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Section A (36 marks)

d
Finday when y=x6 +/x.

Find j(x3 + %)dx
X

Sketch the graph of y = sinx for 0° < x =< 360°.

Solve the equation sinx = —0.2 for 0° < x =< 360°.

Fig. 4

For triangle ABC shown in Fig. 4, calculate
@) the length of BC,

(if) the area of triangle ABC.

The first three terms of a geometric progression are 4, 2, 1.

Find the twentieth term, expressing your answer as a power of 2.

Find also the sum to infinity of this progression.

A sequence is given by

a =ar+3.

r+1

Write down the first 4 terms of this sequence.

Find the sum of the first 100 terms of the sequence.
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Fig.7
Fig. 7 shows a sector of a circle of radius 5cm which has angie @ radians. The sector has area 30 cm?,
(i) Find 6. - 3]
(ii) Hence find the perimeter of the sector. [2]
8 (i) Solve the equation 10* = 316. [2]
| 1
(i) Simplify log,{a?)~ 4loga(—-). [3]
a
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Section B (36 marks)

(1) A tunnel is 100 m long. Its cross-section, shown in Fig. 9.1, is modelled by the curve
y = ;}(IOx - x3?),
where x and y are horizontal and vertical distances in metres.

y 3

Figure 9.1

Using this model,

(A) find the greatest height of the tunnel, 2]

10
(B) explain why 100 | ydx gives the volume, in cubic metres, of earth removed to make
0
the tunnel. Calculate this volume. [5]

(ii) The roof of the tunnel is re-shaped to allow for larger vehicles. Fig. 9.2 shows the new cross-
section.

Not to
scale
<2m—-<2m—-<2m-o<2m-><2m-
Fig.9.2
Use the trapezium rule with 5 strips to estimate the new cross-sectional area.
Hence estimate the volume of earth removed when the tunnel is re-shaped. [5]
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10 A curve has equation y = x3 — 6x2+12.

(i) Use calculus to find the coordinates of the turning points of this curve. Determine also the
nature of these turning points. [7]

(ii) Find, in the form y = mx + ¢, the equation of the normal to the curve at the point (2,—4).

[4]

11 Answer part (iii) of this question on the insert provided.

A hot drink is made and left to cool. The table shows its temperature at ten-minute intervals after
it is made.

Time (minutes) 10 20 30 40 50

Temperature (°C) | 68 53 42 | 36 31

The room temperature is 22 °C. The difference between the temperature of the drink and room
temperature at time ¢ minutes is z °C. The relationship between z and ¢ is modelled by

z =25107¥,
where z,, and k are positive constants.
(i) Give a physical interpretation for the constant z. [2]
(i) Show that log,z = —k#+log,;z,. 2]

(iii) On the insert, complete the table and draw the graph of log,z against ¢.
Use your graph to estimate the values of & and z,,.

Hence estimate the temperature of the drink 70 minutes after it is made. [9]
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Section A (36 marks)

Differentiate x ++x3.

The nth term of an arithmetic progression is 6 + 5n. Find the sum of the first 20 terms.

3
Given that sin@= e find in surd form the possible values of cos 6.

A curve has equationy = x + e

Use calculus to show that the curve has a turning point at x = 1.

Show also that this point is a minimum.

(i) Write down the value of log.5.
(if) Find logs(1).

(iii) Expresslog x + log (x°) as a multiple of log x.

Sketch the graph of y = 27

Solve the equation 2* = 50, giving your answer correct to 2 decimal places.

d 6
The gradient of a curve is given by :i—x)i =3 The curve passes through (1, 4).

Find the equation of the curve.

(i) Solve the equation cosx = 0.4 for 0° < x =< 360°.

(4]

(4]

(3]

(5]

(1]
(2]
(2]

(5]

(5]

(i) Describe the transformation which maps the graph of y = cosx onto the graph of y = cos2x.
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Section B (36 marks)

Fig.9

Fig. 9 shows a sketch of the graph of y = x> — 10x% + 12x + 72.

() Write down B 2]
i) Write down —. '
dx o
(ii) Find the equation of the tangent to the curve at the point on the curve where x = 2. (4]
(iii) Show that the curve crosses the x-axis at x = —2. Show also that the curve touches the x-axis
atx = 6. [3]

(iv) Find the area of the finite region bounded by the curve and the x-axis, shown shaded in Fig. 9.

[4]
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10 Arrowline Enterprises is considering two possible logos:

and

Not to
scale

R

Fig. 10.1 Fig. 10.2
(1) Fig. 10.1 shows the first logo ABCD. It is symmetrical about AC.
Find the length of AB and hence find the area of this logo. [4]

(i1) Fig. 10.2 shows a circle with centre O and radius 12.6 cm. ST and RT are tangents to the circle
and angle SOR is 1.82 radians. The shaded region shows the second logo.

Show that ST = 16.2 cm to 3 significant figures.

Find the area and perimeter of this logo. [8]
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11 There is a flowerhead at the end of each stem of an oleander plant. The next year, each flowerhead
is replaced by three stems and flowerheads, as shown in Fig. 11.

Year 1 Year 2 Year 3
Fig. 11
(i) How many flowerheads are there in year 5?7 [1]
(ii) How many flowerheads are there in year n? 1]

(iii) As shown in Fig. 11, the total number of stems in year. 2 is 4, (that is, 1 old one and 3 new
ones). Similarly, the total number of stems in year 3 is 13, (that is, 1 +3+9).

Show that the total number of stems in year n is given by 3n2_ ! . [2]
(iv) Kitty’s oleander has a total of 364 stems. Find
(A) its age, 2]
(B) how many flowerheads it has. , [1]
(v) Abdul’s oleander has over 900 flowerheads.
Show that its age, y years, satisfies the inequality y > 1_1%9_29 +1.
10

Find the smallest integer value of y for which this is true. (4]
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Section A (36 marks)

1 Given that 140° = krradians, find the exact value of k. (2]

5
2  Find the numerical value of Zk3. [2]
k=2

2

Fig. 3
Beginning with the triangle shown in Fig. 3, prove that sin60° = % (3]

Fig. 4

Fig. 4 shows a curve which passes through the points shown in the following table.

X 1 [ 15] 2 |25 3 [35] 4
y [ 8264|5550 (47|44 |42

Use the trapezium rule with 6 strips to estimate the area of the region bounded by the curve, the
lines x = 1 and x = 4, and the x-axis.

State, with a reason, whether the trapezium rule gives an overestimate or an underestimate of the
area of this region. [5]
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3
5 (i) Sketch the graph of y = tanx for 0° < x < 360°. (2]
(ii) Solve the equation 4 sinx = 3 cosx for 0° < x < 360°. [3]

d 2
6 A curve has gradient given by di)c = x2—6x+9.Find dx); :

Show that the curve has a stationary point of inflection when x = 3. [4]

7 InFig.7, A and B are points on the circumference of a circle with centre O.
Angle AOB = 1.2 radians.

The arc length AB is 6 cm.

A
6cm
Not to
B scale
0]
Fig.7
(i) Calculate the radius of the circle. [2]
(ii) Calculate the length of the chord AB. [3]
. 16
8 Find x2+— dx. [5]
X
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(4,5)

Not to
scale

\w

Fig. 9
The graph of log,, y against x is a straight line as shown in Fig. 9.
(i) Find the equation for log, o Y in terms of x. [3]

(ii) Find the equation for y in terms of x. [2]

Section B (36 marks)

10 The equation of a curve is y = 7 + 6x — x2.

(i) Use calculus to find the coordinates of the turning point on this curve.

Find also the coordinates of the points of intersection of this curve with the axes, and sketch
the curve. [8]

5
(ii) Find f (7 4+ 6x — x?) dx, showing your working. [3]
1

(iii) The curve and the line y = 12 intersect at (1, 12) and (5, 12). Using your answer to part (ii),
find the area of the finite region between the curve and the liney = 12. [1]
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N

Fig. 11

The equation of the curve shown in Fig. 11 is y = x? — 6x+ 2.
() Find 2]
i —.
ind -~
(ii) Find, in exact form, the range of values of x for which x* — 6x + 2 is a decreasing function.
[3]
(iii) Find the equation of the tangent to the curve at the point (—1,7).

Find also the coordinates of the point where this tangent crosses the curve again. [6]

12 (i) Granny gives Simon £5 on his 1st birthday. On each successive birthday, she gives him £2
more than she did the previous year.

(A) How much does she give him on his 10th birthday? [2]
(B) How old is he when she gives him £51? [2]
(C) How much has she given him in total when he has had his 20th birthday present?  [2]

(ii) Grandpa gives Simon £5 on his st birthday and increases the amount by 10% each year.
(A) How much does he give Simon on his 10th birthday? (2]
(B) Simon first gets a present of over £50 from Grandpa on his nth birthday. Show that

1
log,, 1.1

n> + 1

Find the value of n. [5]
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Section A (36 marks)

1 Write down the values of log, a and log, (a*). [2]

2 The first term of a geometric series is 8. The sum to infinity of the series is 10.

Find the common ratio. [3]

3 0 is an acute angle and sin 6 = % . Find the exact value of tan 6. [3]
2 3

4 Find f (x“ -+ 1jdx, showing your working. [5]
1 X

d
S The gradient of a curve is given by dfc = 3 — x. The curve passes through the point (6, 1). Find

the equation of the curve. [4]

6 A sequence is given by the following.

u =3
u,, ., =u +t 5
(i) Write down the first 4 terms of this sequence. [1]
(ii) Find the sum of the 51st to the 100th terms, inclusive, of the sequence. [4]

7 (i) Sketch the graph of y = cosx for 0° < x < 360°.

