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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
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(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
mn 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).
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y =1(x)
2
» X
-4 ) 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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(i)
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80 cm

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]

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
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\ /&//
\ -
\ -
\ -
\ _-
1.6m _-728m
\ -
\ _-
\ ~
\ -
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.]

4752 Jan09 Turn over



6
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, , y 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 i y=f(x-2)

(i) y = 3f(x)
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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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4752 Mark Scheme January 2009

4752 (C2) Concepts for Advanced Mathematics

Section A
1 |4x 1
1 1
—12x 2 b M1 for other kx 2
te 1 4
2 95.25, 95.3 or 95 4 M3
Vax5%(4.3+0+2[4.9+4.6+3.9+2.3+1.2])
M2 with 1 error, M1 with 2 errors.
Or M3 for 6 correct trapezia. 4
3 1.45 o.e. 2 Ml for 1 +5+7+1+7o0e 2
105 and 165 3 B1 for one of these or M1 for 2x =210
or 330 3

5} (1) graph along y =2 with V at 2 M1 for correct V, or for f(x+2)
(3,2) (4,1) & (5,2)

(i1) graph along y = 6 with V at 2 B1 for (2,k) with all other elements

(1,6) (2,3) & (3,6) correct 4
6 |(1)54.5 2 B1 ford=2.5

(i1) Correct use of sum of AP Ml or M2 for correct formula for S;o with

formula with n =50, 20, 19 or 21 their d

with their d and a = 7 eg Sso= M1 if one slip

3412.5, S0 =615

Their Sso — Syp dep on use of ap M1

formula

2797.5 c.a.o. Al 5
7 8x —x7 o.c. 2 B1 each term

. dy

their —~=0 Ml |soi. 5

correct step DM1 | s.o.1.

x ="' c.a.0. Al
8 | ()48 1

geometric, or GP 1

(i1) mention of || < 1 condition o.e. | 1 192

S =128 p  (MbforyTTy 5
9 ()1 1

(ii) (A) 3.5 log,x 2 M1 for correct use of 1% or 3" law

(ii) (B) — logax 1 4
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Section B
10 | i 7—2x M1
x =2, gradient=3 Al differentiation must be used
x=2,y=4 B1
y — their 4 = their grad (x — 2) M1 | or use of y = their mx + ¢ and subst
(2, their 4), dependent on diffn
subst y = 0 in their linear eqn M1 | seen
completion to x = 2 (ans given) Al 6
ii f(1) = 0 or factorising to 1 or using quadratic formula
(x—1)(6—x)or(x—1)(x—6) correctly to obtain x = 1
6 www 1 2
iii 7, 1, M1 | for two terms correct; ignore +c
Ex —gx —6x
value at 2 — value at 1 M1 | ft attempt at integration only
2% or2.16 to 2.17 Al
1 4 ..
5 X 3 x4 — their integral M1
0.50.e. Al 5
11 |i(A) | 150 (cm)or 1.5 m 2 M1 for 2.5 x 60 or 2.5 % 0.6 or for
1.5 with no units 2
i(B) | ¥4 x 60% x 2.5 or 4500 M1 | or equivalents in m*
Y5 x 140° x 2.5 or 24 500 MI
subtraction of these DMI1
20 000 (cm?) isw Al |or2m’ 4
1i(A) | attempt at use of cosine rule M1 | condone 1 error in substitution
2 2 2
cos EFP — 3.5+2.8°-1.6 e vl
2x2.8%x3.5
26.5 t0 26.65 or 27 Al 3
1i(B) | 2.8 sin (their EFP) o.e. Ml
1.2to 1.3 [m] Al 2
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12 i log a + log (b") www B1 | condone omission of base
clear use of log (b") = ¢ log b dep B1 | throughout question 2
i (2.398),2.477,2.556 ,2.643,2.724 | Tl
points plotted correctly f.t. P1 | On correct square
ruled line of best fit f.t. 1 3
i | loga=2.31t02.33 M1 | ft their intercept
a=204to0 214 Al
log b = 0.08 approx M1 | ft their gradient
b=1.195t0 1.215 Al 4
iv | eg £210 million dep 1 their £a million 1
Y log1000 — their intercept 3-2.32 | M1
their gradient 0.08
—815to 8.85 Al | or B2 from trials 2




Report on the Units taken in January 2009
4752 Concepts for Advanced Mathematics (C2)

General Comments

The paper was generally well received, with very few low-scoring scripts. Some high-scoring
candidates lost marks by failing to show enough working when producing a given answer. There
were some very good scores in section A; nevertheless, section B was generally better received,
with a significant minority of candidates scoring full marks.

