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1.
Given that
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find the values of the constants a, b, c, d and e.

(4)
January 2008

2.





     f(x) = 5 cos x + 12 sin x.


Given that f(x) = R cos (x – α), where R > 0 and 0 < α < 
[image: image3.wmf]2

p

,

(a) 
find the value of R and the value of α to 3 decimal places.

(4)

(b) 
Hence solve the equation

5 cos x + 12 sin x = 6

for 0 ( x < 2π.

(5)


(c) 
(i) 
Write down the maximum value of 5 cos x + 12 sin x.
(1)


(ii) 
Find the smallest positive value of x for which this maximum value occurs.

(2)
June 2008

3. 
Find all the solutions of
2 cos 2(  = 1 – 2 sin (
in the interval 0 ( ( < 360°.

(6)
January 2011

4.
(a) 
Express 6 cos((  + 8 sin (  in the form R cos ((  – α), where R > 0 and 0 < α < 
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.


Give the value of α to 3 decimal places.

(4)

(b) 




p(( ) = 
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Calculate


(i) 
the maximum value of p(( ),


(ii) 
the value of ( at which the maximum occurs.

(4)
January 2013

5.
The functions f and g are defined by
f : x 
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           g : x 
[image: image7.wmf]a

 
[image: image8.wmf]2

e

x

,   x ( ℝ.

(a) 
Write down the range of g.

(1)

(b) 
Show that the composite function fg is defined by 





           fg : x 
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(c) 
Write down the range of fg.

(1)

(d) 
Solve the equation 
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6.
The function f is defined by

f: x 
[image: image13.wmf]a
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(a) 
Find f−1(x).

(3)
[image: image15.emf]
Figure 2

The function g has domain –1 ( x ( 8, and is linear from (–1, –9) to (2, 0) and from (2, 0) to (8, 4). Figure 2 shows a sketch of the graph of y = g(x).
(b) 
Write down the range of g.

(1)

(c) 
Find gg(2).

(2)

(d) 
Find fg(8).

(2)

(e) 
On separate diagrams, sketch the graph with equation

(i) 
y = (g(x)(,


(ii) 
y = g−1(x).


Show on each sketch the coordinates of each point at which the graph meets or cuts the axes.

(4)

(f) 
State the domain of the inverse function g−1.

(1)
January 2011
7.
A curve C has equation

y = 3 sin 2x + 4 cos 2x,       (π ( x ( π .

The point A(0, 4) lies on C.

(a) 
Find an equation of the normal to the curve C at A.

(5)

(b) 
Express y in the form R sin(2x + α), where R > 0 and 0 < ( < 
[image: image16.wmf]2

p

.


Give the value of ( to 3 significant figures.

(4)

(c) 
Find the coordinates of the points of intersection of the curve C with the x-axis. 

Give your answers to 2 decimal places.

(4)
January 2008

8.
The value of Bob’s car can be calculated from the formula

V = 17000e−0.25t + 2000e−0.5t + 500.
where V is the value of the car in pounds (£) and t is the age in years.

(a) 
Find the value of the car when t = 0.
(1)

(b) 
Calculate the exact value of t when V = 9500.
(4)

(c) 
Find the rate at which the value of the car is decreasing at the instant when t = 8.


Give your answer in pounds per year to the nearest pound.

(4)
January 2013
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Comments from Examiners’ Reports:
1.
A large number of candidates did not find this a friendly start to the paper, with quite a high proportion attempting the question more than once. There were many who dividing by 
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, showed insufficient knowledge of the method, stopping their long division before the final subtraction. Those getting as far as a linear remainder usually obtained the correct values of a and c, but the remainder was often incorrect. Errors often arose when not using the strategy of replacing 
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. It was not unusual to see candidates who completed long division correctly but who then, apparently not recognising the relevance of this to the question, went on to try other methods.

Most of those who used methods of equating coefficients and substituting values found 5 independent equations but completely correct solutions using these methods were uncommon. Very few decomposed the numerator and, generally, these appeared to be strong candidates. Of those who attempted to divide first by 
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, and then by 
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, few were able to deal with the remainders in a correct way.