On the same axes, sketch the graph of y = cos2x for 0° < x < 360°. Label each graph

clearly. [3]

(ii) Solve the equation cos2x = 0.5 for 0° < x < 360°. [2]
8'h—63\f3f'9d—2y 5
Given that y=6x" ++Vx + 3, mddxanddxz' [5]

9  Use logarithms to solve the equation 5% = 100. Give your answer correct to 3 decimal places.

[4]
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Section B (36 marks)

> Z

Not to
scale

6.3km

Fig. 10.1

At a certain time, ship S is 5.2 km from lighthouse L on a bearing of 048°. At the same time,
ship T is 6.3 km from L on a bearing of 105°, as shown in Fig. 10.1.

For these positions, calculate

(A) the distance between ships S and T, [3]
(B) the bearing of S from T. [3]
N ---------------

Not to
scale

L

Fig. 10.2

Ship S then travels at 24 km h™! anticlockwise along the arc of a circle, keeping 5.2 km from
the lighthouse L, as shown in Fig. 10.2.

Find, in radians, the angle 6 that the line LS has turned through in 26 minutes.

Hence find, in degrees, the bearing of ship S from the lighthouse at this time. [5]
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11 A cubic curve has equation y = x> — 3x2+ 1.

(i) Use calculus to find the coordinates of the turning points on this curve. Determine the nature
of these turning points. [5]

(ii) Show that the tangent to the curve at the point where x = —1 has gradient 9.

Find the coordinates of the other point, P, on the curve at which the tangent has gradient 9 and
find the equation of the normal to the curve at P.

Show that the area of the triangle bounded by the normal at P and the x- and y-axes is 8 square

units. [8]

12 Answer the whole of this question on the insert provided.

A colony of bats is increasing. The population, P, is modelled by P = a x 10%', where ¢ is the time
in years after 2000.

(i) Show that, according to this model, the graph of log,, P against 7 should be a straight line of
gradient b. State, in terms of a, the intercept on the vertical axis. [3]

(i) The table gives the data for the population from 2001 to 2005.

Year 2001 2002 | 2003 2004 2005
t 1 2 3 4 5
P 7900 8800 | 10000 | 11300 | 12800

Complete the table of values on the insert, and plot log,, P against 7. Draw a line of best fit
for the data. [3]

(iii) Use your graph to find the equation for P in terms of 7. (4]

(iv) Predict the population in 2008 according to this model. 2]
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Year 2001 2002 | 2003 2004 2005

P 7900 8800 | 10000 | 11300 | 12800

log,, P
42

4.15

4.1

4.05

4.0

3.95

39

3.85
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2
Section A (36 marks)

5
Differentiate 6x2 + 4. [2]

A geometric progression has 6 as its first term. Its sum to infinity is 5.

Calculate its common ratio. [3]

Given that cos 6 = % and 0 is acute, find the exact value of tan 0. [3]
Sequences A, B and C are shown below. They each continue in the pattern established by the given
terms.

A 1, 2, 4, 8, 16, 32,

B: 20, -10, 5, =25, 1.25, -0.625,

c 20, 5, 1, 20, 5, 1,

(i) Which of these sequences is periodic? [1]

(ii) Which of these sequences is convergent? [1]

(iii) Find, in terms of n, the nth term of sequence A. [1]
4

A is the point (2, 1) on the curve y = —.
X

B is the point on the same curve with x-coordinate 2.1.

(i) Calculate the gradient of the chord AB of the curve. Give your answer correct to 2 decimal

places. [2]
(i) Give the x-coordinate of a point C on the curve for which the gradient of chord AC is a better
approximation to the gradient of the curve at A. [1]
(iii) Use calculus to find the gradient of the curve at A. [2]

Sketch the curve y = sinx for 0° < x < 360°.

Solve the equation sinx = —0.68 for 0° < x < 360°. [4]

© OCR 2007 4752/01 Jan 07
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7 The gradient of a curve is given by i x% — 6x. Find the set of values of x for which y is an

increasing function of x. [3]

8 The 7th term of an arithmetic progression is 6. The sum of the first 10 terms of the progression is
30.

Find the 5th term of the progression. [5]

d
9 A curve has gradient given by di)c = 6x> + 8x. The curve passes through the point (1, 5). Find the

equation of the curve. [4]
. 4 1 .
10 (i) Express log, x” +log,| — | as a multiple of log x. (2]
by
(i) Given that log,,b +log ¢ = 3,find b in terms of c. [2]

[Section B starts on the next page.]
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Section B (36 marks)

11 Fig. 11.1 shows a village green which is bordered by 3 straight roads AB, BC and CA. The road
AC runs due North and the measurements shown are in metres.

N 82
N\ B
C
-~
- Not to
189 scale
118
A
Fig. 11.1
(i) Calculate the bearing of B from C, giving your answer to the nearest 0.1°. [4]
(ii) Calculate the area of the village green. [2]

The road AB is replaced by a new road, as shown in Fig. 11.2. The village green is extended up to
the new road.

Oommm i
Not to
130" scale
Fig. 11.2
The new road is an arc of a circle with centre O and radius 130 m.
(iii) (A) Show that angle AOB is 1.63 radians, correct to 3 significant figures. [2]

(B) Show that the area of land added to the village green is 5300 m? correct to 2 significant
figures. [4]
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13

5
Fig. 12 is a sketch of the curve y = 2x? — 11x + 12.

y

Not to
scale

o] \_/@0 «x

Fig. 12

(i) Show that the curve intersects the x-axis at (4,0) and find the coordinates of the other point
of intersection of the curve and the x-axis. [3]

(ii) Find the equation of the normal to the curve at the point (4,0).
Show also that the area of the triangle bounded by this normal and the axes is 1.6 units?. [6]

(iii) Find the area of the region bounded by the curve and the x-axis. [3]

Answer part (ii) of this question on the insert provided.

The table gives a firm’s monthly profits for the first few months after the start of its business,
rounded to the nearest £100.

Number of months after start-up (x) | 1 2 3 4 5 6
Profit for this month (£y) 500 | 800 | 1200 | 1900 | 3000 | 4800

The firm’s profits, £y, for the xth month after start-up are modelled by
y=kx 10
where a and k are constants.

(i) Show that, according to this model, a graph of log,, y against x gives a straight line of gradient
a and intercept log k. (2]

(ii) On the insert, complete the table and plot log,,y against x, drawing by eye a line of best fit.
[3]

(iii) Use your graph to find an equation for y in terms of x for this model. [3]
(iv) For which month after start-up does this model predict profits of about £75 000? [3]
(v) State one way in which this model is unrealistic. [1]
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Number of months after start-up (x)

Profit for this month (£y)

500

800

1200

1900

3000

4800

logyy y

2.70

logyoy
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Section A (36 marks)
1 (i) State the exact value of tan 300°. [1]
(i) Express 300° in radians, giving your answer in the form k7, where k is a fraction in its lowest
terms. [2]
2 Given that y=6x5, find 2 and &2
iven that y=6x2, fin dxan ol
) . dzy . 3
Show, without using a calculator, that when x = 36 the value of s 7. [5]
3
y
4 7
¢\
4 \
4 \
4 )
4 1
Il “
2 i .“ -
I, “ / ‘/ \
7
II “ /‘0 \
-6 —4 -2 710 2 /4 6 x
A . '
e
4
B -2

Fig. 3
Fig. 3 shows sketches of three graphs, A, B and C. The equation of graph Ais y = f(x).
State the equation of
(i) graph B, (2]

(ii) graph C. [2]
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3
4 (i) Find the second and third terms of the sequence defined by the following.

tyy1=2t,+5

3

(i) Find D> k(k+1). [2]

k=1

5 A sector of a circle of radius 5 ¢cm has area 9 cm?2.

Find, in radians, the angle of the sector.

Find also the perimeter of the sector. [5]

6 (i) Write down the values of log 1 and log  a, where a > 1. [2]
. 10 X 3

(ii) Show that log,x" — 2loga[TJ =4log,(2x). [3]

7 (i) Sketch the graph of y = 3% 2]

(if) Use logarithms to solve the equation 3* = 20. Give your answer correct to 2 decimal places.
[3]

8 (i) Show that the equation 2 cos?6 + 7sinf = 5 may be written in the form
2 sin%0 — 7sinf+ 3 = 0. [1]

(ii) By factorising this quadratic equation, solve the equation for values of 6 between 0° and 180°.

[4]

Section B (36 marks)

9  The equation of a cubic curve is y = 2x* — 9x% + 12x — 2.

d
(i) Find dﬁ and show that the tangent to the curve when x = 3 passes through the point

(—1,—41). [5]

(ii) Use calculus to find the coordinates of the turning points of the curve. You need not
distinguish between the maximum and minimum. [4]

(iii) Sketch the curve, given that the only real root of 2x* — 9x? + 12x — 2 = 0 is x = 0.2 correct
to 1 decimal place. [3]
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10 Fig. 10 shows the speed of a car, in metres per second, during one minute, measured at 10-second
intervals.

