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SECTION A (MODULE 2.1)

Answer this question.

1. (a) (i) Complete the table shown below for y = % (¢* + e™) using a calculator where
necessary. [S marks]
y= Lie+ e
2
x |-20 {-1.5 |-10 | 05 0 0.5 1.0 | 1.5 2.0
0.14 | 0.22 0.61 1.65 448 | 7.40
e* { 740 | 4.48 1.65 0.61 022 | 0.14
y 3.27 | 2.35 1.13 1.13 235 | 3.27
(ii) Hence, sketch the curve y = -% {e* + e™) for values of x from -2 to +2.
[4 marks]
() Find 2. {2 marks]
dx
d 2
()  Showthat 1 + %): . [4 marks]
: 2
@  Show that _|. ! (D) a=e- = (5 marks)
Total 20 marks
GO ON TO THE NEXT PAGE
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SECTION B (MODULE 2.2)

Answer this question.

2. In a model for the growth of a population, p, is the number of individuals in the population at the
end of n years. Initially, the population consists of 1000 individuais.

Ineach calendar year, the population increases by 20%, and on December 31%, 100individuals leave
the population.

(a) Calcuiate the values of p, and p,. [4 marks]

(b) Write down an equation connecting p , and p . [2 marks]

1+

(c) Show by Mathematical Induction, or otherwise, that p = 500 (1.2)" + 500.

[9 marks]

(d) Calculate the smallest value of n for which p > 10 000. [5 marks]
Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION C (MODULE 2.3)

Answer this question.

(a) In a sixth form, the students are studying one or more of the subjects, Biology (B),
Chemistry (C) and Mathematics (M). 15% of the students are studying both Chemistry and
Mathematics and 3% of them are studying all three subjects. Some of this information is
shown on the diagram below.

Mathematics (M) M B._ Biology (B)
45% T0%
Chemistry (C)
35%
C

) What is the probability that a student chosen at random is studying Chemistry?

[1 mark ]
(ii) Given that a student is studying Chemistry, what is the probability that the student
is also studying Mathematics? [3 marks]

(iii) Find the probability that a student who is studying Chemistry and Mathematics is

also studying Biology. [3 marks]

(b) A and B are two independent events such that P(A) = -:l;— and PANB)= —}T . Find
(i) P(B) [4 marks]
(ii) PAUB). [4 marks]

© A three-digit nymber is formed by choosing, with replacement, three digits at random from
the digits 1, 2, 3, 4, 5. What is the probability that the number formed is divisible by 5?
[5 marks]

Total 20 marks
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