Answer on Question #85422 — Math — Calculus
Question
Find, by the first principle, the derivative of f: R —» R defined by f(x) = x3 — 1

at a point x,. Hence, find the equations of the tangent and normal to its curve at
the point (=2, —-9).

Solution

) =x° -1

'Cxg) = f(xo‘l‘h)—f(xo)_l. (xo +h)* —1—(x° - 1)
f'(x) = pm " = lim A =
 lim (o + h — %) ((xo + B)? + (x0 + h)xo + x0°)
= lin - =
B h_ i h((xo + h)% + (xo + h)xg + x¢2)
= A h B

= }llng((xo + h)Z + (XO + h)xO + XOZ) ==
= (xo + 0)2 + (xo + O)XO + XOZ = 3XO2

f'(xo) = 3x,°

Find the slope of the tangent to the curve at the point (-2, —9)

slope; =m, = f'(-2) =3(-2)? =12

The equation of the tangent to the curve at the point (—2,—9) in point-slope form

y—(=9) = 12(x — (=2))

The equation of the tangent to the curve at the point (=2, —9) in slope-intercept

form
y=12x+ 15

The equation of the tangent to the curve at the point (=2, —9) in standard form
12x —y = —15

Find the slope of the normal to the curve at the point (=2, —9)
1 1
f'(=2) 3(=2 12
The equation of the normal to the curve at the point (=2, —9) in point-slope form
1
y=(=9) = —35 (x = (-2))
The equation of the normal to the curve at the point (=2, —9) in slope-intercept
form

slope, =m, =

1 55
YT 12 76



The equation of the normal to the curve at the point (—2, —9) in standard form
x+ 12y = -110
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