30

25 \
20

10

5

0

0 10 20 30 40 50 60 ¢
Fig. 10
The measured speeds are shown below.

Time (¢ seconds) 0 10 20 30 40 50 60
Speed (vms-1) 28 19 14 11 12 16 22

(i) Use the trapezium rule with 6 strips to find an estimate of the area of the region bounded by
the curve, the line # = 60 and the axes. [This area represents the distance travelled by the car.]

[4]

(ii) Explain why your calculation in part (i) gives an overestimate for this area. Use appropriate
rectangles to calculate an underestimate for this area. [3]

The speed of the car may be modelled by v = 28 — ¢+ 0.015¢2.

(iii) Show that the difference between the value given by the model when # = 10 and the measured
value is less than 3% of the measured value. [2]

(iv) According to this model, the distance travelled by the car is

60
J (28— t+0.015¢%)dr.
0

Find this distance. [3]

© OCR 2007 4752/01 June 07



5

11 (a) André is playing a game where he makes piles of counters. He puts 3 counters in the first pile.
Each successive pile he makes has 2 more counters in it than the previous one.

(i) How many counters are there in his sixth pile? [1]

(ii) André makes ten piles of counters. How many counters has he used altogether? [2]

(b) In another game, played with an ordinary fair die and counters, Betty needs to throw a six to
start.

The probability P of Betty starting on her nth throw is given by

1 (5!
Pn=6><(6) .

(i) Calculate P,. Give your answer as a fraction. [2]

(ii) The values P, P,, P,, ... form an infinite geometric progression. State the first term and
the common ratio of this progression.

Hence show that P, + P, + P, +... = . [3]

(iii) Given that P, < 0.001, show that n satisfies the inequality

0 log;70.006

1.
logjo(3) '

Hence find the least value of n for which P < 0.001. 4]
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2
Section A (36 marks)

Differentiate 10x* + 12. [2]

A sequence begins
1 2 3 4 5 1 2 3 4 5 1
and continues in this pattern.

(i) Find the 48th term of this sequence. [1]

(ii) Find the sum of thefirst 48 terms of this sequence. [2]

You are given that tan 6 = 3 and the angle 6 is acute. Show, without using a calculator, that cos” 0 = 2.
[3

—_—

y
A
1,3) (3,3)
3 A C
BY(2, 1)
o > X
Fig. 4

Fig. 4 showsasketch of the graph of y = f(Xx). On separate diagrams, sketch the graphs of thefollowing,
showing clearly the coordinates of the points corresponding to A, B and C.

(i) y=2f(x) [2]
(i) y=f(x+3) 2]
Find J(12x5+ IX+ 7) dx. [5]
(i) Sketchthegraph of y=sin6for0< 6 < 2r. [2]
(if) Solvethe equation 2sin6 = -1 for 0 < 6 < 2z. Give your answersin the form k. [3]
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5
7 (i) Find ) 2% [2]
k=2
(i) Find the value of n for which 2" = 6—14 [1]
(iii) Sketch the curve with equationy = 2%, [2]

8 The second term of a geometric progression is 18 and the fourth term is 2. The common ratio is
positive. Find the sum to infinity of this progression. [5]

9 Youaregiventhatlog, y=3x+2.

(i) Find the value of x when y = 500, giving your answer correct to 2 decimal places. [1]
(i) Find thevaue of y when x = —1. [1]
(iii) Expresslog,,(y*) intermsof x. [1]
(iv) Find an expression for y in terms of Xx. [1]

Section B (36 marks)

10

hcm

xCcm

xcm

Fig. 10

Fig. 10 shows a solid cuboid with square base of side xcm and height hcm. Itsvolumeis 120 cm®.

(i) Find h in terms of x. Hence show that the surface area, Acm?, of the cuboid is given by
480

o, dA dPA
(i) Find ax and vl [4]

(iii) Hence find the value of x which gives the minimum surface area. Find also the value of the
surface areaiin this case. [5]
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11 (i) Thecoursefor ayacht raceisatriangle, asshownin Fig. 11.1. The yachts start at A, then travel
to B, then to C and finally back to A.

N
A
302 m S Not to scale
C
348 m

B

Fig. 11.1

(A) Calculate thetotal length of the course for this race. [4]

(B) Given that the bearing of the first stage, AB, is 175°, calculate the bearing of the second
stage, BC. [4]

(i) Fig.11.2 shows the course of another yacht race. The course follows the arc of acircle from P
to Q, then astraight line back to P. The circle has radius 120 m and centre O; angle POQ = 136°.

Not to scale

Fig. 11.2

Calculate the total length of the course for thisrace. [4]

© OCR 2008 4752/01 Jan08



12 ()

(i)

© OCR 2008

»

Fig. 12 shows part of the curve y = x* and the line y = 8x, which intersect at the origin and the

point P.

(A) Find the coordinates of P, and show that the area of triangle OPQ is 16 sguare units.
(B) Find the area of the region bounded by the line and the curve.

You are given that f(x) = X*.

Fig. 12

(A) Complete thisidentity for f(x + h).

f(x+h) = (x+h)*=x*+5Ch+ ...

f(x+h)-f(x)

(B) Simplify h
. f(x+h)=f(x)
(C) Find Ll_rfg) —

(D) State what this limit represents.

4752/01 Jan08

[3]
[3]

[2]

[2]

[1]

[1]

PMT



OCRY

RECOGNISING ACHIEVEMENT

ADVANCED SUBSIDIARY GCE 4752/01
MATHEMATICS (MEI)

Concepts for Advanced Mathematics (C2)
THURSDAY 15 MAY 2008 Morning

Time: 1 hour 30 minutes

Additional materials: Answer Booklet (8 pages)
Insert for Question 13
MEI Examination Formulae and Tables (MF2)

INSTRUCTIONS TO CANDIDATES

*  Write your name in capital letters, your Centre Number and Candidate Number in the spaces
provided on the Answer Booklet.

* Read each question carefully and make sure you know what you have to do before starting
your answer.

* Answer all the questions.

e Thereis an insert for use in Question 13.

*  You are permitted to use a graphical calculator in this paper.

*  Final answers should be given to a degree of accuracy appropriate to the context.

INFORMATION FOR CANDIDATES

*  The number of marks is given in brackets [ ] at the end of each question or part question.
*  The total number of marks for this paper is 72.

*  You are advised that an answer may receive no marks unless you show sufficient detail of the
working to indicate that a correct method is being used.

This document consists of 7 printed pages, 1 blank page and an insert.

© OCR 2008 [K/102/2648] OCR is an exempt Charity [Turn over

PMT



2

Section A (36 marks)

7 .
1  EXpress Fn radians in degrees.

2  The first term of a geometric series is 5.4 and the common ratio is 0.1.
(i) Find the fourth term of the series.

(i) Find the sum to infinity of the series.
3 State the transformation which maps the graph of y = x? + 5 onto the graph of y = 3x + 15.

4 Use calculus to find the set of values of x for which f(x) = 12x — x® is an increasing function.

5 InFig.5, A and B are the points on the curve y = 2* with x-coordinates 3 and 3.1 respectively.

Not to scale

»
>

1.

)

\ 4
=

Fig. 5

(i) Find the gradient of the chord AB. Give your answer correct to 2 decimal places.

[2]

[1]
[2]

[2]

[3]

[2]

(i) Stating the points you use, find the gradient of another chord which will give a closer

approximation to the gradient of the tangent to y = 2* at A.

dy

[2]

6 A curve has gradient given by ix 6v/X. Find the equation of the curve, given that it passes through

the point (9, 105).

© OCR 2008 4752/01 Jun08
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Not to scale

6cm

1.6

Fig. 7

A sector of a circle of radius 6 cm has angle 1.6 radians, as shown in Fig. 7.
Find the area of the sector.

Hence find the area of the shaded segment. [5]

8  The 11th term of an arithmetic progression is 1. The sum of the first 10 terms is 120. Find the 4th term.
[5]

9  Use logarithms to solve the equation 5 = 235, giving your answer correct to 2 decimal places.  [3]

10  Showing your method, solve the equation 2sin? 6 = cos 6 + 2 for values of 6 between 0° and 360°.

[5]
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Section B (36 marks)

11

»
>

Fig. 11

Fig. 11 shows a sketch of the cubic curve y = f(x). The values of x where it crosses the x-axis are —5,
—2 and 2, and it crosses the y-axis at (0, —20).

(i) Express f(x) in factorised form. [2]
(i) Show that the equation of the curve may be written as y = x> + 5x? — 4x — 20. [2]

(iii) Use calculus to show that, correct to 1 decimal place, the x-coordinate of the minimum point on
the curve is 0.4.

Find also the coordinates of the maximum point on the curve, giving your answers correct to
1 decimal place. [6]

(iv) State, correct to 1 decimal place, the coordinates of the maximum point on the curve y = f(2x).

[2]
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'

0.16

-0.14

Fig. 12

A water trough is a prism 2.5m long. Fig. 12 shows the cross-section of the trough, with the depths
in metres at 0.1 m intervals across the trough. The trough is full of water.

(i) Use the trapezium rule with 5 strips to calculate an estimate of the area of cross-section of the
trough.

