
Straight Line and a Circle
To see if and where a straight line cuts or touches a circle, sub-
stitute for y into the circle equation and get a quadratic. Solve it
and find either 2 separate points, only 1 point, or no points
where the straight line of the bullet meets the circle.

There may be
two distinct points
like the entry and exit wounds.
The brackets are different
eg  (x + 4)(x - 2) = 0

The two points may coincide
giving a double point, like the 
single nick made by this bullet.
The brackets are identical
eg  (x + 3)(x + 3) = 0

There may be no solution
in which case the lines
do not touch at all, and there
are not any brackets.

Zero discriminant

Positive discriminant

Discriminant of quadratic 
y = ax2 + bx + c

is  b2 - 4ac 

Similarly ‘circle’ equation 
x2 + y2 +2gx + 2fy + c = 0
is a valid circle only if 
g2 + f2 - c is positive

because like discriminant
radius = √ g2 + f2 - c

and radius must be real.
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Straight Line and a Parabola
The roots of a quadratic equation are the points where the
lines meet or cross – in this case, the points where the straight
line of the bullet touches or cuts the parabola.

There may be
two distinct roots
like the entry and exit wounds.
The brackets are different
eg  (x + 4)(x - 2) = 0

The two roots may coincide
giving equal roots, like the 
single nick made by this bullet.
The brackets are identical
eg  (x + 3)(x + 3) = 0

There may be no real roots
in which case the lines
do not touch at all, and there
are not any brackets.
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