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Formulae A Level Mathematics B (MEI) (H640)
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Trigonometric identities
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The binomial distribution
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Kinematics

Motion in a straight line Motion in two dimensions
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Answer all the questions.

Section A (60 marks)

1 Write down the roots of the equation ( ) ( )x x2 25 02+ - = . [2]

2 In this question you must show detailed reasoning.

 Find the set of values of x for which the line y x5 6= -  lies below the curve y x2= . [4]

3 The population of a small country is modelled using the formula .P 5 1 02n#=  where P is the 
population in millions and n is the number of years after the start of the year 2000.

 (a) According to the model, what is the population of the country at the start of the year 2000? [1]

 (b) Explain fully what the model implies about how the population changes over time. [2]

 (c) In this question you must show detailed reasoning.

  According to the model, in what year will the population reach 10 million? [3]

 (d) Show that, according to the model, the graph of log P10  against n will be a straight line. [2]

4 The function ( )x x
1f =  is defined for the domain ,x x x 0R| !!" ,. The function ( )xg  is defined 

 for all real x. The composite function ( )xfg  is defined by ( )x x3 6
1fg =
-

.

 (a) Write down an expression for ( )xg . [1]

 (b) What is the domain of ( )xfg ? [1]

 (c) Describe a sequence of two transformations that would map the graph of ( )y xf=  onto the 
graph of ( )y xfg= . [4]

5 Using a suitable substitution, or otherwise, show that lnx
x x2 1
2 5 3d 2

1

3

8

-
= +; . [6]

6 In this question you must show detailed reasoning.

 (a) Find the exact coordinates of the stationary point of the curve lny x x= . [5]

 (b) Show that the stationary point is a minimum turning point. [2]
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7 A curve has parametric equations

, ,cot sinx y2 2 2i i= =

 for values of i for which both x and y are defined.

 (a) For what values of i, in the interval ,0 2G Gi r  is x undefined? [2]

 (b) Show that the cartesian equation of the curve is y
x B
A

2=
+

 where A and B are positive integers 
to be determined. [3]

 (c) Ali says that the curve lies completely above the x-axis. Determine whether Ali is correct. [2]

8 The function ( ) sinx
x
1h =
J

L
KK
N

P
OO is defined for the domain x 22

r
.

 (a) Differentiate ( )xh  with respect to x. [2]

 (b) Find the values between which x
1  lies for x 22

r
. [2]

 (c) Show that ( )xh  is a decreasing function. [3]

9 In this question you must show detailed reasoning.

 Fig. 9 shows the line y x=  and the curve y x a3
4 3= +  where a is a constant. The line is a tangent to 

the curve, touching the curve in the first quadrant.

x

y

O

Fig. 9

 (a) (i) Show that, at the point of contact between the line and the curve, x4 12 = . [2]

  (ii) Hence find the value of a. [4]

 (b) Find the area of the shaded region between the curve and the line. [7]
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Answer all the questions.

Section B (15 marks)

The questions in this section refer to the article on the Insert. You should read the article before 
attempting the questions.

10 Assume that the length of each side of the equilateral triangle shown in Fig. C1.1 is one unit.

 (a) Find the perimeter of the second iteration, shown in Fig. C1.3. [1]

 (b) Find an expression for the perimeter of the nth iteration. [3]

 (c) Show that, as stated in line 11, the perimeter of the Koch snowflake is not finite. [1]

11 Assume now that the area of the equilateral triangle shown in Fig. C1.1 is one unit of area.

 (a) Find the area of the first iteration, shown in Fig. C1.2. [2]

 (b) Find the increase in area between the iterations shown in Figs C1.2 and C1.3. [1]

 (c) Find the area of the Koch snowflake. [4]

12 Show that the fractal dimension of the dragon curve is 2, as stated in line 58. [3]

END OF QUESTION PAPER
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