Hence estimate the volume of water in the trough. [5]

(ii) A computer program models the curve of the base of the trough, with axes as shown and units in
metres, using the equation y = 8x® — 3x? — 0.5x — 0.15, for 0 < x < 0.5.
0.5
Calculate J (8x° — 3x? — 0.5x — 0.15) dx and state what this represents.
0

Hence find the volume of water in the trough as given by this model. [7]

[Question 13 is printed overleaf.]
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13 The percentage of the adult population visiting the cinema in Great Britain has tended to increase

since the 1980s. The table shows the results of surveys in various years.

Year 1986/87 | 1991/92 | 1996/97 | 1999/00 | 2000/01 | 2001/02
Percentage of the
adult population 31 44 54 56 55 57
visiting the cinema

Source: Department of National Statistics, www.statistics.gov.uk
This growth may be modelled by an equation of the form
P=at’,

where P is the percentage of the adult population visiting the cinema, t is the number of years after
the year 1985/86 and a and b are constants to be determined.

() Show that, according to this model, the graph of log, , P against log, , t should be a straight line
of gradient b. State, in terms of a, the intercept on the vertical axis. [3]

Answer part (ii) of this question on the insert provided.

(i) Complete the table of values on the insert, and plot log, , P against log, , t. Draw by eye a line of
best fit for the data. [4]

(iii) Use your graph to find the equation for P in terms of t. [4]

(iv) Predict the percentage of the adult population visiting the cinema in the year 2007/2008 (i.e. when
t = 22), according to this model. [1]
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(i)

2
Year | 1986/87 | 1991/92 | 1996/97 | 1999/00 | 2000/01 | 2001/02
t 1 6 11 14 15 16
P 31 44 54 56 55 57
log,,t 1.04
log,, P 1.73
log,, P
A
1.80
1.75
1.70
1.65
1.60
1.55
1.50
1.45
0
0 01 02 03 04 05 06 07 08 09 10 11 12 13

» log, ¢
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Section A (36 marks)

3
1  Find J(20x4 +6x 2) dx. [4]

2 Fig. 2 shows the coordinates at certain points on a curve.

y
0 5, 4.9)
(0, 4.3)
4
2
1 1 1 1 1 (30, OL x
0 5 10 15 20 25 30

Fig. 2

Use the trapezium rule with 6 strips to calculate an estimate of the area of the region bounded by this

curve and the axes. (4]
S
3 Find —_ 2
n 2 1+k 2]
k=1
4  Solve the equation sin2x = —0.5 for 0° < x < 180°. [3]
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5 Answer this question on the insert provided.

Fig. 5 shows the graph of y = f(x).

y
A
8
6
4
y = f(x)
2
» X
-4 -2 0 2 4 6 8
-2
Fig. §
On the insert, draw the graph of
(i) y="1f(x-2), [2]
(i) y = 3f(x). 2]
6  An arithmetic progression has first term 7 and third term 12.
(i) Find the 20th term of this progression. [2]
(ii) Find the sum of the 21st to the 50th terms inclusive of this progression. [3]

1 1
7  Differentiate 4x* + — and hence find the x-coordinate of the stationary point of the curve y = 4x% + =
X

X
[5]
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8 The terms of a sequence are given by
u, =192,
_ 1
un+l _zun
(i) Find the third term of this sequence and state what type of sequence it is. [2]
(ii) Show that the series u, +u,+u,+ ... converges and find its sum to infinity. [3]
9 (i) State the value of loga a. [1]

(ii) Express each of the following in terms of log_x.

(A) log x* +log vx [2]

1
(B) log, [1]

Section B (36 marks)

10 Fig. 10 shows a sketch of the graph of y = 7x — X% —6.

Fig. 10

d
(i) Find ay and hence find the equation of the tangent to the curve at the point on the curve where

x=2.
Show that this tangent crosses the x-axis where x = % [6]

(ii) Show that the curve crosses the x-axis where x = 1 and find the x-coordinate of the other point of
intersection of the curve with the x-axis. [2]

2

(iii) Find J (7x - x* — 6) dx.
1

Hence find the area of the region bounded by the curve, the tangent and the x-axis, shown shaded
on Fig. 10. [S]
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g 25 e 80 cm
D~ 49 -7
2>760 cm

0]

Fig. 11.1

Fig. 11.1 shows the surface ABCD of a TV presenter’s desk. AB and CD are arcs of circles with
centre O and sector angle 2.5 radians. OC = 60 cm and OB = 140 cm.

(A) Calculate the length of the arc CD. [2]
(B) Calculate the area of the surface ABCD of the desk. [4]

(ii) The TV presenter is at point P, shown in Fig. 11.2. A TV camera can move along the track EF,
which is of length 3.5 m.

3.5m
E F
\ /&//
\ -
\ -
\ -
\ -
1.6m _-"28m
\ -
\ _
\ ~
\ -
P
Fig. 11.2

When the camera is at E, the TV presenter is 1.6 m away. When the camera is at F, the TV
presenter is 2.8 m away.

(A) Calculate, in degrees, the size of angle EFP. [31

(B) Calculate the shortest possible distance between the camera and the TV presenter. [2]

[Question 12 is printed overleaf.]
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12 Answer part (ii) of this question on the insert provided.
The proposal for a major building project was accepted, but actual construction was delayed. Each

year a new estimate of the cost was made. The table shows the estimated cost, £y million, of the
project ¢ years after the project was first accepted.

Years after proposal accepted () 1 2 3 4 5
Cost (£y million) 250 | 300 | 360 | 440 | 530

The relationship between y and 7 is modelled by y = ab’, where a and b are constants.

(i) Show that y = ab’ may be written as

log,,y =log, a+tlog  b. [2]

(ii) On the insert, complete the table and plot log, , v against 7, drawing by eye a line of best fit. [3]

(iii) Use your graph and the results of part (i) to find the values of log  a and log b and hence a
and b. [4]

(iv) According to this model, what was the estimated cost of the project when it was first accepted?

(1]

(v) Find the value of ¢ given by this model when the estimated cost is £1000 million. Give your
answer rounded to 1 decimal place. [2]
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5 G y=f(x-2)

(i) y = 3f(x)
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© OCR 2009

Years after proposal accepted (¢) 1

Cost (£y million) 250

300

360

440

530

logloy

2.398

logloy

2.75

2.70

2.65

2.60

2.55

2.50

2.45

2.40

2.35

2.30

A
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Section A (36 marks)

1
1  Use an isosceles right-angled triangle to show that cos45° = E 2]
2
2 fﬁnd.J (12x° + 5) dx. [4]
1
8
3 () Find ) (K> -1). [2]
k=3

(ii) State whether the sequence with kth term K2 —1is convergent or divergent, giving a reason for
your answer. [1]

4 A sector of a circle of radius 18.0 cm has arc length 43.2 cm.

(i) Find in radians the angle of the sector. [2]
(ii) Find this angle in degrees, giving your answer to the nearest degree. [2]
5 (i) On the same axes, sketch the graphs of y = cosx and y = cos 2x for values of x from O to 2x. [3]

(ii) Describe the transformation which maps the graph of y = cos x onto the graph of y = 3cosx. [2]

6  Use calculus to find the x-coordinates of the turning points of the curve y = x® — 6x% — 15x.

Hence find the set of values of x for which x* — 6x> — 15x is an increasing function. [5]

7  Show that the equation 4 cos> 8 = 4 — sin § may be written in the form
45sin® @ — sin 6 = 0.

Hence solve the equation 4 cos? 0 =4 —sin 6 for 0° < 6 < 180°. [5]

8  The gradient of a curve is 3v/x — 5. The curve passes through the point (4, 6). Find the equation of

the curve. [S]
9  Simplify
(i) 10-3log_a, [1]

log a5+log Va

(ii)

log, a
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Section B (36 marks)

10 Answer part (i) of this question on the insert provided.

Ash trees grow quickly for the first years of their life, then more slowly. This table shows the height
of a tree at various ages.

Age (¢ years) 4 7 10 15 20 40
Height (A m) 4 9 12 17 19 26

The height, 2 m, of an ash tree when it is ¢ years old may be modelled by an equation of the form

h=alog  t+b.

(i) On the insert, complete the table and plot /2 against log 7, drawing by eye a line of best fit. [3]

(ii) Use your graph to find an equation for % in terms of log, ¢ for this model. [3]
(iii) Find the height of the tree at age 100 years, as predicted by this model. [1]
(iv) Find the age of the tree when it reaches a height of 29 m, according to this model. [3]

(v) Comment on the suitability of the model when the tree is very young. [2]

11 (i) In a ‘Make Ten’ quiz game, contestants get £10 for answering the first question correctly, then a
further £20 for the second question, then a further £30 for the third, and so on, until they get a
question wrong and are out of the game.

(ii)

© OCR 2009

(A)
(B)

Haroon answers six questions correctly. Show that he receives a total of £210. [1]

State, in a simple form, a formula for the total amount received by a contestant who answers
n questions correctly.

Hence find the value of n for a contestant who receives £10 350 from this game. (4]

In a ‘Double Your Money’ quiz game, contestants get £5 for answering the first question correctly,
then a further £10 for the second question, then a further £20 for the third, and so on doubling
the amount for each question until they get a question wrong and are out of the game.

