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Instructions: Read Thoroughly

All questions should be attempted.
Write your answers neatly, only using one side of your answer sheet.

Only non-programmable calculators may be used.

Show all necessary working.
Marks will be awarded for necessary working.

At the discretion of the examiners, marks may not be awarded for answers without adequate
working.
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working.
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STANDARD INTEGRALS
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NOTE : Inx=log,x, x>0




Section A: Geometrical applications of Calculus (Total marks: 23)

1. Afunction is defined as f(x). The first derivative of f(x) is defined as f'(x).
The second derivative of the function is defined as f"(x).

(a) Briefly explain a purpose of finding f'(x). (1)
(b) Rewrite the following, completing the sentence.

£'(x) is often referred to as the Function. (1)
(c) If f (x) is concave up at a point when x=a, briefly explain what process

is used to determine whether the concavity is up or down. )

2. Afunction is defined as f(x)=x> - 6x* +9x 5.

(a) Find the Stationary points of the function. (3}
(b) Find where any points of inflection of the function will lie. (2)
(c) Determine the nature of each stationary point. (2)
(d) Draw a neat pair of coordinate axes showing the scale and labeling

each axis. (1)
(e) Plot the stationary points and any points of inflection showing the

important features and y-axis intercept. (3}
() The curve will cut the x-axis between two values.

Find which two values these are. (1)

3.  Arectangular block with a square base has the total area of it's surface area
equal to 150 cm? and the sides of the base are each xcm long.

(a) Find an equation for h, the height of the block in terms of x. (2)
(b)  Hence show that the volume is ¥ = %(75:: ) )
(c) Hence find the maximum volume of the box. (4)
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Section B: The Quadratic Polynomial. (Total marks: 23)

1. If e and B are the roots of the quadratic equation 5x* —x +15=0, find without solving
the equation the values of;

a. a+f €]
b. ap (1)
c. a’f+a’p? 1)
d. —;-5-+E1-2- 2)
e. aff—2a-2F+1 @)

2. A parabola is defined by the function y =x*-2x-38.

a. Find the equation of the axis of symmetry. (1)
b. Find the co-ordinates of the vertex. (1)
c. Sketch the graph of y = x* —2x -8 showing all the intercepts

with the x and y axes. (2)
d. Hence solve the inequality: x> -2x-8<0. (1N

3.  Find the value of m for which the quadratic equation mx* —(2m+1)x+m=0 has two

real unequal roots. (2)

4. If the equation 3x* + Mx +8 has one root which is 6 times the other,

find the value of M. (3)
5.  For what values of k is the expression x* —2kx + k +2 positive definite. ’ (3)
6. Find all real roots of the equation 9* —28.3" +27 = 0. (3)
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