


| nstructions

There are thr ee sections in this examination paper:

Section A Concepts and Skills 100 marks 4 questions
Section B Contexts and Applications 100 marks 2 guestions
Section C Functions and Calculus (old syllabus) 100 marks 3 questions

Answer all eight questions.

Write your answers in the spaces provided in this booklet. There is space for extrawork at the back
of the booklet. Y ou may also ask the superintendent for more paper. Label any extrawork clearly
with the question number and part.

The superintendent will give you a copy of the booklet of Formulae and Tables. Y ou must return it
at the end of the examination. Y ou are not allowed to bring your own copy into the examination.

Markswill belost if all necessary work is not clearly shown.

Answers should include the appropriate units of measurement, where relevant.

Answers should be given in simplest form, where relevant.
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Section A Conceptsand Skills 100 marks

Answer all four questions from this section.

Question 1 (25 marks)

@ Solve: 2x+3y+z=2
X-y+z=-4
X—-2y—-2z=2
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(b)  Let f(x)=2x*+ax’—17x+b whereaand b are constants.
Giventhat (x—1) and (x+4) arefactorsof f(x), find the value of a and the value of b.
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X -x—2 X*+5x+4

C Simplify: +
(© Py x*=3x X*—-x-6
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Question 2 (25 marks)

® 4x—4, x+4 and 2x—7 arethree consecutive termsin a sequence where xe Z . Investigate
if the sequence is arithmetic or geometric. Explain your answer fully.
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(b)  If X¥*+7x+12 isafactor of x>+ px*—2x+r, find thevalueof pandr.
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()  Solvethefollowing inequality: 2X°+7x-4<0
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Question 3 (25 marks)

(@)  Giventhat z=a+bi, where a,be R, find the values of zif zz—4iz=4-8i.

Page 9 of 28



(b) Use De Moivre's Theorem to solve the equation z° =1.
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Question 4 (25 marks)

@ IfT,,=(T,)"=3n,find T,, giventhat T, =1.
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(b) Prove, by induction, that for any natural number n®+2n isdivisible by 3.
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Section B Contextsand Applications 100 marks

Answer both Question 5 and Question 6.

Question 5 (50 marks)

@ The following graphs show the distance a cyclist isfrom a marker in arace. Examine the
graphs and describe the motion of the cyclist relative to the marker for each.

Graph A

Graph B

Graph C
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(b)  Theformula g = C:‘-jl\z/l can be used to determine the gravitational force on an object where

G=6.7x10"N m* kg, M is the mass of the object, and d is the distance from the object
to the centre of the earth.

0] Given that on the surface of the earth g =9.81ms?, calculate the radius of
the earth correct to two significant figures.

(i) Find the acceleration due to gravity 500 km above the earth’ s surface correct to two
decimal places.
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(i)  The distance between the centre of the earth and the centre of the moon is

3.8x10° m and the mass of the moon is 7.41x10% kg. At what point between the
earth and the moon is the force of gravity on an object zero?
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Question 6 (50 marks)

® If you borrow €1,000 for one year at anominal interest rate of 12% per year compounded
guarterly, how much do you owe at the end of the year?
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(b)  Anindividual who plansto retirein 20 years' time has decided to put an amount A, in
the bank at the beginning of each month for the next 20 years at an interest rate r. After this

time the individual plans to withdraw €1,000 at the beginning of each month for 30 years.

0] Show that the present value of the deposits can be expressed in the form

Page 17 of 28



(i)  If Wisthe amount withdrawn per month in the following 360 months, express the
present value of the depositsin termsof Wandr.
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(i)  Assuming anominal yearly interest rate of 6% compounded monthly, how large
does A need to be to sustain the withdrawals in the future?
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Section C Functions and Calculus (old syllabus) 100 marks

Answer both Question 7 and Question 8.

Question 7 (50 marks)

(@)  Differentiate v/3x* +5x—2 with respect to x.
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(b) Differentiate, from first principles, sinx with respect to x.
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(© The equation x> —4x+1=0 hasthreereal rootsthat liein the domain —-4< x< 4.

0] Find two consecutive integers in the domain, between which aroot exists.
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(i)  Taking one of the integers from part (i) as the first approximation to the real root of
the equation x° —4x+1=0, use the Newton-Raphson method to find X, , the second
approximation.
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Question 8 (50 marks)

)] Find:
(i) j 3x2dx
. x* = x’
(i) j v dx
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(b) () Evauae j: 3 +7 .
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(i)  Show that cos®x= cosx(l— sin® x) . Hence, otherwise evaluate .[f cos® xdx .
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(c)  Theline y=2-x intersectsthe curve y = (—x+2)(x+4) at the points A and B as shown.

The shaded region is bounded by the curve, the line and the x-axis. Calculate the area of the
shaded region.
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Instructions
There are two sections in this examination paper:
Section A Concepts and Skills 150 marks

Section B Contexts and Applications 150 marks

Answer all nine questions, as follows:
In Section A, answer:
Questions 1 to 5 and
either Question 6A or Question 6B.