(@)
(B)
(©)

Gary received £75 from the game. How many questions did he get right? [1]
Bethan answered 9 questions correctly. How much did she receive from the game? [2]

State a formula for the total amount received by a contestant who answers n questions
correctly.

Hence find the value of n for a contestant in this game who receives £2 621 435. [4]

[Question 12 is printed overleaf.]
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12 (i) Calculate the gradient of the chord joining the points on the curve y = x? =7 for which x = 3 and
x=3.1. [2]

[3]

f h) —f
(i) Given that f(x) = x* -7, find and simplify W

(iii) Use your result in part (ii) to find the gradient of y = x*> -7 at the point where x = 3, showing
your reasoning. [2]
(iv) Find the equation of the tangent to the curve y = x> =7 at the point where x = 3. [2]

(v) This tangent crosses the x-axis at the point P. The curve crosses the positive x-axis at the point
Q. Find the distance PQ, giving your answer correct to 3 decimal places. [3]

OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations, is given to all schools that receive assessment material and is freely available to download from our public
website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible opportunity.
For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1PB.

OCRi s part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department
of the University of Cambridge.

© OCR 2009 4752 Jun09

PMT



OCR¥

RECOGNISING ACHIEVEMENT

ADVANCED SUBSIDIARY GCE

MATHEMATICS (MEI)

Concepts for Advanced Mathematics (C2)
INSERT for Question 10

4752

Friday 22 May 2009
Morning

Duration: 1 hour 30 minutes

bad = 7 = =2 bad

Candidate
Forename

Candidate
Surname

Centre Number

Candidate Number

INSTRUCTIONS TO CANDIDATES

Booklet.

INFORMATION FOR CANDIDATES

. This document consists of 2 pages. Any blank pages are indicated.

© OCR 2009 [K/102/2648] OCR is an exempt Charity

2R-8K22

Write your name clearly in capital letters, your Centre Number and Candidate Number in the boxes above.
Use black ink. Pencil may be used for graphs and diagrams only.
This insert should be used to answer Question 10 part (i).

Write your answers to Question 10 part (i) in the spaces provided in this insert, and attach it to your Answer

Turn over

PMT



PMT

10 @)

Age (¢ years) 4 7 10 15 20 40

log, ¢ 1

Height (A m) 4 9 12 17 19 26

30

25

20

15

10

\/

OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations, is given to all schools that receive assessment material and is freely available to download from our public
website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible opportunity.
For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1PB.

OCRi s part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department
of the University of Cambridge.

© OCR 2009 4752 Ins Jun09



PMT

OCR¥

RECOGNISING ACHIEVEMENT

ADVANCED SUBSIDIARY GCE
MATHEMATICS (MEI) 4752

Concepts for Advanced Mathematics (C2)

Candidates answer on the Answer Booklet Friday 15 January 2010
OCR Supplied Materials: Afternoon
e 8 page Answer Booklet . .

» Insert for Question 12 (inserted) Duration: 1 hour 30 minutes

e MEI Examination Formulae and Tables (MF2)

Other Materials Required:

el 4 7 =3 =2 hal

INSTRUCTIONS TO CANDIDATES

J Write your name clearly in capital letters, your Centre Number and Candidate Number in the spaces provided
on the Answer Booklet.

Use black ink. Pencil may be used for graphs and diagrams only.

Read each question carefully and make sure that you know what you have to do before starting your answer.
Answer all the questions.

Do not write in the bar codes.

There is an insert for use in Question 12.

You are permitted to use a graphical calculator in this paper.

Final answers should be given to a degree of accuracy appropriate to the context.

INFORMATION FOR CANDIDATES

. The number of marks is given in brackets [ ] at the end of each question or part question.

. You are advised that an answer may receive no marks unless you show sufficient detail of the working to
indicate that a correct method is being used.

. The total number of marks for this paper is 72.

. This document consists of 8 pages. Any blank pages are indicated.

© OCR 2010 [K/102/2648] OCR is an exempt Charity
2R-9F25 Turn over



PMT

2

Section A (36 marks)

1 Find J(x— %) dx. [31

2 A sequence begins
1 353135313

and continues in this pattern.

(i) Find the 55th term of this sequence, showing your method. [1]
(ii) Find the sum of the first 55 terms of the sequence. [2]
3  You are given that sin 6 = = and that 0 is an acute angle. Find the exact value of tan 6. [3]

4 A sector of a circle has area 8.45 cm? and sector angle 0.4 radians. Calculate the radius of the sector.

[3]
5
y
A
Q10, 4)
P R
(-1,2) (4,2)
0 » X

Fig. 5

Fig. 5 shows a sketch of the graph of y = f(x). On separate diagrams, sketch the graphs of the
following, showing clearly the coordinates of the points corresponding to P, Q and R.

(@ y=1(2x) (2]

(i) y = 3f(x) [2]
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6 (i) Find the 51st term of the sequence given by
u, =5,

Mn+1

=u,+4. [3]

(ii) Find the sum to infinity of the geometric progression which begins

5 2 08 .... [2]

7
Not to scale
Fig. 7
Fig.7 shows triangle ABC, with AB = 8.4cm. D is a point on AC such that angle ADB = 79°,
BD =5.6cm and CD = 7.8 cm.
Calculate
(i) angle BAD, [2]
(ii) the length BC. [3]
8  Find the equation of the tangent to the curve y = 6+/x at the point where x = 16. [5]
9 (i) Sketch the graph of y = 3", [2]
(ii) Use logarithms to solve 3***! = 10, giving your answer correct to 2 decimal places. [3]
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Section B (36 marks)

10 (i) Differentiate x* — 3x*> — 9x. Hence find the x-coordinates of the stationary points on the curve

y = x° — 3x* — 9x, showing which is the maximum and which the minimum. [6]
(if) Find, in exact form, the coordinates of the points at which the curve crosses the x-axis. [3]
(iii) Sketch the curve. [2]

11 Fig. 11 shows the cross-section of a school hall, with measurements of the height in metres taken at
1.5 m intervals from O.

(i) Use the trapezium rule with 8 strips to calculate an estimate of the area of the cross-section. [4]
(if) Use 8 rectangles to calculate a lower bound for the area of the cross-section. [2]

The curve of the roof may be modelled by y = —=0.013x> + 0.16x? — 0.082x + 2.4, where x metres is
the horizontal distance from O across the hall, and y metres is the height.

(iii) Use integration to find the area of the cross-section according to this model. [4]

(iv) Comment on the accuracy of this model for the height of the hall when x = 7.5. [2]
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12 Answer part (ii) of this question on the insert provided.

Since 1945 the populations of many countries have been growing. The table shows the estimated
population of 15- to 59-year-olds in Africa during the period 1955 to 2005.

Year 1955 | 1965 | 1975 | 1985 | 1995 | 2005
Population (millions) | 131 161 209 277 372 | 492

Source: United Nations

Such estimates are used to model future population growth and world needs of resources. One model
is P = a10”, where the population is P millions, ¢ is the number of years after 1945 and a and b are
constants.

(i) Show that, using this model, the graph of log,, P against 7 is a straight line of gradient b. State
the intercept of this line on the vertical axis. [3]

(ii) On the insert, complete the table, giving values correct to 2 decimal places, and plot the graph
of log,, P against . Draw, by eye, a line of best fit on your graph. [3]

(iii) Use your graph to find the equation for P in terms of 7. [4]

(iv) Use your results to estimate the population of 15- to 59-year-olds in Africa in 2050. Comment,
with a reason, on the reliability of this estimate. [31
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Year 1955

1965

1975

1985

1995

2005

20

30

40

50

60

P 131

161

209

277

372

492

log,, P 2.12

2.21

log, P

2.8

2.7

2.6

2.5

24

23

2.2

2.1

2.0

1.9

()

10

20

30

40

50 60
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Section A (36 marks)

1  You are given that

u =1,
un
Yot T 15 u,

Find the values of u,, u, and u,. Give your answers as fractions. [2]

S
2 (i) Evaluate 2 —. 2]

r —

r=2

a
(i) Express the series2x3 + 3x4 + 4x5 + 5x6 + 6 x7 in the form Zf(r) where f(r) and a
r=2
are to be determined. [2]

3 (i) Differentiate x> — 6x — 15x + 50. [2]

(ii) Hence find the x-coordinates of the stationary points on the curve y = x° — 6x% — 15x + 50.  [3]

4  In this question, f(x) = x*> — 5x. Fig. 4 shows a sketch of the graph of y = f(x).

(2.5,-6.25)

Fig. 4

On separate diagrams, sketch the curves y = f(2x) and y = 3f(x), labelling the coordinates of their
intersections with the axes and their turning points. [4]
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5
5 Find J; (1- %)dx. [4]

6  The gradient of a curve is 6x° + 12x%. The curve passes through the point (4, 10). Find the equation
of the curve. [S]

7  Express log, x* +log, v/x in the form klog,, x. [2]

8  Showing your method clearly, solve the equation 4 sin’6 = 3 + cos® @, for values of 6 between 0°
and 360°. [3]

9  The points (2, 6) and (3, 18) lie on the curve y = ax”".

Use logarithms to find the values of a and n, giving your answers correct to 2 decimal places. [5]

Section B (36 marks)

10 (i) Find the equation of the tangent to the curve y = x* at the point where x = 2. Give your answer
in the form y = mx + c. [4]

(ii) Calculate the gradient of the chord joining the points on the curve y = x* where x = 2 and x = 2.1.

