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A LEVEL MATHS

(70) leferentlatlon
(Statlonary Pomts)

IMWORKING AT

(l)f@c) = 2x3 + 4x?

(a) Fmd f'(x) ' i
(b) Hence show that the x coordmatﬁs of the twg

/ statlénary points are x = 0 and x = g:: 7 ‘*‘:,‘

L (c) HEJ;}CG find the coordinates of th@ two statlonary
pmhts 4 i‘? 7

(d) Flndﬂnexpressmn for f ‘(x)

(e) Find "' (0) and f”(

(f) Hence determine the nature of each stationary
point.

)y = 4x°

(a) Find an expression for Z—z

(b) Hence find the one stationary point on the curve.
(c) By considering the value of % when x = —0.01

and when x = 0.01, explain why the stationary
point is a point of inflexion.

4 3
B)y= 3¥2— 18x
(a) Use differentiation to show that the stationary

point on the curve has coordinates (81, —486).
(b) Determine the nature of this stationary point.

WORKING AT B/C

Mfl)=E+DE-3)(x+2)

(a) Find an expression for f(x)

in the form f(x) = Ax3 + Bx?*+ Cx+ D
(b) Use differentiation to show that the x

coordinates of the two stationary points on the curve

with equation y = f(x) are x = + g

(c) Find the y coordinate of each stationary point
giving each answer to 3SF.

(d) Determine the nature of each stationary point.
(e) Hence, sketch the curve of y = f(x) labelling
each stationary point and the points where the curve
crosses the coordinate axes.

(2) A curve has equation
y = (x — 2)(x% + 5x + 10)
(a) Show that the only root of the equation is
x =2
(b) Find any stationary points on the curve.
(c) Find an expression for %
(d) Using your answer to part (c¢) show that one of
the stationary points is a maximum and one is a
minimum.
(e) Hence, sketch the curve of

= (x — 2)(x? + 5x + 10) labelling each
stationary point and the points where the curve
crosses the coordinate axes.

WORKING AT A’/A

(1) A curve has equation y = \/_ x>0

. . dy
(a) Find an expression for <X o in the form
Ax™(B+ Cx™)
(b) Hence, show that the x coordinate of the
. o 27
stationary point 1s x = 1z
(c) Prove that this is a minimum point.

(2) Determine the least value of the function
g(x) = 2x* + 64x

(3) Prove that f(x) = x3 — 3x% + 18x + 12
is an increasing function for all values of x.
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