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1

Use the standard formulae for sector area and arc length: 𝐴 = 2 𝑟 2 𝜃 and 𝑙 = 𝑟𝜃 (these ought to be memorised, but
you can also derive them easily from the area and circumference of a circle formule by considering a suitable
fraction of the full circle).
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𝐴

Use the log rule log 𝐴 − log 𝐵 = log 𝐵 to turn the right-hand side into a single logarithm for part a), and use the rules
𝑛 log 𝐴 = log 𝐴𝑛 and log 𝐴 + log 𝐵 = log 𝐴𝐵 to simplify the right-hand side for part b). You will also need to deal
with the 1, either by doing 𝑎 to the power of each side and using index laws or by rewriting as 1 = log 𝑎 𝑎 in order to
combine with the rest to write as a single logarithm, and then raising 𝑎 to the power of each side.
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4

Use the binomial expansion formula given in the formula book, taking care to treat 𝑥 2 as you normally would the 𝑥
4

term (ie, ascending powers of 𝑥 2 rather than simply ascending powers of 𝑥 as you would get from (1 + 𝑥)3 ). To
64

integrate, write your expression from part a) in index form (ie 𝑥 6 = 64𝑥 −6, etc) then use ∫ 𝑥 𝑛 𝑑𝑥 =
Finally, for the last part, substitute the limits into your expression.

𝑥 𝑛+1
𝑛+1

+ 𝐶.
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Recall the general shape of an exponential curve, and if in doubt substitute some values for 𝑥 into the function. In
particular, consider 𝑥 = 0 to determine where the curve crosses the 𝑦-axis, and consider what happens as 𝑥
approaches ±∞. To determine the correct graph transformations for part b), consider what 𝑥 has been replaced by.
𝑥

Use the fact that 𝑦 = 𝑓 ( ) represents a stretch by scale factor 𝑎 in the 𝑥 direction, and 𝑦 = 𝑓(𝑥 − 𝑎) represents a
𝑎
𝑎
translation by [ ]. You may also, for part ii, rewrite in the form 𝑦 = 𝑘 𝑓(𝑥) using index rules, and consider the
0
transformation a stretch by scale factor 𝑘 in the 𝑦 direction. For part c), take care to write 9𝑥 and 3𝑥+1 in terms of
3𝑥 by using index laws, in order to make the substitution. The resulting quadratic should factorise as shown. For the
final part, you must use what you have previously proven (that’s what ‘hence’ tells you). You have already found a
way to write this equation in the form of a quadratic (which you have also factorised), so find solutions for 𝑌, then
use the connection 𝑌 = 3𝑥 to convert these into solutions for 𝑥.
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Multiply both sides of the equation by cos 𝜃 − 2 and use the identity sin2 𝜃 + cos 2 𝜃 = 1 to rewrite as a quadratic in
cos 𝜃. By factorising you should find two potential solutions for cos 𝜃 and you should make sure you justify rejecting
one of them. For part b), use what you have shown to simplify this closely related equation, and – taking care to
modify your solution range to pick up all values of 𝑥 between 0° and 180° – you should solve for 3𝑥 then convert to
find solutions for 𝑥.
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The common ratio can be found by dividing any term by the previous one. The sum to infinity can be found using
𝑎
the formula (provided in the formula book) 𝑆∞ =
. The sum of the first 𝑛 terms (also given in the formula book)
𝑎(1−𝑟 𝑛 )
.
1−𝑟

1−𝑟

can be found using 𝑆𝑛 =
Finally, using the formula for the 𝑛𝑡ℎ term of a geometric series and rearranging
using index laws, you should be able to prove the result from part d).
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Use the cosine rule (provided in the formula book) 𝑎2 = 𝑏 2 + 𝑐 2 − 2𝑏𝑐 cos 𝐴 to find the length of the missing side.
1
Use the rule 𝐴𝑟𝑒𝑎 = 𝑎𝑏 sin 𝐶 to find the area. Finally, use the first two pieces of information to deduce the length
2

1
2

of the perpendiular by using the fact that the area of a triangle is also given by (𝑏𝑎𝑠𝑒 × ℎ𝑒𝑖𝑔ℎ𝑡).
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Use the sequence definition and substitute example values of terms to form two equations in 𝑝 and 𝑞. Solve
simultaneously (elimination works well in this case) to determine the values of 𝑝 and 𝑞. Use these values to write
the sequence definition in full, then use this to calculate the fourth term, using the third one. Finally, recall that if
the 𝑛𝑡ℎ term of a sequence tends towards some limit 𝐿, so does the (𝑛 + 1)𝑡ℎ term. Another way to put this is that
as the terms of the sequence approach a limit, the terms of the sequence approach one another (become
indistinguishably close). The limit can be found by replacing 𝑈𝑛 and 𝑈𝑛+1 both by 𝐿.
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Use the formula for Trapezium Rule given in the formula book, taking care to use the correct number of ordinates
and calculate the correct ‘height’ of the strips. The five 𝑥 ordinates will be 𝑥0 = 0, 𝑥1 = 0.5, …, 𝑥4 = 2. To
determine whether your estimate is larger or smaller than the real area, draw a diagram which exaggerates the
curve sufficiently to show whether straight lines to form the trapezia gives a larger or a smaller area than that
enclosed by the curve. To find the transformation for part b), consider how the input value 𝑥 has been altered.
𝑥

Recall that 𝑦 = 𝑓 (𝑎) represents a stretch of the original function 𝑦 = 𝑓(𝑥) by scale factor 𝑎 in the 𝑥 direction. For
𝑎
part c), use the fact that a translation by vector [ ] transforms 𝑦 = 𝑓(𝑥) into 𝑦 = 𝑓(𝑥 − 𝑎) + 𝑏.
𝑏

J: AQA C2 Jun 2007

Use log 𝐴 + log 𝐵 = log 𝐴𝐵 to combine the logarithms on the right-hand side, then raise 𝑎 to the power of both
sides to get rid of the logs. For part b), raise 𝑎 to the power of both sides to find 𝑥, and use 𝑛 log 𝐴 = log 𝐴𝑛 along
𝐴
with log 𝐴 − log 𝐵 = log 𝐵 to combine the logarithms on the left-hand side, then raise 𝑎 to the power of each side
and rearrange to find 𝑦. Use your values (both in terms of 𝑎) to find 𝑥𝑦.
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