[2]

(iii) (A) Expand (2 + h)*. [3]
4 A4

B) Simplify 2 =2 [2]

h

(C) Show how your result in part (iii) (B) can be used to find the gradient of y = x* at the point
where x = 2. [2]
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11 (a)

Not to scale

Fig. 11.1

A boat travels from P to Q and then to R. As shown in Fig. 11.1, Q is 10.6 km from P on a bearing
of 045°. R is 9.2 km from P on a bearing of 113°, so that angle QPR is 68°.

Calculate the distance and bearing of R from Q. [5]

(b) Fig. 11.2 shows the cross-section, EBC, of the rudder of a boat.

D ____A__E B
7
| /3

rle

I
I
I
I
rudder detail of construction

Fig. 11.2

2
BC is an arc of a circle with centre A and radius 80 cm. Angle CAB = ?n radians.

EC is an arc of a circle with centre D and radius » cm. Angle CDE is a right angle.

(i) Calculate the area of sector ABC. [2]
(ii) Show that » = 40v3 and calculate the area of triangle CDA. [3]
(iii) Hence calculate the area of cross-section of the rudder. [3]
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final

3rd stagenodes — R ——————— R ——————(CHK Y ———————

2nd stage nodes — — — — — — — — — —

Ist stagenode ——————————————————

Fig. 12

A branching plant has stems, nodes, leaves and buds.
* There are 7 leaves at each node.
* From each node, 2 new stems grow.

e At the end of each final stem, there is a bud.
Fig. 12 shows one such plant with 3 stages of nodes. It has 15 stems, 7 nodes, 49 leaves and 8 buds.

(i) One of these plants has 10 stages of nodes.
(A) How many buds does it have? [2]

(B) How many stems does it have? [2]

(ii) (A) Show that the number of leaves on one of these plants with n stages of nodes is

702" - 1). [2]

(B) One of these plants has n stages of nodes and more than 200000 leaves. Show that n
log,,200007 - log,,7

tisfies the i lity n >
satisfies the inequality » log 2

. Hence find the least possible value of 7.

(4]

© OCR 2010 4752 Jun10



OCR¥

RECOGNISING ACHIEVEMENT

ADVANCED SUBSIDIARY GCE
MATHEMATICS (MEI) 4752

Concepts for Advanced Mathematics (C2)

QUESTION PAPER

Candidates answer on the printed answer book.

OCR supplied materials:

Other materials required:

Friday 14 January 2011

Printed answer book 4752 Afternoon

MEI Examination Formulae and Tables (MF2) Duration: 1 hour 30 minutes

Scientific or graphical calculator

INSTRUCTIONS TO CANDIDATES
These instructions are the same on the printed answer book and the question paper.

The question paper will be found in the centre of the printed answer book.

Write your name, centre number and candidate number in the spaces provided on the printed
answer book. Please write clearly and in capital letters.

Write your answer to each question in the space provided in the printed answer book.
Additional paper may be used if necessary but you must clearly show your candidate number,
centre number and question number(s).

Use black ink. Pencil may be used for graphs and diagrams only.

Read each question carefully. Make sure you know what you have to do before starting your
answer.

Answer all the questions.

Do not write in the bar codes.

You are permitted to use a scientific or graphical calculator in this paper.

Final answers should be given to a degree of accuracy appropriate to the context.

INFORMATION FOR CANDIDATES
This information is the same on the printed answer book and the question paper.

The number of marks is given in brackets [ ] at the end of each question or part question on the
question paper.

You are advised that an answer may receive no marks unless you show sufficient detail of the
working to indicate that a correct method is being used.

The total number of marks for this paper is 72.

The printed answer book consists of 12 pages. The question paper consists of 8 pages. Any blank
pages are indicated.

INSTRUCTION TO EXAMS OFFICER / INVIGILATOR

Do not send this question paper for marking; it should be retained in the centre or destroyed.

© OCR 2011 [K/102/2648] OCR is an exempt Charity
RP-0H28 Turn over

PMT



2

Section A (36 marks)

> 12
1 Calculate E -
r=3

2 Find J(3x5 +2x77) dx.

[2]

[4]

3  Ata place where a river is 7.5 m wide, its depth is measured every 1.5 m across the river. The table

shows the results.

Distance across river (m) 0 1.5 3 4.5 6 7.5
Depth of river (m) 0.6 2.3 3.1 2.8 1.8 0.7

Use the trapezium rule with 5 strips to estimate the area of cross-section of the river.

4  The curve y = f(x) has a minimum point at (3, 5).

State the coordinates of the corresponding minimum point on the graph of
(@ y=3f(x),
(i) y =1f(2x).

5 The second term of a geometric sequence is 6 and the fifth term is —48.
Find the tenth term of the sequence.

Find also, in simplified form, an expression for the sum of the first n terms of this sequence.

6  The third term of an arithmetic progression is 24. The tenth term is 3.
Find the first term and the common difference.

Find also the sum of the 21st to 50th terms inclusive.

7  Simplify
0] log]0x5 +3 log10x4,

(i) log,1-1log, a".

8 Showing your method clearly, solve the equation

5sin’0 =5+ cos for 0° < 6 < 360°.

© OCR 2011 4752 Jan11
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9 Charles has a slice of cake; its cross-section is a sector of a circle, as shown in Fig. 9. The radius is

. T .
rcm and the sector angle is 3 radians.

He wants to give half of the slice to Jan. He makes a cut across the sector as shown.

a o
a CI]’]
I
|
Fig. 9
Show that when they each have half the slice, a = r\/g . [4]

Section B (36 marks)

10

A(1,4)

B|(0, 1)

O
Fig. 10
A is the point with coordinates (1, 4) on the curve y = 4x°. B is the point with coordinates (0, 1), as

shown in Fig. 10.

(i) The line through A and B intersects the curve again at the point C. Show that the coordinates of
Care (7, 7). [4]

(ii) Use calculus to find the equation of the tangent to the curve at A and verify that the equation of

the tangent at C is y = —2x — 1. [6]

(iii) The two tangents intersect at the point D. Find the y-coordinate of D. [2]
Turn over
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11
y
A
4 -
3
2 -
1 -
= 0 1 2 3 e
1k
ok
3}
_4 -
Fig. 11
Fig. 11 shows the curve y = x* — 3x* — x + 3.
3
(i) Use calculus to find J ()c3 -3 —x+ 3) dx and state what this represents. [6]
1

(ii) Find the x-coordinates of the turning points of the curve y = x> — 3x> — x + 3, giving your answers
gp y gving 'y

in surd form. Hence state the set of values of x for which y = x* — 3x* — x + 3 is a decreasing
function. [5]
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12 The table shows the size of a population of house sparrows from 1980 to 2005.

Year 1980 1985 1990 1995 2000 2005
Population | 25000 22000 18750 16250 13500 12000

The ‘red alert’ category for birds is used when a population has decreased by at least 50% in the
previous 25 years.

(i) Show that the information for this population is consistent with the house sparrow being on red
alert in 2005. [1]

The size of the population may be modelled by a function of the form P = a x 107, where P is the
population, # is the number of years after 1980, and a and k are constants.

(ii) Write the equation P = a x 107 in logarithmic form using base 10, giving your answer as simply
as possible. [2]

(iii) Complete the table and draw the graph of log,, P against 7z, drawing a line of best fit by eye. [3]
(iv) Use your graph to find the values of a and k£ and hence the equation for P in terms of z. [4]

(v) Find the size of the population in 2015 as predicted by this model.

Would the house sparrow still be on red alert? Give a reason for your answer. [3]
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Section A (36 marks)

5
Find J (2x% + 3) dx. [3]
2

A sequence is defined by

u, =10,
5
u.,, = u_;%
Calculate the values of u,, u, and u,.
What happens to the terms of the sequence as r tends to infinity? [3]

The equation of a curve is y = v'1 + 2x.

(i) Calculate the gradient of the chord joining the points on the curve where x =4 and x = 4.1. Give
your answer correct to 4 decimal places. [3]

(i) Showing the points you use, calculate the gradient of another chord of the curve which is a closer
approximation to the gradient of the curve when x = 4. [2]

The graph of y = ab™ passes through the points (1, 6) and (2, 3.6). Find the values of a and .  [3]

Find the equation of the normal to the curve y = 8x* + 4 at the point where x = % [5]

d
The gradient of a curve is given by ay = 6+/x — 2. Given also that the curve passes through the point

(9, 4), find the equation of the curve. [5]
Solve the equation tan 6 = 2 sin 0 for 0° < 6 < 360°. [4]
Using logarithms, rearrange p = st to make n the subject. [3]

You are given that

log, x = %loga 16 +1og,75 - 2log 5.
Find the value of x. [3]

The nth term, 7, , of a sequence is given by
t, =sin(6 + 180n)°.

Express 7, and ¢, in terms of sin 6°. [2]
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Section B (36 marks)

11 (i) The standard formulae for the volume V and total surface area A of a solid cylinder of radius r
and height & are

V = nr*h and A =2nr? + 2nrh.

Use these to show that, for a cylinder with A = 200,
V = 100r — 7. [4]
dv d’v
(ii) Find ar and —. [31
r

dr?

