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FREE SAMPLE: THE FIRST QUESTION
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SECTION A · CONCEPTS AND SKILLS
Questions 1–6 · 30 marks each · in the real paper you answer any FIVE

Show all your working. You may lose marks if your solutions do not include relevant supporting work,
if units of measurement are missing where relevant, or if answers are not in simplest form where
relevant.

Question 1 (30 marks)

(a) The three points A(−1, 2), B(6, 9) and C(2, −5) form a triangle. θ is the acute angle between
[AB] and [AC].

(i) Find the slope of the line AB and the slope of the line AC.

(ii) Hence, or otherwise, find the value of θ. Give your answer correct to 1 decimal place.

[10 marks]

(b) The line ℓ has equation x − y + 4 = 0. The point R has co-ordinates (8, 0).

Find the shortest distance from R to the line ℓ. Give your answer in the form p√q, where p, q ∈
ℕ.

[10 marks]
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(c) The line ℓ has equation 5x + 3y − 11 = 0. The point P has co-ordinates (−3, −2).

Find the equation of the line through P that is perpendicular to ℓ. Give your answer in the form
px + qy + r = 0, where p, q, r ∈ ℤ.

[10 marks]

Question 2 (30 marks)

(a) The marks in a test are normally distributed with mean 120 and standard deviation 4.

(i) Find the percentage of candidates who scored 122 or less.

(ii) Find the percentage of candidates who scored between 117 and 127.

Use the standard normal tables and give your answers correct to 2 decimal places.

[10 marks]
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WORKED SOLUTIONS
Answers & worked solutions

SECTION A · CONCEPTS AND SKILLS

Question 1 (30 marks) [Coordinate geometry of the line]

(a) The three points A(−1, 2), B(6, 9) and C(2, −5) form a triangle. θ is the acute angle between [AB] and
[AC]. (i) Find the slope of the line AB and the slope of the line AC. (ii) Hence, or otherwise, find the value
of θ. Give your answer correct to 1 decimal place.

(a) Answer: (i) slope AB = 1, slope AC = 
• (i) Slope = 

• Slope of AC = (−5 − 2)/(2 − (−1)) = 

• (ii) Use tan θ = |

• θ = tan⁻¹(2.5000) = 68.2°.

KEY TAKEAWAY
Angle between two lines: find the two slopes, then use tan θ = |
Formulae and Tables) and take tan⁻¹.

(b) The line ℓ has equation x − y + 4 = 0. The point R has co-ordinates (8, 0). Find the shortest distance
from R to the line ℓ. Give your answer in the form p√q, where p, q ∈ ℕ.

(b) Answer: d = 6√2
• The shortest distance is the perpendicular distance: d = |ax₁ + by₁ + c| / √(a² + b²), with a = 1, b = −1,
c = 4 and (x₁, y₁) = (8, 0).

• Numerator: |1(8) + (−1)(0) + 4| = |12| = 12.

• Denominator: √(1² + (−1²)) = √2.

• d = 12 / (1√2) = 12√2 / 2 = 6√2.

KEY TAKEAWAY
Distance from a point to a line: use |ax₁ + by₁ + c| / √(a² + b²), then rationalise the denominator to reach
the form p√q.

(c) The line ℓ has equation 5x + 3y − 11 = 0. The point P has co-ordinates (−3, −2). Find the equation of
the line through P that is perpendicular to ℓ. Give your answer in the form px + qy + r = 0, where p, q, r ∈
ℤ.

(c) Answer: 3x − 5y − 1 = 0
• Slope of ℓ = 

• The perpendicular slope is the negative reciprocal: 

• Use y − y₁ = m(x − x₁) through (−3, −2): y − (−2) = 3/5(x − (−3)).

• Multiply by 5 and rearrange to get 3x − 5y − 1 = 0.

KEY TAKEAWAY
Perpendicular lines: slopes multiply to −1 (negative reciprocal); then use y − y₁ = m(x − x₁) and tidy to
integer coefficients.
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LOS: Coordinate geometry of the line (Leaving Certificate Mathematics, Higher Level Paper 2, Strand 2 Geometry)

Question 2 (30 marks) [Statistics]

(a) The marks in a test are normally distributed with mean 120 and standard deviation 4. (i) Find the
percentage of candidates who scored 122 or less. (ii) Find the percentage of candidates who scored
between 117 and 127. Use the standard normal tables and give your answers correct to 2 decimal
places.

(a) Answer: (i) 69.15%; (ii) 73.33%
• (i) z = (x − μ)/σ = 

• So 69.15% of the candidates scored 122 or less.

• (ii) z for 117 is 

• P(−0.75 < Z < 1.75) = P(Z < 1.75) − P(Z < −0.75) = 0.9599 − 0.2266 = 0.7333.

• So 73.33% scored between 117 and 127.

KEY TAKEAWAY
Normal distribution: convert to z = (x − μ)/σ, read the table, and subtract table values for a range; the
table gives the area to the LEFT.

(b) A survey recorded the number of hours of revision x per week and the test score y for a group of
students. The correlation coefficient was r = 0.35 and the line of best fit was y = 20 + 3.5x. (i) Describe
the correlation between x and y. (ii) Use the line of best fit to estimate the score of a student who spent 4
hours. (iii) Interpret the slope 3.5 of the line in this context.

(b) Answer: (i) weak positive correlation; (ii) 34 marks; (iii) 3.5 more marks per extra hour
• (i) |r| = 0.35. A value of r close to ±1 is a strong correlation; close to 0 is weak; the sign gives the
direction. So the correlation is weak positive.

• (ii) y = 20 + (3.5)(4) = 20 + 14 = 34.

• (iii) The slope is the change in y for each increase of 1 in x: each extra hour is associated with a rise
of 3.5 marks in the score on average.

• Correlation does not prove that revision causes the higher score.

KEY TAKEAWAY
Line of best fit: substitute x to predict y; the slope is the average change in y per unit increase in x; r
near ±1 means strong, and correlation is not causation.

(c) A random sample of 1000 people was asked whether they use public transport at least once a week.
282 of them said yes. (i) Find the percentage of the sample who said yes. (ii) Find the margin of error for
a population proportion, correct to 1 decimal place, and hence the 95% confidence interval for the
population percentage. (iii) A transport company claims that 55% of the population use public transport at
least once a week. Test this claim at the 5% level of significance. State your conclusion and give a
reason.

(c) Answer: (i) 28.2%; (ii) margin of error 3.2%, interval 25.0% to 31.4%; (iii) reject the claim
• (i) Percentage = 282 ÷ 1000 × 100 = 28.2%.

• (ii) Margin of error = 1/√n = 1/√1000 = 0.0316, which is 3.2%.

• 95% confidence interval: 28.2% ± 3.2%, that is from 25.0% to 31.4%.

• (iii) The claimed value 55% is outside the interval, so we reject the claim at the 5% level (the sample
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122 − 120
4  = 0.5. From the tables, P(Z ≤ 0.5) = 0.6915.

117 − 120
4  = −0.75 and z for 127 is 127 − 120

4  = 1.75.


