(12) Differentiation

1.

Sand is poured onto a surface at a rate of 3w cm3s~! and forms a right circular cone. The height
of the cone is always 3 times the radius. Find the rate of change of the radius 9 seconds after
the pouring started.

. . ’ 3x2+3)2 .
Differentiate y = ’ %Wlth respect to x.

The normal to the curve y = 3x2 + kx + 2 at the point (—2,4) is parallel to the line 7y + x =
14. Find the value of k and calculate the coordinates of the point where this normal meets the
curve again, giving your answers corrected to 3 s.f.

Sketch the curve y = x3 + 3x2 — 9x + 3, clearly show the y intercept and all the turning
points.

A 20 cm piece of wire is cut into 2 pieces. One piece is bent to form a circle while the other piece
is bent to form a square. Find the minimum area enclosed by the two pieces.

The diagram shows a solid consisting of a circular cone attached to a cylinder. The diameter of
both the cylinder and cone is x cm, the length of the cylinder is y cm and the height of the cone
is x cm. Given that the volume of the solid is 20T cm3,
a) Express y in terms of x
nx?(3v/5-5) | 160w

12 x
c) Find the value of x for which A has a stationary value. Determine whether the corresponding

value of 4 is a maximum or a minimum value.

b) Show that the area of the school is given by A =

A
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7. Differentiate the following with respect to x.
In x2 . . .
1;9; at the point where the curve crosses the positive x-axis and

passes through the point (2, k). Find the value of k.

8. The tangent to the curve y =

9. Given that 2x + y = 12, find the stationary value of x2 + y2 + 5xy and determine the nature
of this stationary point.

10. The diagram shows the cross-section of a hollow cone of height 15 cm and radius 12 cm. A solid
cylinder of height h cm and radius r cm is placed inside the cone such that the upper circular
edge of the cylinder is in contact with the inner wall of the cone.

a) Show that the volume of the cylinder is given by V = 15m1r? — %1‘[7"3

b) Given that r varies, find the value of r for which IV has a stationary value.

c) Find the stationary value of V and determine its nature.
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