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2011 LCOL Paper 1 – Question 3 (c)

Solve for 𝑥

𝑥 − 1

𝑥
+

𝑥

𝑥 + 1
=

1

2
 𝑥 ≠ 0, 𝑥 ≠ −1.

𝑥 − 1

𝑥
+

𝑥

𝑥 + 1
=

1

2

2 𝑥 + 1 𝑥 − 1 + 2 𝑥 𝑥 = 1 𝑥 𝑥 + 1

2𝑥 𝑥 + 1

2 𝑥2 − 1 + 2𝑥2 = 𝑥2 + 𝑥

2𝑥2 − 2 + 2𝑥2 = 𝑥2 + 𝑥

3𝑥2 − 𝑥 − 2 = 0

3𝑥 + 2 𝑥 − 1 = 0

Note:
Numerator – top of fraction
Denominator – bottom of fraction

The common denominator is the 
product of the denominators of each 
term. Multiply each numerator by 
the denominators of the other terms. 
We can remove the denominator 
because there is an equals on top. 

Solve the quadratic equation by 
factorising or the −𝑏 formula. 

3𝑥 + 2 = 0

3𝑥 = −2 

𝑥 = −
2

3

𝑥 − 1 = 0

𝑥 = 1
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2003 LCOL Paper 1 – Question 8 (c)

Let 𝑓 𝑥 = 𝑥3 + 2𝑥2 − 1.

𝐿 is the tangent to the curve 𝑦 = 𝑓 𝑥  at 𝑥 =
−2

3
.

Find the slope of 𝐿

𝑓 𝑥 = 𝑥3 + 2𝑥2 − 1

𝑓′ 𝑥 = 3𝑥2 + 4𝑥

𝑓′
−2

3

= 3
−2

3

2

+ 4
−2

3

=
4

3
−

8

3

= −
4

3

When you differentiate a function, you get the 
slope of that function.

To get a numerical value for the slope we 

must specify a value for 𝑥, in this case 𝑥 =
−2

3
. 

Slope

𝑥 =
−2

3
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The slope of the tangent to the curve at 𝑥 =
−2

3
 is −

4

3
.



2011 LCOL Paper 1 – Question 5 (b)

The formula for the Sum of an Arithmetic Series 
is on page 22 of the Maths Formulae Book.

The first three terms of an arithmetic series are 7 + 4 + 1 + ... .

Find 𝑆15, the sum of the first fifteen term of the series. 

Sum of an Arithmetic Series

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑

𝑎 = 7
𝑑 = −3

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑

𝑆15 =
15

2
2 7 + 15 − 1 −3

𝑆15 = 7.5 14 + 14 −3

𝑆15 = 7.5 14 − 42

𝑆15 = 7.5 −28

𝑆15 = −210
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The sum of the first fifteen term of the series is −210.



2010 LCOL Paper 2 – Question 3 (a)

The Equation of a Circle 
formula is on page 19 of 
the Maths Formulae Book.

(5, −12)

(0, 0)

𝑟

A circle with centre (0, 0) passes through the point (5, −12).

(i) Find the radius of the circle.
(ii) Write down the equation of the circle.

(i) Distance Formula

𝑑 = 𝑥2 − 𝑥1
2 + 𝑦2 − 𝑦1

2

0, 0  5, −12
𝑥1, 𝑦1  (𝑥2, 𝑦2)

Alternately

Equation of a Circle with 
centre 0,0  and radius, 𝑟.

𝑥2 + 𝑦2 = 𝑟2

Standard Equation of a Circle

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

Centre, ℎ, 𝑘
Radius, 𝑟

ℎ, 𝑘 = 0,0
𝑟 = 13

𝑥 − ℎ 2 + 𝑦 − 𝑘 2 = 𝑟2

𝑥 − 0 2 + 𝑦 − 0 2 = 132

𝑥2 + 𝑦2 = 169

(ii)

𝑟 = 𝑥2 − 𝑥1
2 + 𝑦2 − 𝑦1

2

𝑟 = 5 − 0 2 + −12 − 0 2

𝑟 = 5 2 + −12 2

𝑟 = 25 + 144

𝑟 = 169

𝑟 = 13

𝑥2 + 𝑦2 = 𝑟2

𝑥2 + 𝑦2 = 132

𝑥2 + 𝑦2 = 169
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2015 LCOL Strand 1 Supplementary Paper – Question 1 (a)

A survey is being conducted of voters’ opinions on several different issues. 

What is the overall margin of error of the survey, at 95% confidence, if it is 
based on a simple random sample of 1111 voters? 

Margin of Error

𝐸 =
1

𝑛

where 𝑛 is the 
sample size. 

Continued
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𝐸 =
1

𝑛

𝐸 =
1

1111

𝐸 ≈ 0.03

𝐸 ≈ 3%𝑛 = 1111



2015 LCOL Strand 1 Supplementary Paper – Question 1 (b)
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A political party had claimed that it has the support of 24% of the electorate. 
Of the voters in the sample above, 243 stated that they support the party. 

Is this sufficient evidence to reject the party’s claim, at the 5% level of significance? 

Confidence Interval

Ƹ𝑝 ±
1

𝑛

Ƹ𝑝 −
1

𝑛
< 𝑝 < Ƹ𝑝 +

1

𝑛

0.2187 − 0.03 < 𝑝 < 0.2187 + 0.03

0.1887 < 𝑝 < 0.2487

Margin of Error

𝐸 = 0.03

𝐻0: 𝑝 = 0.24, the percentage of people who support the political party is 24%.

Sample Proportion

Ƹ𝑝 =
243

1111

Ƹ𝑝 = 0.2187

𝐻1: 𝑝 ≠ 0.24, the percentage of people who support the political party is NOT 24%.

Null Hypothesis: 

Alternate Hypothesis: 

We are 95% confident that between 18.87% and 
24.87% of the electorate support the political party.

As 24% lies within this confidence interval there is 
insufficient evident to reject the part’s claim.  
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