


Answer all six questions from this section.
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Question 1 \ (25 marks)
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(b) If (x + a@)?is a factor of 10x3 + 21ax x + 25a, where a and b are non-zero constants,
find the possible values of a and b. ,
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Question2 (25m
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(i) Hence, find the four complex numbers w such that w* = z.
Give your answers in rectangular form. iy,
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(b) Use De Moivre’s Theorem to prove that /s_in30=33in0—4sin30. 3
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Question 3 2z 2 (ZSM)z I

(a) Solve the equation 3%**2—28(3%) +3=0. [Hint: Let y=3%] . 5 = ?3' i{
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(b) (i) Prove by induction that the sumgf the squares of the first n n I nu 5 !
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(ii) Hence, or othe , evaluate the sum of all the squares from 30to 60, inclusive
ﬁ’ 41 B TY -2 1) ’
L 9g (9% FD T E
i) y A
i ‘ i ] gl
9‘3/ ADJ provious | page | running
Pre-Leaving Certificate, 2018 = [5] Mathematics




Question 4 (25

Dan and Kate plan to buy a house which costs €250 000. In order to get a mortgage on the
thecoupleneedtosweadeposltofm%ofﬂ\epurdlasepﬂce. They open a savings account in
local Credit Union which offers an annual equivalent rate (AER) of 3:5%.  — 0<O35~

() () Show that the rate of interest, compounded monthly, which is equivalent toan AER

of 3.5% is 0-287%, correct to three decimal places.
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(ﬁ) Dan and Kate decide to put €500 in the savings account at the bgnnlng of each month.

How long willittakethe?n;osaveupthe deposit for the house? Give your answer 9
in months, correct to the nearest month. , p i
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(b) After saving for@ears, Dan and Kate find thbﬁs‘ house/ They decide to borrow the

remainder of the deposit at a monthly interest rate of 0-425%, fixed for the term of the loan.

The loan is to be repaid in equal monthly repayments over five years and the first repayment
@ is due one month after the loan is issued. Find the amount of each monthly repayment.
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Question 5 (25
The diagram shows part of the graph of a cubic function f(x), where xe R. P@)
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(b) On the diagram above, draw the graph of the function g(x) * 2—f(x), where x € R:
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Question (25 marks)

s.
’x+1. 42
(a) Letf(x)=In x—_—l,erexek.

| (i)  Find f'(x), the derivative of f(x). Give your answer in the form - aaxz,whereae Z. i
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(ii)- Hence, find the co-ordinates sfthe point at which the slope of the tangent to the
curve y = f(x) is parallel to the line x+ 3y - 1=0. m="
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Question 7

h=

Answer all three questions from this section.

45-5r
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(a) - The diagram shows a right circular cone of radius 9 cm
~ and height 15 cm. A smaller inverted cone of height h
and radius r is inscribed within the larger cone.

(i)  Using similar triangles, or otherwise, show that
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(i)  Express the volume of the smaller cone, in terms of 7t and r, in its simplest form.
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(b) A motorised winch is used to pull a boat into its berth position. The winch cable
is attached to the bow (B) of the boat, as shown. The winch (W) is located
on the quay 3 m above the bow of the boat and | ZWOB| is 90°,
The winch operates at a constant speed of 0-5 m/s.
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(i)  Let/be the length of the winch cable, | WB|.

Find x, the distance of the boat from the quay wall, in terms of .
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(ii)  Find the rate of change of X with respect to 1.
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(iii) Hence, find th@ which the boat is approaching the quay wall when the length
of-the winch cable is 13 m. :
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Question 8
(a) Inthe 100-metre race, sprinters typically reach their top speed

about halfway through the race and try to maintain that speed
for as long as possible.

A student analysed a sprinter’s performance over the course
of a particular race and determined that the speed of the
sprinter can be approximated by the following model:

0, 0<t<0-15
vit)=4—-0-6t>+5-4t -k, 0-15<t<4-5
11-364, : t>4-5
/,,3;3.7.
where vis the speed in metres per second, t is the time in seconds from the starting signal
and kis a constant.
(i) Find the value of k. ‘ 11:3535 .
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(ii) Sketch the graph of v as a function t for the first 7 seconds of the race.
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(iii) Find the distance travelled by the sprinter in the first 4-5 seconds of the race. - 615
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\(iv) - Hence, find the sprinter’s finishing time for the race. Give your answer correct
to three decimal places. &
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@ (i)  Find an expression for the distance travelled by the sprinter after time t. W o=/ “6.
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(b) A model for an Olympic-standard 100 m sprinter was developed by mathematicians.
The velocity of the sprinter may be calculated using the function:

wit) =11-7(1 — €°%) + 0-03(1 - €°%)
where t is the time in seconds from the starting signal.

U]

Find the maximum speed of the sprinter, correct to two decimal places.
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Question 9

(a) Acircular disc is divided into 12 ' unequal sectors whose areas
are in arithmetic sequence. The area of the largest sector is
twice that of the smallest sector. The radius of the disc isr

and the acute angle in the smallest sector is 0 in dej
as shown. The increase in angle in subsequent sectogls % )

(i)  Find the areas of the smallest and the largest sectors,

in terms of r and 6.
@ - Smallest sector: . Largest sector: ”
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(i)  Find an expression for the acute angle of the nth sector in the arithmetic sequence
“and hence, write down the size of the angle in the largest sector in terms of 8 and A.
G, TITIETITTT
034 |- HeH (Bl wle A )
Th+ a ¥ (A=l)of al 4 L=
% =1 % (Al N
7 - 1 .il
1L
(iii)  Find an equation for the sum of the acute andes%n all of the sectors, in terms of & and A.
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(iv) Use your answers

to parts (ii) and (jii) above to find, in degrees, the value of .
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(b) An equilateral triangle can be subdivided into four smaller equilateral triangles of equal area.
The first three patterns in a sequence of patterns are shown below. In each successive pattern,

the unshaded triangle is subdivided into smaller equal triangles.

@x&&

i Complete the table below to show the number of shaded and unshaded equilatbral
trlanghs in each pattern.

(i) Write an expression in n for the number of unshaded triangles in the nth pattern
in the sequence.

\l

\{

O N “’/(D h= \ 8 >
(iii)  Find an expression, in n, for the number of shaded triangles in the nth pattern
in the sequence. 1
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(iv) Find the fraction of the overall area that is shaded in the 5th pattern.
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(vi In which pattern will the sh‘aded area be greater than 95% of the overall area?
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