(iii) Use calculus to find the value of r that gives a maximum value for V and hence find this maximum
value, giving your answers correct to 3 significant figures. [4]

12 Jim and Mary are each planning monthly repayments for money they want to borrow.

(i) Jim’s first payment is £500, and he plans to pay £10 less each month, so that his second payment
1s £490, his third is £480, and so on.

(A) Calculate his 12th payment. [2]
(B) He plans to make 24 payments altogether. Show that he pays £9240 in total. 2]

(i) Mary’s first payment is £460 and she plans to pay 2% less each month than the previous month,
so that her second payment is £450.80, her third is £441.784, and so on.

(A) Calculate her 12th payment. [2]

(B) Show that Jim’s 20th payment is less than Mary’s 20th payment but that his 19th is not less
than her 19th. [3]

(C) Mary plans to make 24 payments altogether. Calculate how much she pays in total. [2]

(D) How much would Mary’s first payment need to be if she wishes to pay 2% less each month
as before, but to pay the same in total as Jim, £9240, over the 24 months? [2]

[Question 13 is printed overleaf.]
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13 Fig.13.1 shows a greenhouse which is built against a wall.

HHHAHHHHIHHEH]

>
b
3

oe}

v/

A

Fig. 13.1 Fig. 13.2

The greenhouse is a prism of length 5.5 m. The curve AC is an arc of a circle with centre B and radius
2.1 m, as shown in Fig. 13.2. The sector angle ABC is 1.8 radians and ABD is a straight line. The
curved surface of the greenhouse is covered in polythene.

(i) Find the length of the arc AC and hence find the area of polythene required for the curved surface

of the greenhouse. [4]
(ii) Calculate the length BD. [3]
(iii) Calculate the volume of the greenhouse. [5]
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6
Find X, r(r + 2).
r=3

3
Find J(x5 + 10x?) dx.

2

Section A (36 marks)

Find the set of values of x for which x2 — 7x is a decreasing function.

Given that a > 0, state the values of

(i) log,l,
(ii) log, (a%°,

(iii) log,Va.

[2]

[4]

[3]

[1]
[1]
[1]

Figs. 5.1 and 5.2 show the graph of y = sin x for values of x from 0° to 360° and two transformations of this
graph. State the equation of each graph after it has been transformed.

()
y
A
2 / \
1
y =sinx
0 + » X
90 1 270 60
-2
Fig. 5.1
(i)
y
A
2
1 / ———
0 » X
90 18 270 60
-1 —_
y =sinx
-2

© OCR 2012

Fig. 5.2

4752 Jan12

[1]

[2]

PMT



10

11

12

3

Use logarithms to solve the equation 235 x 5* = 987, giving your answer correct to 3 decimal places.  [3]
Given thaty = a + xP, find log,, x in terms of y, a and b. [3]

Show that the equation 4 cos? 6 = 1 + sin 6 can be expressed as

4sin2@+sind—3=0.

Hence solve the equation for 0° <6< 360°. [5]

A geometric progression has a positive common ratio. Its first three terms are 32, b and 12.5.
Find the value of b and find also the sum of the first 15 terms of the progression. [5]
In an arithmetic progression, the second term is 11 and the sum of the first 40 terms is 3030. Find the first
term and the common difference. [5]
Section B (36 marks)
The point A has x-coordinate 5 and lies on the curve y = x2 — 4x + 3.
(i) Sketch the curve. [2]
(if) Use calculus to find the equation of the tangent to the curve at A. [4]
(iii) Show that the equation of the normal to the curve at A is x + 6y = 53. Find also, using an algebraic
method, the x-coordinate of the point at which this normal crosses the curve again. [6]
The equation of a curve isy = 9x? — x*.

(i) Show that the curve meets the x-axis at the origin and at x = 4, stating the value of a. [2]

o dy  dYy
(i) Flnd&andw.

Hence show that the origin is @ minimum point on the curve. Find the x-coordinates of the maximum
points. [6]

(iii) Use calculus to find the area of the region bounded by the curve and the x-axis between x =0 and x = a,
using the value you found for a in part (i). [4]
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A B
6m 6m
C <~ 7m D
5m. . Bm
O
Fig. 13.1 Fig. 13.2

In a concert hall, seats are arranged along arcs of concentric circles, as shown in Fig. 13.1. As shown in
Fig. 13.2, the stage is part of a sector ABO of radius 11 m. Fig. 13.2 also gives the dimensions of the stage.

(i) Show that angle COD = 1.55 radians, correct to 2 decimal places. Hence find the area of the stage. [6]

(if) There are four rows of seats, with their backs along arcs, with centre O, of radii 7.4m, 8.6m, 9.8m and
11m. Each seat takes up 80cm of the arc.

(A) Calculate how many seats can fit in the front row. [4]

(B) Calculate how many more seats can fit in the back row than the front row. [2]
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Section A (36 marks)

dy _ 3
Flnd&wheny—\/i+x. [3]

Find the second and third terms in the sequence given by

:5,
=u,+3.

Uy

un+l
Find also the sum of the first 50 terms of this sequence. [4]

7.3cm

<

6.4cm

Not to scale

D
Fig. 3

In Fig. 3, BCD is a straight line. AC = 9.8cm, BC = 7.3cm and CD = 6.4cm; angle ACD = 53.4°.

(i) Calculate the length AD. [3]
(ii) Calculate the area of triangle ABC. [2]
The point P (6, 3) lies on the curve y = f(x). State the coordinates of the image of P after the transformation
which maps y = f(x) onto

(i) y = 3f(x), [2]

(i) y = f(4x). [2]

A sector of a circle has angle 1.6 radians and area 45cm?. Find the radius and perimeter of the sector.  [5]
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3

Fig. 6 shows the relationship between log,, x and log,, y.

logso y
A
(5, 17)
(1,9)
e
» (0910 X
Fig. 6
Find y in terms of x. [5]
1
The gradient of a curve is given by % = 6x? — 5. Given also that the curve passes through the point (4, 20),
find the equation of the curve. [5]

Solve the equation sin 20 = 0.7 for values of 6 between 0 and 2z, giving your answers in radians correct to
3 significant figures. [5]
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Section B (36 marks)

9  Afarmer digs ditches for flood relief. He experiments with different cross-sections. Assume that the surface
of the ground is horizontal.

(i)

0 02 04 06 08 10 12

0.75

Fig. 9.1

Fig. 9.1 shows the cross-section of one ditch, with measurements in metres. The width of the ditch is
1.2m and Fig. 9.1 shows the depth every 0.2m across the ditch.

Use the trapezium rule with six intervals to estimate the area of cross-section. Hence estimate the
volume of water that can be contained in a 50-metre length of this ditch. [5]

(if) Another ditch is 0.9 m wide, with cross-section as shown in Fig. 9.2,

02 04 06 08 1.0

Fig. 9.2

With x- and y-axes as shown in Fig. 9.2, the curve of the ditch may be modelled closely by
y = 3.8x* — 6.8x3 + 7.7x% — 4.2x.

(A) The actual ditch is 0.6 m deep when x = 0.2. Calculate the difference between the depth given by
the model and the true depth for this value of x. [2]

(B) Find f(3.8x4 — 6.8x3 + 7.7x? — 4.2x) dx. Hence estimate the volume of water that can be contained
in a 50-metre length of this ditch. [5]
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10 (i) Use calculus to find, correct to 1 decimal place, the coordinates of the turning points of the curve
y = x3 — 5x. [You need not determine the nature of the turning points.] [4]

(i) Find the coordinates of the points where the curve y = x3 — 5x meets the axes and sketch the curve. [4]

(iii) Find the equation of the tangent to the curve y = x3 — 5x at the point (1, —4). Show that, where this
tangent meets the curve again, the x-coordinate satisfies the equation

x3—3x+2=0.
Hence find the x-coordinate of the point where this tangent meets the curve again. [6]
11 A geometric progression has first term a and common ratio r. The second term is 6 and the sum to infinity
is 25.

(i) Write down two equations in a and r. Show that one possible value of a is 10 and find the other
possible value of a. Write down the corresponding values of r. [7]

(if) Show that the ratio of the nth terms of the two geometric progressions found in part (i) can be written
as 2"-2:3"-2, [3]

© OCR 2012 4752 Junl2

PMT



OCR¥

RECOGNISING ACHIEVEMENT

Friday 18 January 2013 - Afternoon
AS GCE MATHEMATICS (MEI)
4752/01 Concepts for Advanced Mathematics (C2)

QUESTION PAPER

Candidates answer on the Printed Answer Book.

OCR supplied materials: Duration: 1 hour 30 minutes
e Printed Answer Book 4752/01
e MEI Examination Formulae and Tables (MF2)

Other materials required:
e Scientific or graphical calculator

INSTRUCTIONS TO CANDIDATES
These instructions are the same on the Printed Answer Book and the Question Paper.

*  The Question Paper will be found in the centre of the Printed Answer Book.

e Write your name, centre number and candidate number in the spaces provided on the
Printed Answer Book. Please write clearly and in capital letters.

e Write your answer to each question in the space provided in the Printed Answer
Book. Additional paper may be used if necessary but you must clearly show your
candidate number, centre number and question number(s).

*  Use black ink. HB pencil may be used for graphs and diagrams only.

 Read each question carefully. Make sure you know what you have to do before starting
your answer.

e Answer all the questions.