2. 
This question was a good source of marks for the majority of candidates. The method needed in part (a) was well understood, although many candidates failed to recognise the need to give the angle to 3 decimal places and in radians. The condition in the question 
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 is in radians. Although penalised here, degrees were accepted in the other parts of the question. 
Part (b) produced many good solutions with many scoring 3 or 4 marks out of 5. Only the best candidates, however, were able to produce a second solution within range. Commonly a second solution greater than 
[image: image111.wmf]2
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 was found or the second solution was ignored altogether. Most saw the connection between part (a) and (c) and there were few attempts to use differentiation. A few thought that the maximum of 
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3.
This question was attempted by most candidates but was not answered that well. Only the best candidates produce fully correct solutions. Most understood that cos 2x should be replaced, although 1 ( sin2 x was sometimes seen instead of 1 – 2 sin2 x. The use of brackets was careless in some cases. Many used cos2 x ( sin2 x first, which was acceptable as long as the cos2 x was replaced subsequently by 1 ( sin2 x. The majority of good candidates did arrive at the correct quadratic equation but solving it was one of the least successful parts of this paper. Many candidates could not believe that it would not factorise! Often several attempts were made before moving on, some just gave up. Those using the quadratic formula did not always quote it correctly. Others made errors in the substitution. A minority used ‘completing the square’ to solve, though with mixed success. A few more successfully used equation solver on their calculators. If they got this far, one or two angles were found, but many didn’t find all four. They either rejected the negative value or only gave one answer for it within the range.

4.
In Q4(a) candidates demonstrated knowledge of using the R cos (( – α) identity and were generally successful in finding both R and α. Most candidates were finding R and α independently of each other using division and Pythagoras’ theorem. Most candidates gave α to the required number of decimal places; it was rare to see answers rounded to 2 decimal places or more. Most candidates also gave their answer for α in radians, but 53.1 was also seen. Candidates who found α first were more likely to then use the numbers 3 and 4 (incorrectly, instead of 6 and 8) in Pythagoras’ theorem to determine R. 

In Q4(b) very few realised that the maximum value of p was achieved using the minimum value of the denominator. However those who did realise this, gained the marks in Q4(b)(i) and generally went on to achieve full marks in Q4(b)(ii) as well. The majority of candidates thought they were looking for the maximum value of the denominator, setting cos (θ – α) = 1, leading to 
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. Calculus could have, and was occasionally, used but almost invariably led to incorrect solutions.

5.
Parts (a)  and (c) were rarely correct. Relatively few candidates showed an understanding of the concept that the range of a function is the possible set of values of [image: image117.wmf](
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and those who did often failed to discriminate between “greater than 1” and “greater than or equal to 1”. Part (b) was generally very well done and the confusion between [image: image119.wmf](
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 Part (d) proved very discriminating and many did not realise that they were being asked to solve an equation. Some thought that they were being asked to prove that [image: image121.wmf](
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 and they could gain the first two marks. However those who started by differentiating [image: image122.wmf](
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 could gain no credit. Those who understood the question correctly often had difficulties in applying the chain rule to [image: image123.wmf]2
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. When the correct equation [image: image124.wmf](
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 was obtained and this simplified to [image: image125.wmf]22
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, candidates often had problems with the [image: image126.wmf]2
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 term not realising that, as [image: image127.wmf]2
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 cannot be 0, it can be cancelled. Even strong candidates often omitted the solution [image: image128.wmf]0
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 and full marks were rarely obtained on  part (d).

6.
In part (a) it is worth noting that a number of candidates were weak on notation with a significant number finding the derivative f ′(x) rather than the inverse function f(1(x). Those who tried to find the inverse were generally successful, although a worryingly large minority found the algebraic manipulation beyond them.

Many candidates gave the correct answer in part (b) which could be easily found from the graph. A few used domain notation rather than the range. 

Parts (c) and (d) were often not attempted. Of those that did, many failed to see that g(2) and g(8) could be read from the graph, and instead worked out the two linear equations for the function g. This could lead to the correct solution but rarely did they were not always correctly applied. A popular incorrect solution involved finding g(2) correctly, but then simply squaring to get gg(2) = g(2) × g(2) = 0. Part (d) was generally more successful as the function f(x) was given. 

In part (e) accurate sketch graphs were usually seen in (i), with candidates generally familiar with the idea of a modulus. Incorrect or missing co-ordinates lead to the loss of some marks. There was less success in (ii) with the sketch of the inverse function. Many were able to remember to reflect in the line y = x but there were many incorrect attempts, again with missing or incorrect co-ordinates

In part (f) a substantial majority realised that the domain of the inverse was the same as the range of the original function, but there was again some confusion about which variable ‘x’ or ‘y’ should be used.

7.
Not available!
8.
Q8(a) was usually correct, although a few candidates thought that e0 was 0.

Q8(b) proved to be the most challenging part of the paper. Most candidates knew how to start, correctly equating to 9500 but the majority did not collect the terms together on one side and applied the laws of logs incorrectly resulting in incorrect equations, gaining no marks at all. Those that managed to get the correct quadratic usually went on to gain full marks. 
Q8(c) had many correct responses. Many realised that differentiation was required, although a number of candidates substituted 8 into the original equation and some tried to differentiate after making this substitution. There were errors in differentiating with an extra t appearing. A common incorrect method was to calculate the value for 2 consecutive years, usually 8 and 9 or 7 and 8, then subtract to find the yearly rate.
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