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INSTRUCTIONS TO CANDIDATES

There are two sections, A and B.

Y ou must answer all questions in section A and 3 questions from section B.

Y ou are advised not to spend more that 40 minutes on section A.

You have the use of a networked PC and the software Derive for Windows. In
addition you may use any other software that is available to you at that time. However,

you are not permitted to send emails or use any Internet browser.

Y ou may aso use any calculator of your choice and the memory need not be erased.

Y ou may not print out any material during this examination.
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Section A

Answer all questions. Y ou are advised not to spend more than 30 minutes on this
section.

1. The un|v sal set Sisthe set of natural numbersfrom 1 to 10. You are given
that A= 478(]and B= 4910q. Using the sets A and B and the given
universal set, demonstrate the validity of de Morgan’s laws, i.e. that

AOBE A Band[]AnB|= ADOB. [10]

2. Describethe transformations of y =sin(x) that will produce
y=3sn(3(x—-n)) +1
[5]

3. Aninvestment plan returns 5.01% interest per annum. Write down afunction, in
terms of n the number of years and | the amount invested, that will give the value
of the investment plan after n completed years. Hence, evaluate the value of a
£16,000 investment plan after 15 years at afixed rate of 5.01% p.a. Find also, the
minimum numbers of yearsit will take for the investment to increase by 20%
[15]

4. Using pencil and paper methods only, evaluate the following derivatives. Full
marks can only be gained by showing full working.

%xz(u x) % ®)  y=fl1+x

@

[10]

5. Using pencil and paper only, evaluate the following integrals. Full marks can
only be gained by showing full working.

@ ZCOQJZXQ dx (b) Zolxe‘xdx
[10]
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Section B
Answer 3 questions

1. (@ Find the quadratic function, vy, , that passes through the points, A(-11),
B(0,4) and C(14). [6]

(b) Find the areaenclosed by v, , the x axis and the y axis. [6]

(© Find the quadratic function, y, , that isareflection of y, intheline y=1.
[6]

(d) Find the area enclosed by the functions y, and v, [7]
Total [25]
, . 1-2sinx .
2. (@ Find the Taylor expansion, T,, of ————— of degree 5 about the point
x=0.
| [3]
(b) Evaluate the function % at the point x =0.3. [2]

(c) Evaluate T; at the point x = 0.3 and calculate the error (to 3 significant
figures) in using T, to approximate % at the point x = 0.3 [9]

(d) Using the Taylor expansions of degree 10 & 15 respectively of the

function 1-2sinx about the point x =0, find the error (to 3 significant
. L L 1-2sinx .
figures) in using these approximations to evaluate ———— at the point
x=03.
[ n.b. you do not need to write out the Taylor series|] [9]
(e) Isthe Taylor expansion of % convergent at the point x =0.3?[1]
. . . . 1-2sinx
® Determine, with evidence, whether the Taylor expansion of Tox
- X
about x =0 isconvergentat x =1.1. [9]
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Total [25]

3. (d If the area under the curve y = sin(4x) between x =0 and x =7ZT IS
approximated by n upper Riemann rectangles, show that the area of the rth
rectangleis

W 4

—sgin

an EF‘Q 7
Hence write down an expression for the total area of the rectangles and
evaluate this with Derive for Windows. [3]
From this expression, deduce ZOZ sin(47) dx [4]

(b) Use the method of upper Riemann rectangles to prove that

Z:si N(4x) dx = —cog(4b) N cosi4a)

[You must show therelevant stepsto gain full marks] [11]
Total [25]
4. (8 Explanwhy y=|sinx isnot differentiableat x =0, but is continuous at
x=0. [5]
(b)  Findall the pointsat which y =|sinx| +sin|x| isnot differentiablein the
region —271< X <27. [7]
(c)  Show that y=‘sin|x|‘+‘cos|x|‘ is not differentiable at ng. [5]
2
(d) It is suggested that |irT0]|n(XS:-++l) =4. It the computer algebra system
X X
you are using does not have a function for calculating limits, suggest a
strategy for determining whether thislimit is feasible. [3]
2
(e Find, from first principles, the gradient of M at the point
sinx
x =0.[You must show therelevant stepsto gain full marks] [9]
Total [25]
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