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Section A (36 marks)

1 Find J(x— %) dx. [31

2 A sequence begins
1 353135 313

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
Q}10, 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. [3]
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12 (ii)
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4752 (C2) Concepts for Advanced Mathematics

1 vox® +3x" +coe. 3 1 for each term 3
2 (i) | 5 with valid method 1 eg sequence has period of 4 nos.
(i) | 165 www 2 Ml for 13x (1+3+5+3)+1+3+50r
for14x(1+3+5+3)—-3 3
3 rt angled triangle with V2 on one side | 1 or M1 for cos® =1 — sin” 6 used
and 3 on hyp
Pythag. used to obtain remaining side | 1 Al for cos 6 _NT
=7 N
2 i 3
tan 0 = ﬂ:i 0.e. 1 Al for tan 0 = siné :Q o0.e.
adj 71 cosd /7
4 radius = 6.5 [cm] 3 MI1 for % x * x 0.4 [= 8.45] o.e.
3
and M1 for 7 :% o.e. [=42.25]
5 (i) | sketch of correct shape with 2 1 if Q and one other are correct
P (-0.5,2) Q(0,4) and R (2,2)
(ii) | sketch of correct shape with 2 1 if Q and one other are correct
P (=1,0.5) Q(0,1) and R (4,0.5) 4
6 (i) | 205 3 M1 for AP identified with d =4 and
M1 for 5 + 50 d used
e 5
@ | 25 o.e. 2 M1 for r=% 0.e.
3 5
7 @ | sinA sin79 MI
= $.0.1.
5.6 8.4 Al
[A =]40.87 to 41
(i) | [BC?=]5.6+7.8°—2 % 5.6 x 7.8 x Z’[ll
cos (“180-79”) Al 5
=108.8 to 108.9
[BC =]10.4(...)
8 V= 32 M1 | condone if unsimplified
%: when x = 16 Al
y=24whenx=16 Bl
y — their 24 = their % (x — 16) MI d
y—24=%(x—16)o.e. Al dependent on ay used for m 5
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9 @) y Gl for curve of correct shape in both
quadrants
DG1 | must go through (0, 1) shown
1
X
. log10 _
(i) [2x+1= 0.6 M1 | or Ml for 2x + 1 =log;10
log 3 A2 | Al for other versions of 0.547...or 0.548
[x=1]0.55
10 |G [3x—6x—9 Ml
use of their y’ = 0 Ml
x=-1 Al
x=3 Al
valid method for determining nature M1
of turning point
max at x =— 1 and min at x =3 Al c.a.0.
(i) | x(x*—3x-9) M1
3+4/45 - 9
or (x—35)"=9+—
) (x=3) y M1
0, iiﬁ 0.€. Al
2 2
(iii) | sketch of cubic with two turning Gl
points correct way up
x-intercepts — negative, 0, positive DGl
shown
11 | (i) | 47.625 [m?]to 3 sf or more, with 4 1.5
correct method shown M3 fOI'? X (23 +2+ 2[27 +33+4+
48+52+52+4.4))
(i) | 43.05 2 M1 for
1.5 x (2.3+2.743.3+4+4.8+5.2+4.4+2)
(iii) | —0.013xY4 + 0.16x°/3 —0.082x7/2 + M2 | M1 for three terms correct
24xo0.e.
their integral evaluated at x =12 (and | M1 | dep on integration attempted
0) only
47.6 to 47.7 Al
(iv) | 5.30.. found 1
compared with 5.2 s.0.1. D1
12 | (i) |logP=loga+bt www 1
comparison with y = mx + ¢ s.0.1. 1 must be with correct equation
intercept = logip @ 1 dependent on correct equation
(i) | [2.12, 2.21],2.32,2.44,2.57, 2.69 1
plots ft 1
ruled line of best fit 1 Between (10, 2.08) and (10, 2.12)
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) 10,0100 < m<0.0125 B2 | M1 for2 =S
Xx —step

a=10° orloga=c BI 1.96 < ¢ <2.02

P=10°%10™or 10™"¢ Bl f.t. theirmand a 4
(iv) | use of t =105 B1

1.0 — 2.0 billion approx Bl

unreliable since extrapolation o.e. El 3




Reports on the Units taken in January 2010
4752 Concepts for Advanced Mathematics (C2)

General Comments

The paper was generally well received, with very few poor scripts. However, there were also
fewer outstanding scripts than usual for a January series. Some high-scoring candidates lost
marks through careless errors. A significant minority of candidates wasted time by using graph
paper for an accurate plot when asked for a sketch. There were some very good scores in the
second half of section A; many candidates scored full marks on questions 6, 7, 8 and 9.

Comments on Individual Questions
Section A

1 Many candidates lost marks on this question. Some candidates lost an easy mark by

omitting “+ ¢”. Weaker candidates failed to deal with —- correctly: sign errors were quite
X

, 6 . . .
common, but some candidates gave the answer as —, in spite of obtaining the other
X

term correctly.