Comments on Individual Questions
Section A

1) Most candidates scored well on this question. Some strong candidates lost an easy
mark by omitting “+c”. Weak candidates failed to simplify 2, or were unable to deal

with % A small number of candidates differentiated instead of integrating.

2) This question was generally well done, although some candidates wasted time by
calculating the areas of individual trapezia and then summing the areas, instead of
using the composite rule. Candidates who omitted the first pair of brackets did not
score at all.

3) This question was generally well done. Only a few candidates failed to sum the
terms, even fewer made arithmetical slips. Some candidates attempted to use
formulae for the sums of arithmetic or geometric series.

4) This question was not done well. An initial step for most was “sinx = - 0.25”, which
resulted in no marks. Often the better candidates failed to obtain a complete solution.
15° was often presented as part of the final answer.

5) There were many excellent responses to this question. In part (i) some candidates
translated 2 units to the left; a few translated 2 up or 2 down. The usual error in part
(i) was to misplace (2, 3), but a small number of candidates stretched by a factor of
5 or misplaced the horizontal line.

6) Part (i) was accessible to most. Nearly all candidates obtained the correct answer,
with a small minority making arithmetical slips.
There were some excellent answers to part (ii) However, many candidates didn’t take
the hint from part (i) and calculated S5, — S,1. Some missed the point and calculated
S50 — Uy OF even usg— Uz¢. Those who did use part (i) often evaluated S,9 instead of

S30.

7) The differentiation was often well done, but only the best candidates dealt
successfully with8x — . = 0. Some candidates differentiated to obtain 8x — 1 or
even 8x — x.

8) Part (i) was very well done. “Geometric” was the required answer, “oscillating” was

condoned; nothing else scored. In part (ii) very few candidates realised the need to
quote the condition for convergence. Those that did often didn’t relate it to the
question. Many obtained the correct answer for the sum. A common error was to

calculate § = % A few candidates substituted r = 2 or -2 in the correct formula.
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9) Part (i) was very well done. In part (ii) most scored M1 for a correct use of one of the
log laws, but a surprisingly high number obtained the answer 3 logx in various

different ways. Part (i) was well done; log1 — logx and logx™" did not score.

Section B

10) (i)  This was done very well indeed, with many candidates scoring full marks. Some
candidates set % =0and used “m = 3.5”, and some found 3 correctly, and then

went on to use “m = % (or - ¥3)". A few candidates tried to work back from the
intercept without finding y = 4. This was rarely, if ever, successful.

(i)  This was done well. Many showed f(1) = 0, and then went on to use the Factor
Theorem successfully to show that x = 6 is the other root. Many factorised
successfully. The usual errors were (x- 1)(x — 7) and (x — 1)(x + 6).

(iii) Most candidates scored well on the integration, although dealing with the double
negative defeated many. Surprisingly few calculated the area of the correct
triangle, and those who attempted a solution by integration were rarely successful.
A common error was to take the height of the triangle as 2 units.

11) (i) Part A was done well, with only a handful of candidates clearly having no idea
what to do. Some wasted time by converting to degrees; of these some then lost
accuracy through premature rounding. There were many fully correct answers to
part B, but a sizeable minority of candidates calculated 2x80%x2.5 - 2x602x2.5,
and some candidates stopped at 2x1402x2.5.

(i)  This was done extremely well, with an overwhelming maijority scoring full marks.
Some candidates calculated the wrong angle, and a few rounded off before finding
the angle, thus losing the accuracy mark.

(i)  This was generally well done, but many candidates presented convoluted
solutions, penalising themselves by wasting time that could have been devoted
elsewhere.

12) (i)  This was usually well done. Occasionally tiogab or loga x logb were seen.

(i)  Three decimal places were required — and usually presented — in the table. Some
candidates lost a mark through one or more incorrect plots and a few candidates
lost the third mark by failing to use a ruler, but generally speaking this was
answered very well.

(i) Many candidates used the long winded method of solving two equations from their
table or their graph simultaneously. More often than not they lost accuracy marks
in the process. The expected approach of loga = intercept and logb = gradient
generally yielded full marks, although some candidates were not able to produce a
gradient within the expected range. Occasionally “loga = gradient and logb =
intercept” was seen; rather less common was “t = gradient”.

(iv) Many candidates thought they had to start again here, instead of using the value
obtained for a, and often lost the mark as a result. Many candidates omitted
“million”, and thus didn’t score.
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(v) A variety of approaches were seen. Many candidates were successful. In some
cases obviously wrong answers (e.g. negative or ridiculously large numbers) were

presented, but it did not usually seem to occur to the candidate that anything was
amiss.
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