)
b − a exists and equals m,

we define the



Tangent Lines-1

Tangent Lines
In geometry, the tangent line to a circle with centre O at a point A on the circle is defined to be the

perpendicular line at A to the line OA.

The tangent lines have the special property that they intersect the circle in exactly one point. Any curve that

can be obtained from a circle by projection (casting shadows) has tangent lines that are the projections

(shadows) of the tangent lines to the circle. These curves are ellipses, parabolas, and hyperbolas, and their

tangents have the same intersection property.

If we wish to define tangent lines to other curves, we cannot expect the single intersection property to still

hold true. If we are given the graph of a function with equation y = f(x), and wish to define the tangent to the

graph at a point P= (a, f (a)) on the graph, then all we need is to define its slope m, and we can use the

point-slope form y − f(a) =m(x − a)

Slope of a Tangent Line
If P = (a, f (a)) is a point on the graph of a continuous function

f , the secant line through P and another pointQ = (b, f (b))
has slope

mPQ = f(b)− f(a)
b − a .

If lim
Q→P

mPQ = lim
b→a

f(b)− f(a)
b − a exists and equals m,

we define the



Tangent Lines-1

Tangent Lines
In geometry, the tangent line to a circle with centre O at a point A on the circle is defined to be the

perpendicular line at A to the line OA.

The tangent lines have the special property that they intersect the circle in exactly one point. Any curve that

can be obtained from a circle by projection (casting shadows) has tangent lines that are the projections

(shadows) of the tangent lines to the circle. These curves are ellipses, parabolas, and hyperbolas, and their

tangents have the same intersection property.

If we wish to define tangent lines to other curves, we cannot expect the single intersection property to still

hold true. If we are given the graph of a function with equation y = f(x), and wish to define the tangent to the

graph at a point P= (a, f (a)) on the graph, then all we need is to define its slope m, and we can use the

point-slope form y − f(a) =m(x − a)

Slope of a Tangent Line
If P = (a, f (a)) is a point on the graph of a continuous function

f , the secant line through P and another pointQ = (b, f (b))
has slope

mPQ = f(b)− f(a)
b − a .

If lim
Q→P

mPQ = lim
b→a

f(b)− f(a)
b − a exists and equals m,

we define the tangent line to y = f(x) at P to be the line

through P with slope m. x

y

P

Q

-2

0

2

4

6

8

-2 -1 0 1 2 3 4



Tangent Lines-2

The Point-Slope Form equation of this tangent line is

y − f(a) =m(x − a)
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=
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=
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If the moving object is assumed to be moving on a straight line, and its distance from a fixed reference point at

time t is given by a function s(t), then the average velocity from time t1 to time t2 will be

s(t2)− s(t1)
t2 − t1

Example: s(t) = 2t2 − 6t + 3
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Let us look at the Average Velocity near t1 = 3:
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