2 This question defeated many candidates. Those candidates who did obtain the correct
answer often presented no reasoning, in spite of a clear instruction to do so. A good
number of candidates thought the period of the sequence was 5 or 10. Many candidates
blindly applied the formula for arithmetic or geometric progressions in part (ii), or wrote
13.75 x 12 (which fortuitously gives the correct answer). Fully correct solutions were in
the minority.

3 This question was generally well done. Some candidates obtained V11 or 5 for the third
side of the triangle, or went straight for their calculators and presented all the numbers
from their display, which didn’t score.

4 This question was done very well indeed. Only a few candidates used r6 or r6? fewer still
failed to manipulate the correct formula to obtain the correct answer. Even the majority of
those who converted to degrees earned full marks by using their calculators effectively. A
very small minority thought the angle was 0.41T radians.

5 There were many excellent responses to this question. In part (i) some candidates
sketched 2f(x) or f(’2x). The usual errors in part (ii) were to sketch 4f(x) or f(4x). Many
candidates unnecessarily presented accurate plots on graph paper.

6 Part (i) was accessible to most. Nearly all candidates obtained the correct answer, with a
small minority making arithmetical slips. Some weak candidates gave the answer as
51 + 4, or used the formula for the sum of the first 51 terms. A surprising number
substituted n = 55 in otherwise correct working.
There were many excellent answers to part (ii). A few lost the accuracy mark by
presenting the answer 8.3 or 8.33. Some weak candidates used r = 2.5, and did not
score.
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Most scored very well on this question. Some lost the accuracy mark in part (i) through
premature rounding or truncating the final answer. A few used sin @ =% and did not

score. The majority of candidates scored full marks in part (ii), even when they used
convoluted methods to get there. Some weaker candidates tried to use the Sine Rule, or
used sinB instead of cos@ in the Cosine Rule formula. Others failed to cope with the
double negative.

The majority of candidates scored very well indeed on this question. Only a few
candidates differentiated x%, and a few slipped up by giving %as 122 . Most found

y = 24 correctly and obtained the following method mark. Some candidates used the
gradient of the normal at this stage, thus losing the last two marks. A few candidates

took m to be 3x 7.

Part (i) was very well done. Some candidates failed to score because they only
sketched the curve in one quadrant, and a few lost a mark by failing to identify the
y- intercept. In part (ii) most scored full marks. A few lost the final mark by presenting

the answer to 3 s.f. x =1 (5 +1)and x =1-=—1 were occasionally seen.

Section B

10

11

(i)

(i)

(iii)

(i)

(i)

(iii)

(iv)

log3 2 log3

This was done very well indeed, with many candidates scoring full marks. A few
candidates failed to justify their identification of the nature of the turning points,
or used the second derivative and reached the wrong conclusion.

This was not done well. Some candidates went straight to the quadratic formula
and consequently missed the value x = 0 and did not earn any marks. Most
simply earned the first mark because they only presented decimal expansions of
the two irrational roots instead of giving them in surd form.

Most candidates were able to score both marks, even if they had not been
entirely successful in parts (i) and (ii).

The majority of candidates scored full marks here. Most went straight to the
composite form of the Trapezium Rule. A few candidates made arithmetic slips,
thus losing the accuracy mark, and a small number lost all the marks by omitting
the outside brackets or by substituting h = 12. A few candidates wasted time by
calculating the area of each individual trapezium before summing.

Many candidates simply used the lower x value throughout, thus failing to
score.

This was generally well done. A common slip was integrating 2.4 to obtain 24x,
and many candidates lost the final accuracy mark through poor calculator work.
Some lost the last two marks because incorrect limits were used.

A number of candidates simply made a general comment here, which didn’t
score. Others substituted in their integrated function. Those who did obtain the
correct value of 5.3... did not always appreciate the need to compare this with
5.2.
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(i)

(i)

(iii)

(iv)

Far too many candidates lost marks on this standard piece of bookwork, either
through failing to produce a correct formula, or through presenting the correct

formula after wrong working. Many candidates left log,, 10 unsimplified, which
was penalised.

The overwhelming maijority of candidates scored full marks on this section.
However, 2.36 was sometimes seen instead of 2.44, and lines were not always
ruled, which cost a mark.

The expected approach of loga = intercept and b = gradient generally yielded
the first three marks, although some failed to obtain a gradient within the
required range. A few candidates were not sure whether “a” was c or 10°. Only

the best candidates then went on to present the equation in the required form.

t = 105 was often used appropriately, but t = 95, 2050, 105 and 110 were also
seen. A good number lost an easy mark by presenting an ambiguous answer —
it needed to be clear that the candidate was talking about thousands of millions
of people, not thousands of people, to score. The final mark was rarely
awarded. Many commented on natural disasters rather than commenting
directly or indirectly on the problems associated with extrapolation well beyond
the range of available data.
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