In Section B, answer Question 7, 8 and 9.

6 questions

3 questions

Write your answers in the spaces provided in this booklet. There is space for extra work at the back
of the booklet. You may also ask the superintendent for more paper. Label any extra work clearly

with the question number and part.

The superintendent will give you a copy of the booklet of Formulae and Tables. You must return it
at the end of the examination. You are not allowed to bring your own copy into the examination.

Marks will be lost if all necessary work is not clearly shown.

Answers should include the appropriate units of measurement, where relevant.

Answers should be given in simplest form, where relevant.
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Section A Concepts and Skills 150 marks

Answer all six questions from this section.

Question 1 (25 marks)

@ 20% of a consignment of oranges are known to be bad. If five oranges are selected at
random, find the probability that:

Q) all five are bad.

(i) atleast one is bad.
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(b) A bag contains 8 blue marbles, 4 red marble and x white marbles. A marble is drawn at
random and not replaced. A second marbles is drawn at random. If the probability that both

marbles are white is % how many white marbles are in the bag?
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Question 2

(@)

(b)

(25 marks)

Explain what is meant by “stratified sampling’” and give an example of this type of sampling.

Name one measure of central tendency and give one advantage and one disadvantage of the
named measure.

Me

asure:

Advantag

(]

Disad

vantage:
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(©)

A market research company is carrying out a national poll to find out people’s opinion on
the involvement of the E.U. in Ireland’s banking crisis. The company picks 15 towns at
random from a map of Ireland. They then choose 50 phone numbers from each town

at random. These people will form the sample. Discuss the validity of choosing the sample
in this fashion.
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Question 3 (25 marks)

. . . m-m, . .
(@) The lines d, eand f intersect as shown. By using the formula tan @ = i11—2 investigate
+mm,

the precise nature of the polygon formed by the lines d, eand f.
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(b) Calculate the area of the polygon formed.
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Question 4 (25 marks)

A circle of radius length 5 contains the point (7,8). Its centre lies on the line —2x+y=—4.
Find the equations of the two circles that satisfy these conditions.
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Question 5 (25 marks)

€)] Tap A can fill a cylindrical container in 3 minutes. Tap B can fill the same container in 15
minutes. How long would it take the two taps together to fill the container?
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(b)  The height of a cylinder is four times its radius. If the volume of the cylinder is 108z cm?®,
calculate the radius and height of the cylinder.
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(c) 32 identical cylinders are packed into a square-based box. Calculate the surface area of
the box.
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Question 6 (25 marks)
Answer either 6A or 6B.
Question 6A

€)] Solve cos@=0.5 for 8, where 0°<6<360°.

(b)  Astudent is trying to find the centre of gravity of the following triangle. Use a suitable
geometrical construction to find the point the student wishes to find.
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OR
Question 6B

Prove that if two triangles ABC and DEF are similar then their sides are proportional.

Page 15 of 28







(b)  Choose a suitable graphical display to compare the employment figures in three of the
sectors in the table above from 2005 to 2012.
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(c) Discuss the shape and distribution of each sector you have chosen. In your opinion, why do
you think these sectors have the distribution in

Sector 1:

Sector 2:

Sector 3:
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(d) Compare and contrast the figures in the construction and the education sector using
a measure of central tendency and a measure of spread. Explain why you think the
employment figures in both industries have followed the patterns in the table.
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(e Examine the following scatter plot.
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0] Describe the correlation coefficient of the plot.

(i) Calculate the correlation coefficient of the plot.

(iii)  Inyour opinion, what is the plot attempting to show?
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Question 8 (50 marks)

European astronomers carried out
an experiment that started to measure
the distance of Venus from the Sun.

When the centre of Venus is at right
angles to both the centres of the Earth
and the Sun it was found that Venus was
1.05x10° km from the Sun and that

|£SEV|=44.4° .

@ Calculate the distance from the centre of the Earth to the centre of the Sun correct to two
significant figures.
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A satellite is put in orbit so that it is equidistant from the centres of all three planets when they are
positioned as above.

(b)  Where would the satellite be located? Explain your answer fully.
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(c) At what ratio does Venus orbit the Sun compared with the Earth’s orbit?

(d)  Will this ratio hold for all positions of the three planets? Explain your answer fully.
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Question 9 (25 marks)

(@  Snell's window is a phenomenon by which
an underwater viewer sees everything above
the surface through a cone of light.

It is caused by the diffraction of light. Only
light which strikes the surface of the water
within a circle of a certain radius, r, will
reach a point P below the surface.

A light at the bottom of a pool 2 m deep
emits light upwards in all directions.

The maximum angle created by a ray of
light is 37°. Calculate the radius of the disc
through which the light leaves the surface
of the water, correct to one decimal place.
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(b)  Calculate the volume of water contained in the cone, correct to one decimal place.
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