Question 1 (10 marks) Use a SEPARATE writing booklet

a. 1
fx3 —x+ 3dx
-2
b. xt+x%2 -2
f—zdx
X
C. Find the exact area contained by the function f(x) = v3x — 6, the x axis and the
linex = 5.
d. i) Find the points of intersection of the curves y = 2x?> —1andy = x? + 1

ii) Find the exact area contained between the curves y = 2x? — 1 and
y=x2+1

End of Question 1



Question 2 (10 marks) Use a SEPARATE writing booklet

a. A nature reserve borders a river as seen in the diagram below. An environment and 2
landscape management company needs to know the area of this reserve to quote a
price to maintain it.

Use the trapezoidal rule to estimate the area of the nature reserve.

b. i) Differentiate f(x) = (2x? — 3)8 1
ii) Hence, or otherwise, integrate g(x) = x(2x% — 3)7 2
C. Use Simpson’s rule with 5 function values to evaluate: 2
2
J‘ dx
x+2
0



Find the volume of the solid of revolution formed when the area bounded by the y
2
axis, the curve y = x3 and the line y = 4 is rotated about the y axis.

End of Question 2

3



Question 3 (9 marks) Use a SEPARATE writing booklet

a. Use the first derivative to find values of x for which f(x) = x(12 — x?) is 3
increasing.
b. A function f(x) = Ax3 + Bx? + Cx + 1 has a local maximum at point (—=1,3) anda 3

point of inflection at point (_?1%) Find the values of A, B and C.

2
c. Find the equation of the normal to the curve y = 3fo

at the point (1%) 3

End of Question 3



Question 4 (11 marks) Use a SEPARATE writing booklet

a. A function y = f(x) has the following characteristics:

e The graph is a smooth, continuous curve and the function is differentiable
for all real x

e f'(x)=0whenx =2and -7

e f'"(x)<O0for—-4<x<2

e f'"(x)>0forx<—4andx > 2

1) ldentify the x values of any points of inflection. 1

il) ldentify the x values of all stationary points and determine their nature. 2

iii) Sketch a possible graph of the function, clearly showing the x value of each 2
key point.



b.

A solid cylinder is to be cut from a sphere of radius 20cm. O is the centre of both the
sphere and cylinder.

1) Find an expression for the radius r of the cylinder in terms of its height h.

i) Hence or otherwise, show that the volume of the cylinder is given by:
wh3
v = 400mth — e

iii) Find the height that would maximise the volume of the cylinder.

End of Examination
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