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Full marks are not necessarily awarded for a correct answer with no working. Answers must be supported
by working and/or explanations. In particular, solutions found from a graphic display calculator should
be supported by suitable working. For example, if graphs are used to find a solution, you should sketch
these as part of your answer. Where an answer is incorrect, some marks may be given for a correct method,
provided this is shown by written working. You are therefore advised to show all working.

SECTION A
Answer all questions in the boxes provided. Working may be continued below the lines if necessary.

1.  [Maximum mark: 4]

One root of the equation x*+ax+h=0 is 2+3i where a, beR. Find the value of a and
the value of b.
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[Maximum mark: 5]
A student sits a national test and 1s told that the marks follow a normal distribution with

mean 100. The student receives a mark of 124 and is told that he is at the 68" percentile.
Calculate the variance of the distribution.
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[Maximum mark: 4]

Find the number of ways in which seven different toys can be given to three children, if the
youngest is to receive three toys and the others receive two toys each.
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[Maximum mark: 6]
A system of equations is given below.
x+2y—z=2
2x+y+z=1

(a)

(b)

—x+4y+az=4

Find the value of @ so that the system does not have a unique solution.

Show that the system has a solution for any value of a.

[4]

[2]
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[Maximum mark: 8]

The shaded region S is enclosed between the curve y=x+2cosx, for 0<x <2m, and the
line y =x, as shown in the diagram below.

y

o

(a) Find the coordinates of the points where the line meets the curve. [3]

The region § is rotated by 27 about the x-axis to generate a solid.

(b) (i) Write down an integral that represents the volume V of the solid.

(i1)) Find the volume V. [5]

(This question continues on the following page)
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(Question 5 continued)
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[Maximum mark: 10]
Let f(x)=x(x+2)°.

(a) Solve the inequality f(x)>x.

(b) Find j F£(x)dx.

[3]

[3]
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[Maximum mark: 8]

Prove, by mathematical induction, that 7% +2, n e N, is divisible by 5.
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8.  [Maximum mark: 8]

(a) Find the term in x° in the expansion of (3x+ 4)(2x+ B)°. [4]

Mina and Norbert each have a fair cubical die with faces labelled 1, 2, 3, 4, 5 and 6; they throw
it to decide if they are going to eat a cookie.

Mina throws her die just once and she eats a cookie if she throws a four, a five or a six.
Norbert throws his die six times and each time eats a cookie if he throws a five or a six.

(b) Calculate the probability that five cookies are eaten. [4]
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[Maximum mark: 7]

The number of birds seen on a power line on any day can be modelled by a Poisson distribution
with mean 5.84.

(a) Find the probability that during a certain seven-day week, more than 40 birds have been
seen on the power line.

(b) On Monday there were more than 10 birds seen on the power line. Show that the
probability of there being more than 40 birds seen on the power line from that Monday to
the following Sunday, inclusive, can be expressed as:

P(X>40)+§P(X=r)P(Y>40—r)

! where X ~Po(5.84) and Y ~Po(35.04).
P(X >10)

[2]

[3]
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Do NOT write solutions on this page.
SECTION B
Answer all questions in the answer booklet provided. Please start each question on a new page.

10. [Maximum mark: 21]

2x
Let f(x)= ¢+l .
e -2
(a) Find the equations of the horizontal and vertical asymptotes of the curve y = f(x). [4]

(b) (i) Find f'(x).

(1))  Show that the curve has exactly one point where its tangent is horizontal.

(ii1)) Find the coordinates of this point. [8]
(c) Find the equation of L, , the normal to the curve at the point where it crosses the y-axis. /4]
The line L, is parallel to L, and tangent to the curve y = f(x).

(d) Find the equation of the line L, . [5]
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Do NOT write solutions on this page.

11.

L

[Maximum mark: 21]
A random variable X has probability density function

ax+b, 2<x<3

f(x)={ ,a,belR.

0, otherwise
(a) Show that 5a+2b=2. [4]
Let E(X)=u.
(b) (i) Show that a=12x-30.
(i1)) Find a similar expression for b in terms of . [7]
Let the median of the distribution be 2.3.
(c) (1) Find the value of y.

(i1)) Find the value of the standard deviation of X. [10]
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Do NOT write solutions on this page.

12. [Maximum mark: 18]
Let f(x)=|x|-1.

(a) The graph of y=g(x) is drawn below.

(i)  Find the value of (fog)(l).

(i) Find the value of (fogog)(l).

(iii) Sketch the graph of y=(fog)(x). [5]
(b) (i) Sketch the graph of y = f(x).

(ii)  State the zeros of f . /3]

(c) (1) Sketch the graph of y=(fo f)(x).

(i1)  State the zeros of fo f . /3]

(This question continues on the following page)
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Do NOT write solutions on this page.

(Question 12 continued)

(d)

(e)

Given that we can denote fo fofo...of as f",

n times

(i)  find the zeros of f7;

(ii) find the zeros of f*;

(iii) deduce the zeros of f°.

The zeros of f*" are a,, a,, a;, ..., a, .

(i)  State the relation between n and N;

N
(i1)) Find, and simplify, an expression for Z|ar| in terms of 7.

r=1

[3]

[4]
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