Higher Mathematics

Recurrence Relations:
1. A sequence is defined by the recurrence relation    un  = 0.4un - 1 + 10,  u1 = 5

                   (a) Calculate the value of u2 and u3

                   (b) What is the smallest value of n for which un > 16

(c) Explain why this relation has a limit and find this limit as n ( (.

2. For the recurrence relation un + 1 = aun + b, it is known that u1 = 8, u2 = 20

    and u3 = 29.

(a) Find the values of a and b.

(b) Hence find the value of uo.

3. A recurrence relation is defined as un + 1 = tun + 8. Find the value of t 

    which produces a limit of 20.

4. A sequence satisfies the relation un + 1 = mun + 3, uo = 4.

a. Express u1 and u2 in terms of m.

b. Given that u2 = 4, find the value of m that produces a sequence

with a limit.

5.  An endangered species of snake living on a small island off the coast of Africa is

     decreasing in numbers at a rate of 15% each year. Scientists are breeding snakes

     in an effort to rescue the species.

     It is planned to release 180 snakes into the wild each year and scientists estimate 

     that the safety of the species will be guaranteed if the population eventually settles 

     at somewhere between 1000 and 1500.

(a) Set up a recurrence relation to describe this situation.

(b) Will the safety of the population be guaranteed?

Trigonometry:
1. Find the exact value of  
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2. Solve the equation    2sin 2x + 3 = 2    0 ( x ( 360     

3. Solve the equation    4cos(2x – 40) – 1 = 0    0 ( x ( 360
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4. Solve the equation   3tan2 x – 1 = 0     0 ( x ( 2
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5. The diagram shows the graph of y = acos bx + c.

(a) Write down the values of a, b and c.

(b) The line y = -3 is also drawn on the graph.

Find the points of intersection of the curve 

          and the line for 0 ( x ( 360

Differentiation:
1. A curve has equation  y = 
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    Find the equation of the tangent to this curve at the point where x = 4.
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2. A tangent to the curve                is parallel to the line y = x.

     Find the equation of this tangent.

3. Show that the function  f(x) = 6x2 – x3 – 12x is never increasing.

4. A curve has equation  y = x3 + 3x2 – 9x – 2.

    Find the stationary points of this curve and determine their nature.

   5. A curve has equation y = x3 – 3x2.

(a) Find where this curve cuts the x and y axes.

(b) Find the stationary points of the curve and determine their nature.

(c) Sketch the curve.

Equation of a line:
1. Find the equation of the line parallel to the line with equation 2x + 3y – 6 = 0

    which passes through the point (-2,4).

2. Find the equation of the line perpendicular to the line with equation 4x – 2y = 10

    which passes through the point (3,2).
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3. Triangle ABC has vertices A(2,9), B(0,1) 

       and C(8,5). Find

(a) the equation of the median from C.

(b) the equation of the perpendicular

bisector of BC.

(c) the coordinates of the point of

      intersection of these lines.
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4. A triangle PQR has vertices P(5,0), Q(-5,-2)

       and R(-3,8).

       The median RE and the altitude QD intersect

       at J.

(a) Find the equations of RE and QD.

(b) Find the coordinates of J.
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5. A is the point (-2, 
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    Calculate the size of angle a0. 

Functions and Graphs:
1. f(x) = 2x2 – 3x    and  g(x) = x – 2 are two functions defined on suitable domains.

(a) p(x) = f(g(x)). Find a formula for p(x).

(b) Write down a suitable domain for the function q(x) = 
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2. The function f, defined on a suitable domain, is 
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(a) Find a formula for f(f(x)).

(b) [image: image12.png]


What can you say about the function f?

3. The diagram shows the graph of y = f(x).

(a) Sketch the graph of y = 4 – f(x).

(b) Sketch the graph of y = 2f(x + 3)
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4. The diagram shows the graph of y = f(x).

    The curve has stationary points at (0,7),

    (5,10) and (8,7).

    Sketch the graph of y = f /(x).
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