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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. Answers must be written within the answer boxes provided. Working may be
continued below the lines, if necessary.

1. [Maximum mark: 4]
Let / be the tangent to the curve y = xe™ at the point (1, ¢°).

Find the coordinates of the point where / meets the x-axis.
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[Maximum mark: 5]

.
—1
Solve z* = 4e? , giving your answers in the form

L

(@) re’ where r,0eR,r>0; [3]
(b) a+1ib where a,beR. [2]
Turn over
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[Maximum mark: 7]

The marks achieved by eight students in a class test are given in the following list.

8 | 4 | 7 | 6 | w0 | 9 | 7 | 3

(@) Find

(i) the mean;

(i) the standard deviation. [2]
(b) The teacher increases all the marks by 2. Write down the new value for

(i) the mean;

(i) the standard deviation. [2]
A ninth student also takes the test.

(c) Explain why the median is unchanged. [3]

L
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[Maximum mark: 5]
The function f is defined by f(x) = secx + 2, 0 < x < g .
(@) Write down the range of f. [1

(b) Find f'(x), stating its domain. [4]

L
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[Maximum mark: 6]

Use integration by parts to find J.(ln x)*dx .

L
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[Maximum mark: 7]

Letz=a+bi,a,beR" and let argz = 6.

(@) Show the points represented by z and z — 2a on the following Argand diagram. 1
Imz
N
>Re z

(b) Find an expression in terms of 6 for

(i) arg(z—2a);

(i) arg[z_zza]. (3]

(c) Hence or otherwise find the value of 8 for which Re[ z ] =0. [3]
Z—zd

7

Turn over
Il |
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[Maximum mark: 7]

The function f is defined by f(x) = (x — 1)’, x> 1 and the function g is defined by
gx)=x"+1,x>0.

The region R is bounded by the curves y =f(x), v = g(x) and the lines y =0, x =0 and
y =9 as shown on the following diagram.

Y

N

[\O RS B - N . =) S N B < BN e}

The shape of a clay vase can be modelled by rotating the region R through 360° about the y-axis.

Find the volume of clay used to make the vase.

L
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8. [Maximum mark: 9]
(a) Solve the inequality x*>2x + 1. [2]
(b) Use mathematical induction to prove that 2"*'> n* for ne Z,n>3. [7]
Turn over
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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.

L

9.

[Maximum mark: 13]
A café serves sandwiches and cakes. Each customer will choose one of the following three
options; buy only a sandwich, buy only a cake or buy both a sandwich and a cake.
The probability that a customer buys a sandwich is 0.72 and the probability that a customer
buys a cake is 0.45.
(@) Find the probability that a customer chosen at random will buy
(i)  both a sandwich and a cake;
(i)  only a sandwich.
On a typical day 200 customers come to the café.
(b) Find
(i)  the expected number of cakes sold on a typical day;

(i)  the probability that more than 100 cakes will be sold on a typical day.

It is known that 46 % of the customers who come to the café are male, and that 80 % of these
buy a sandwich.

(c) (i) A-customeris selected at random. Find the probability that the customer is male
and buys a sandwich.

(i)  Afemale customer is selected at random. Find the probability that she buys a
sandwich.
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Do not write solutions on this page.
10. [Maximum mark: 20]
The voltage v in a circuit is given by the equation
v(t) = 3sin(100mnzt), t > 0 where ¢ is measured in seconds.
(@) Write down the maximum and minimum value of v. [2]
The current i in this circuit is given by the equation
i(f) = 2sin (1007 (¢ + 0.003)).

(b)  Write down two transformations that will transform the graph of y = v(#) onto the graph
of y=i(?). (2]

The power p in this circuit is given by p(f) = v(t) x i(?).

(c) Sketch the graph of y =p(#) for 0 <t <0.02, showing clearly the coordinates of the
first maximum and the first minimum. [3]

(d) Find the total time in the interval 0 <7< 0.02 for which p(#)>3. [3]
The average power p_ in this circuit from =0 to #= T is given by the equation

1 7
Pu(T) = jo p(t)dt, where T> 0.
(e) Find p, (0.007). [2]
(f)  With reference to your graph of y = p(¢) explain why p_(T) >0 forall 7> 0. [2]

(g) Given that p(f) can be written as p(f) = asin(b(¢ —c¢)) + d where a, b, c,d >0, use
your graph to find the values of a, b, ¢ and d. [6]
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Do not write solutions on this page.

11.

[Maximum mark: 17]

Consider the equation x°— 3x*+ mx’+ nx’+ px + ¢ =0, where m,n,p,qe R,

The equation has three distinct real roots which can be written as log,a, log,b and log,c.

The equation also has two imaginary roots, one of which is di where deR.

(@) Show that abc =8. [5]
The values a, b, and ¢ are consecutive terms in a geometric sequence.

(b) Show that one of the real roots is equal to 1. [3]

(c) Given that ¢ = 84, find the other two real roots. [9]
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