
Stewart Calculus 8e: Section 3.1 - Exercise 63 Page 1 of 1

Exercise 63

Draw a diagram to show that there are two tangent lines to the parabola y = x2 that pass
through the point (0,−4). Find the coordinates of the points where these tangent lines intersect
the parabola.

Solution

The equation of a line is
y = mx+ b.

Use the fact that the line passes through the point (0,−4) to find b.

−4 = m(0) + b → b = −4

The line that passes through (0,−4) is then

y = mx− 4.

For this line to be tangent to the parabola, it has to intersect the parabola at exactly one point.
Set the formulas equal to each other and then solve for x.

mx− 4 = x2

x2 −mx+ 4 = 0

x =
m±

√
m2 − 16

2

For there to be only one intersection point, it must be that

m2 − 16 = 0,

which means m = ±4. The two tangent lines to the parabola y = x2 that pass through (0,−4) are
therefore

y + 4 = −4(x− 0) and y + 4 = 4(x− 0).
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