* Do not write in the bar codes.

*  You are permitted to use a scientific or graphical calculator in this paper.

*  Final answers should be given to a degree of accuracy appropriate to the context.

INFORMATION FOR CANDIDATES
This information is the same on the Printed Answer Book and the Question Paper.

e The number of marks is given in brackets [ ] at the end of each question or part question
on the Question Paper.

*  You are advised that an answer may receive no marks unless you show sufficient detail
of the working to indicate that a correct method is being used.

*  The total number of marks for this paper is 72.

e The Printed Answer Book consists of 12 pages. The Question Paper consists of 8 pages.
Any blank pages are indicated.

INSTRUCTION TO EXAMS OFFICER/INVIGILATOR

» Do not send this Question Paper for marking; it should be retained in the centre or
recycled. Please contact OCR Copyright should you wish to re-use this document.

This paper has been pre modified for carrier language

© OCR 2013 [K/102/2648] OCR is an exempt Charity
DC (NF/CGW) 63713/3 Turn over

PMT



3

2

Section A (36 marks)
Fnuifsox%dx. 3]

For each of the following sequences, state with a reason whether it is convergent, periodic or neither. Each
sequence continues in the pattern established by the given terms.

. 3 3 3

M3 5 5 g - 1]
@) 3, 7, 11, 15, ... 1]
@i) 3, 5, -3, =5, 3, 5, =3, =5, .. [1]

(i) The point P (4, —2) lies on the curve y = f(x). Find the coordinates of the image of P when the curve is

transformed to y = f(5x). [2]
(ii) Describe fully a single transformation which maps the curve y = sinx®° onto the curve
y = sin(x — 90)°. [2]
A
4.2cm

Not to scale

Fig. 4
Fig. 4 shows sector OAB with sector angle 1.2 radians and arc length 4.2 cm. It also shows chord AB.
(i) Find the radius of this sector. 2]
(i) Calculate the perpendicular distance of the chord AB from O. [2]
A and B are points on the curve y = 44x. Point A has coordinates (9, 12) and point B has x-coordinate 9.5.
Find the gradient of the chord AB.

The gradient of AB is an approximation to the gradient of the curve at A. State the x-coordinate of a point C
on the curve such that the gradient of AC is a closer approximation. 13]

© OCR 2013 4752/01 Jan13

PMT



PMT

6 Differentiate 2x°+ 9x*— 24x. Hence find the set of values of x for which the function
f(x) = 2x” + 9x — 24x is increasing. [4]

7  Fig. 7 shows a sketch of a village green ABC which is bounded by three straight roads. AB = 92m,
BC=75mand AC = 105m.

C
75m 105 m
B 92m A
Fig. 7
Calculate the area of the village green. [5]
8 (i) Sketch the graph of y = 3. [2]
(i) Solve the equation 3™~ = 500000. 3]
9 (i) Show that the equation f;?;;g = 1 may be rewritten as sin® = 1 — sin”6. [2]
(ii) Hence solve the equation 2)22 =1 for 0° < 6 < 360°. 3]
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Section B (36 marks)

10 Fig. 10 shows a sketch of the curve y = x> — 4x+ 3. The point A on the curve has x-coordinate 4. At
point B the curve crosses the x-axis.

»
>

Fig. 10
(i) Use calculus to find the equation of the normal to the curve at A and show that this normal intersects
the x-axis at C (16, 0). [6]
(ii) Find the area of the region ABC bounded by the curve, the normal at A and the x-axis. [5]

11 (i) An arithmetic progression has first term 4 and common difference D. The sum of its first two terms is
25 and the sum of its first four terms is 250.

(4) Find the values of 4 and D. [4]

(B) Find the sum of the 21st to 50th terms inclusive of this sequence. [3]

(i) A geometric progression has first term @ and common ratio 7, with » #%1. The sum of its first two
terms is 25 and the sum of its first four terms is 250.
=1
0 = 10 and hence or
2
otherwise find algebraically the possible values of 7 and the corresponding values of a. [5]

Use the formula for the sum of a geometric progression to show that
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12 The table shows population data for a country.
Year 1969 1979 1989 1999 2009
Population in 58.81 80.35 10527 | 13479 | 169.71
millions (p)

The data may be represented by an exponential model of growth. Using ¢ as the number of years after 1960,
a suitable model is p = a x 10",

(i) Derive an equation for log,, p in terms of @, k and . 2]
(ii) Complete the table and draw the graph of log,, p against ¢, drawing a line of best fit by eye. [3]
(iii) Use your line of best fit to express log,, p in terms of 7 and hence find p in terms of . (4]
(iv) According to the model, what was the population in 19607 1]
(v) According to the model, when will the population reach 200 million? [3]
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Section A (36 marks)
L dy
1 Find & when
(i y=2x"7, 2]
(i) y=x. 3]

2 The nth term of a sequence, u, , is given by

u =12-3n.

(i) Write down the values of u,, u, and u,. State what type of sequence this is. [2]

30
(i) Find > u . [3]

n=1

d
3  The gradient of a curve is given by ay = 1—§+ 2. The curve passes through the point (3, 6). Find the
equation of the curve. X [5]
o . . .3

4 (i) Starting with an equilateral triangle, prove that cos 30° = 5 2]
(ii) Solve the equation 2sin6® = —1 for 0 < 6 < 27, giving your answers in terms of 7. [3]
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Fig. 5
Fig. 5 shows the graph of y = 27.

(i) On the copy of Fig. 5, draw by eye a tangent to the curve at the point where x = 2. Hence find an
estimate of the gradient of y = 2* when x = 2. 13]

(ii) Calculate the y-values on the curve when x = 1.8 and x = 2.2. Hence calculate another approximation
to the gradient of y = 2% when x = 2. [2]
6  Sis the sum to infinity of a geometric progression with first term a and common ratio 7.

(i) Another geometric progression has first term 2a and common ratio . Express the sum to infinity of
this progression in terms of S. 1]

(ii) A third geometric progression has first term ¢ and common ratio . Express, in its simplest form, the
sum to infinity of this progression in terms of S and r. 2]
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7  Fig. 7 shows a curve and the coordinates of some points on it.

31 (4.5, 4.6)

Fig. 7

Use the trapezium rule with 6 strips to estimate the area of the region bounded by the curve and the positive
x- and y-axes. [4]

8  Fig. 8 shows the graph of y = g(x).

Fig. 8
Draw the graph of

D y=g(2x), 2]
(i) y=3g(). 2]
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Section B (36 marks)

9  Fig. 9 shows a sketch of the curve y = x° — 3x% — 22x + 24 and the line y = 6x + 24.

Y

A

(=4, 0)

y=x—3x*— 22x + 24

Fig. 9

(i) Differentiate y = x” — 3x* — 22x + 24 and hence find the x-coordinates of the turning points of the
curve. Give your answers to 2 decimal places. (4]

(i) You are given that the line and the curve intersect when x = 0 and when x = —4. Find algebraically
the x-coordinate of the other point of intersection. 3]

(iii) Use calculus to find the area of the region bounded by the curve and the line y = 6x+ 24 for
—4 < x < 0, shown shaded on Fig. 9. (4]
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10 Fig. 10.1 shows Jean’s back garden. This is a quadrilateral ABCD with dimensions as shown.

D

[

Not to scale

C
7.5m
80°
A 12.8m B
Fig. 10.1
(i) (4) Calculate AC and angle ACB. Hence calculate AD. [6]
(B) Calculate the area of the garden. 13]

(ii) The shape of the fence panels used in the garden is shown in Fig. 10.2. EH is the arc of a sector of a
circle with centre at the midpoint, M, of side FG, and sector angle 1.1 radians, as shown. FG = 1.8 m.

\\\ '," Not to scale
\\CD',I
[ ] N [
F M G
) 1.8m -
Fig. 10.2
Calculate the area of one of these fence panels. [5]
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11  Ahot drink when first made has a temperature which is 65°C higher than room temperature. The temperature
difference, d °C, between the drink and its surroundings decreases by 1.7% each minute.

(i) Show that 3 minutes after the drink is made, d = 61.7 to 3 significant figures. 2]

(ii) Write down an expression for the value of d at time » minutes after the drink is made, where » is an
integer. 1]

(iii) Show that when d < 3, n must satisfy the inequality

log,,3 — log,,65
log,,0.983

Hence find the least integer value of n for which d < 3. [4]
(iv) The temperature difference at any time ¢ minutes after the drink is made can also be expressed as

d = 65 x 107, for some constant k. Use the value of d for 1 minute after the drink is made to calculate
the value of k&. Hence find the temperature difference 25.3 minutes after the drink is made. [4]

© OCR 2013 4752/01 Jun13



8

THERE ARE NO QUESTIONS PRINTED ON THIS PAGE.

OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a
department of the University of Cambridge.

© OCR 2013 4752/01 Jun13

PMT



	c2pp_june12
	MEI_C2
	MEI_C2
	jan05a.pdf
	june05.pdf
	jan06.pdf
	june06.pdf
	jan07a.pdf
	june07.pdf
	jan08.pdf
	june08a.pdf
	jan09a.pdf
	june09.pdf
	jan10a.pdf
	2011_Jan_c2.pdf
	4752_Jan11.pdf


	2012_Jan_c2

	c2_june_2012

	C2_Paper_Jan13


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice




