150 marks

Concepts and SKkills

Section A

Answer all six questions from this section.

2019 QUESTION 1 LCHM PAPER 1 PROBABILITY

Question 1 (25 marks)

(a) Aclass consists of 12 boys and 8 girls.

(i) Two students are selected at random from the class. What is the probability that the
two students selected will be a boy and a girl in any order?

(ii) Four students are selected, one at a time, at random from the class.

What is the probability that the first three students selected will be boys and the fourth
will be a girl?




An examination paper is made up of two sections, Section A consisting of 7 questions
and Section B consisting of 8 questions. The paper contains the following instruction:
“From section A you must answer question 1 and any three other questions.

From Section B you must also answer any four questions.”

Find how many different combinations of questions may be answered if a candidate follows
this instruction.




auestion2 2019 QUESTION2LCHM PAPER 1 LINE (25 marks)
(a)

The line p makes an intercept on the x-axis at (a, 0) and on the y-axis at (0, b),
where a, b # 0.

. X Yy
Show that the equation of p can be written as E T - 1.

(b) Thelinel hasaslopem and contains the point A(6, 0).
(l) Write the euatlon of the line L in terms of m
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(ii) Theline l cuts the line k: 4x + 3y = 25 at P.
Find the co-ordinates of P in terms of m.
Give each co-ordinate as a fraction in its simplest form.
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o QUESTION 3 2019 PAPER 2 THE CIRCLE
Question 3 (25 marks)

(a) The point (=2, k) is on the circle (x — 2)* + (y — 3)? = 65.
Find the two possible values of k, where k € Z.
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(b) The circle s is in the first quadrant. It touches both the x-axis and the y-axis.
The line t: 3x — 4y + 6 = 0 is a tangent to s as shown. Find the equation of s.
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QUESTION 4 2019 PAPER 2 TRIGONOMETRY
Question 4 L"S e- HS

PR

(a) Show thatcos28 =1 — 2sin“ 8.

(25 marks)




(b) Find the cosine of the acute angle between two diagonals of a cube.
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N UESTION 5 2019 PAPER 2 GEOMETRY
Question 5 (25 marks)

(a) Construct and label the orthocentre of the triangle ABC in the diagram below.
Show any construction lines or arcs clearly.

Hy

) ) L & N IP |Jr B -
II . F*"L : -‘-'. Ir . . : | —— :;l;_
'j i '1| r': ’ill A !"_'1/:5:.';' rﬁ F o 7 ;_'
[ iy }11 b{ !';_-' ._l_: 5& l-,_‘_‘- ri!'.

Yy T N &

L o A "f":,- -
[l;_,f' —_-.:i'. S -k-ﬁ; ; -

—




(b) In the diagram below O is the centre of circle s. [AB] is a diameter of s.
BE is a tangent to s at point B.
[CD] is a chord of circle s.
|CD| = % |AB| and CD is parallel to AB.
Find, with justification, |£BEA|.
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Question s QUESTION 6 2019 PAPER 2 PROBABILITY!?® mars)

(a) Two independent events F and S are represented in the Venn diagram shown below.
P(F\S) = i—, P(FNS) = -;-, P(S\F) =x,and P(FUS)' = y, wherex,y # 0.
Find the value of x and the value of y.
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(b) In a club there are German, Irish and Spanish children only.

There are 10 Spanish children.
There are twice as many Irish children as German children.

They are all in a group waiting to get on a swing.
One child will be selected at random to go first and will not re-join the group.
Then a second child will be selected at random to go next.

The probability that the first child selected will be German and that the second child selected

.. 1
will not be German is p

Find how many children are in the club.
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150 marks

! Section B Contexts and Applications

Answer all three questions from this section.

auestion7 QUESTION 7 2019 PAPER 2 VOLUMES (50 marks)

(a) A cattle feeding trough of uniform cross section and 2-5 m in length, is shown in Figure 1.
The front of the trough (segment ABC) is shown in Figure 2.
The front of the trough is a segment of a circle of radius 90 cm.
The height of the trough, |DB], is 30 cm.

|OA| = |OC| = |0B| = 90 cm. [08] L [AC].

Figure 1

() Find |AD|. Give your answer in the form avh cm, where a,b € Z.
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(ii) Find | £DOA|. Give your answer in radians, correct to 2 decimal places.
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(b) Asand timer for games is shown in the diagram.
Each half of the timer consists of a hemisphere,
a cylinder of height 3-5 cm and a cone of height 1-5 cm.
All of the parts have a radius of 1:25 cm.

1-25 cm

3-5¢cm

(i) 1-5cm

The upper half of the timer is full of sand.
Find the volume of sand in the upper half of the timer.
Give your answer in cm? correct to 2 decimal places.
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Sand flows from the top half of the timer into the bottom part.

As it flows the top surfaces in both parts remain level.
At a certain time, 98% of the sand has flowed into the bottom half of the timer.

Find h, the height of the remaining sand (in the conical part of the top of the timer).
Give your answer in cm, correct to 2 decimal places.

1-25 cm
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QUESTION 8 2019 PAPER 2 STATISTICS

(45 marks)

Question 8

(a) A motoring magazine collected data on cars on a particular stretch of road.
Certain details on 800 cars were recorded.

(i) The ages of the 800 cars were recorded. 174 of them were new (less than 1 year old).
Find the 95% confidence interval for the proportion of new cars on this road.

Give your answer correct to 4 significant figures.
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(ii) The data on the speeds of these 800 vehicles is normally distributed with an average
speed of 87-3 km per hour and a standard deviation of 12 km per hour.
What proportion of cars on this stretch of road would you expect to find travelling at
over 95 km per hour?
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(iii) The driver of a car was told that 70% of all the speeds recorded were higher than his
speed. Find the speed at which this driver was recorded.
Give your answer correct to the nearest whole number.

(b) (i) A road safety programme was carried out in the area using posters, signs and radio
slots. After the programme the motoring magazine recorded the speeds of 100
passing cars. The magazine carried out a hypothesis test, at the 5% level of
significance, to determine whether the average speed had changed.

The p-value of the test was 0-024.
What can the magazine conclude based on this p-value?
Give a reason for your answer.

Conclusion: Eﬁﬁd— H.( . M HUPQ Heaa -

- Reason:

-CC OF

(ii) The magazine found that the average speed of this sample was lower than the
previously established average speed of 87-3 km per hour.
Find the average speed of the cars in this sample, correct to 1 decimal place.




QUESTION 9 2019 PAPER 2 TRIGONOMEIRY

(55 marks)

The diagram below shows a triangular patch of ground ASGH, with |SH| = 58 m, |GH| = 30 m,
and |£GHS| = 68°. The circle is a helicopter pad. It is the incircle of ASGH and has centre P.

Question 9

(a)

(b) Find |£HSG|. Give your answer in degrees, correct to 2 decimal places.
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(c) Find the area of ASGH. Give your answer in m?, correct to 2 decimal places.

(d) (i) Find the area of AHSP, in terms of r, where 7 is the radius of the helicopter pad.
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(e) [ST]is a vertical pole at the point 5.
The angle of elevation of the top of the pole from the point Pis 14°.

Find the height of the pole. -
Give your answer, in metres, correct to 1 decimal place.
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