VLADIMIR VORONOV

Tangent Lines

Equation of a line:

y=mx+b, m is the slope and b is the y-intercept (slope-intercept form)

y-y1=m(x-x1), mis the slope, y and x are variables, and y; and x; is a point on the line (X1,y1)
(point-slope form)

Find the equation of a line tangent to the function f(x) at Xo:
1. Find the slope: f'(x,) =m
2. Find the corresponding y-value: f (x,) =Y,
3. Plug numbers into the point-slope form and solve for y:

y—yO:m(x—xo) = y =mX—mX, + Y,
Example:
Find the equation of a line tangent to the function f(x) = x* +2x—6 at x=1:
1. f'(x)=3x*+2 f'()=31)°+2=5

2. f=1"+2-1-6=-3
3. y—-(-3)=5(x-1) = y=5x-8

Parallel lines have the same slope: m, =m,
Find the equation of a line tangent to the function f(x) and parallel to the line y=m;x+a:

1. Find the first derivative and set it equal to m; to find Xo: f'(x,)=m,

2. Find the corresponding y-value: f (x,) =Y,

3. Plug numbers into the point-slope form and solve for y:

Y= Yo =M (X=X,) = y=mX-=mX, +Y,

Example:
Find the equation of a line tangent to the function f(x) = x* +2x—6 and parallel to the line
y=5x+1

1. f'X)=3x’+2=5 = Xx==1

2. f@)=1°+2-1-6=-3 f(-)=(-1)°%+2-(-1)-6=-9

3. y—-(-3)=5(x-1) = y=5x-8

y—(-9) =5(x-1) = y=5x-14



VLADIMIR VORONOV

Perpendicular lines have slopes m;-m, =-1 or m, = _ 1
m2
Find the equation of a line tangent to the function f(x) and perpendicular to the line y=m,x+a:
1. Find the slope m, = L
m

2
2. Find the first derivative and set it equal to m; to find xo: f'(x,)=m,

3. Find the corresponding y-value: f (x,) =Y,
4. Plug numbers into the point-slope form and solve for y:

Y= Yo =M (X—X,) = y=mX-mX, + Y,
Example
Find the equation of a line tangent to the function f (x) = x* +2x—6 and perpendicular to the
line y:—lx+1:
5
1. m = 1 =5
—%
2. f'(x)=3x*+2=5 = X =1
3. f)=1°+2-1-6=-3 f(-D)=(-1°+2-(-1)-6=-9

4., y-(-3)=5(x-1) = y=5x-8
y-(-9)=5(x-1) = y =5x—14



