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Introduction

Topical Questions Tracker: An Efficient Study Tool

A Topical Questions Tracker is a powerful tool, integrated as an appendix to Yearly Past Papers,
enhancing the functionality of utilising Past Papers. This tool allows you to locate specific questions
by topic, providing a much more efficient way to study for exams.

How the Topical Questions Tracker Works

The Topical Questions Tracker is organized according to the latest syllabus of the subject. Each topic
includes a comprehensive list of all relevant questions from the yearly past papers. For each question,
the tracker provides:

e The paper’s code

e The question number

e The sub-question number (if applicable)

e The page number where the question is located, which is hyperlinked for easy navigation

By clicking on the linked page number, you can jump directly to the corresponding page in the
document, making it quick and simple to find the exact question you're looking for.

Advantages of Topical Questions Trackers Over Traditional Past Papers

While traditional Topical Past Papers classify entire questions under a single topic, many questions
contain sub-questions that may cover different topics. This can make it difficult to find specific practice
material for a particular area of study.

The Topical Questions Tracker overcomes this limitation by categorizing each sub-question individ-
ually. This precise classification ensures that each part of the question is assigned to the appropriate
topic, providing a more targeted and effective revision tool.

Efficient Navigation Tips

While the Topical Questions Tracker allows you to jump directly to specific questions by clicking on
the linked page numbers, navigating back to the previous page to find the next question can be time-
consuming and somewhat frustrating. To streamline this process, you can utilize the ‘Previous View’
and ‘Next View’ commands in Adobe Reader.

To access these commands, navigate to the menu and select View » Go to » Previous View or Next
View. Alternatively, you can use the shortcut keys for quicker navigation:

e Previous View: ALT -+ Left Arrow

e Next View: ALT + Right Arrow

These commands enable you to seamlessly move back and forth between the last two pages visited,
enhancing your study efficiency by minimizing unnecessary navigation steps.
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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax® + bx + ¢ =0,

_ -b+b* -4ac

2a

X

Binomial Theorem

n n

@+by=a+ |l o+ S| 2 0+ T

where 7 is a positive integer and

n\ n!
rl (n—r)lr!

2. TRIGONOMETRY

Identities
sin2 4+ cos?2A=1
sec2A4=1+tan? 4
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind sinB sinC

a’=b%*+ c*—2bc cos A

1,
A—2bcsmA

© UCLES 2018 0606/22/F/M/18
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Using set notation, write down the set represented by the shaded region.

€=1{1,2,3,4,5,6,7,8,9,10}
A = { x: x is a prime number }
B = { x: x is an even number}
{1,2,3,4,8}

(b)

C

(i) Complete the Venn diagram to show the elements of each set.

€

(ii) Write down the value of n((4UBUC)").

© UCLES 2018 0606/22/F/M/18
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2 Determine the set of values of k for which the equation (3 — 2k)x*+ (2k—3)x+1 =0 has no real
roots. [5]

3 A group of five people consists of two women, Alice and Betty, and three men, Carl, David and Ed.

(i) Three of these five people are chosen at random to be a chairperson, a treasurer and a secretary.
Find the number of ways in which this can be done if the chairperson and treasurer are both men.

[2]

These five people sit in a row of five chairs. Find the number of different possible seating arrangements
if

(ii) David must sit in the middle, [1]

(iii) Alice and Carl must sit together. [2]

© UCLES 2018 0606/22/F/M/18



4 (a) (i) State the amplitude of 15sin2x — 5. [1]

(ii) State the period of 15sin2x — 5. [1]

(b)

0 —45

—_— O] — ——

—1?80 —1?35 _

............................................. frr
|
|
............................................. T ESRR R R iy
|
|
............................................. Jrormee e _3_
|
|
............................................. b 4 4
|
|
|

The diagram shows the graph of y =|f(x)| for —180° < x° < 180°, where f(x) is a trigonometric

function.
(i) Write down two possible expressions for the trigonometric function f(x). [2]
(i) State the number of solutions of the equation |f(x)|=1 for —180° < x°< 180°. [1]

© UCLES 2018 0606/22/F/M/18 [Turn over
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Ariver is 104 metres wide and the current flows at 0.5ms™! parallel to its banks. A woman can swim at
1.6ms™! in still water. She swims from point 4 and aims for point B which is directly opposite, but she
is carried downstream to point C. Calculate the time it takes the woman to swim across the river and the
distance downstream, BC, that she travels. [4]

6 (i) Differentiate 1 + tan

g] with respect to x. [2]

. 2| X
(ii) Hence find fsec [3]dx. [2]

© UCLES 2018 0606/22/F/M/18
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A D
B
C
The diagram shows a circle with centre O and radius 8cm. The points 4, B, C and D lie on the
circumference of the circle. Angle AOB = 6 radians and angle COD = 1.4 radians. The area of sector
AOB is 20 cm?.
(i) Find angle 6. [2]
(ii) Find the length of the arc 45. [2]
(iii) Find the area of the shaded segment. [3]

© UCLES 2018 0606/22/F/M/18 [Turn over



8 (a) Solve the following equations.

(i) S5 =14

@) lgy—7)+I1gy=21g3

log,p —log,q

(b) Write —(10g2 7 (log 2)

© UCLES 2018 0606/22/F/M/18

as a single logarithm to base 2.

[4]

[2]



9
9  Solutions to this question by accurate drawing will not be accepted.
P is the point (8, 2) and Q is the point (11, 6).

(i) Find the equation of the line L which passes through P and is perpendicular to the line PQ. [3]

The point R lies on L such that the area of triangle POR is 12.5 units’.

(ii) Showing all your working, find the coordinates of each of the two possible positions of point R.

[6]

© UCLES 2018 0606/22/F/M/18 [Turn over



10

10 (a) The function f is defined by f(x) = V1 +x*, for all real values of x. The graph of y = f(x) is
given below.

YA
V =V1+x?
1
>
0 X
(i) Explain, with reference to the graph, why f does not have an inverse. [1]
(ii) Find f*(x). [2]

(b) The function g is defined, forx > k£, by g(x)=V1+ x* and g has an inverse.

(i) Write down a possible value for k. [1]

(i) Find g~ '(x). [2]

© UCLES 2018 0606/22/F/M/18



11

(¢) The function h is defined, for all real values of x, by h(x) = 4e* + 2. Sketch the graph of y = h(x).
Hence, on the same axes, sketch the graph of y =h!(x). Give the coordinates of any points where
your graphs meet the coordinate axes. [4]

YA

=V

© UCLES 2018 0606/22/F/M/18 [Turn over



11 (a) (i) Show that

(i) Hence solve B

© UCLES 2018

12

1 —sinA4)(1 +sin4
(1 —sin4)(1 +sin )zcotA.

sinA4 cos A4

1 —si 1 +si
(1 —sin3x)(1 +sin3x) | for 0°<x < 180°.

sin3xcos 3x 2

0606/22/F/M/18
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(b) Solve 10tan2y —secy—1=0 for 0<y<2r radians. [5]

© UCLES 2018 0606/22/F/M/18 [Turn over
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4 m° and S = 4’

12 The volume, V, and surface area, S, of a sphere of radius r are given by V' = 3

respectively.

The volume of a sphere increases at a rate of 200 cm? per second. At the instant when the radius of the
sphere is 10 cm, find

(i) the rate of increase of the radius of the sphere, [4]

(ii) the rate of increase of the surface area of the sphere. [3]

© UCLES 2018 0606/22/F/M/18
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0606/22 Cambridge IGCSE — Mark Scheme March 2018
PUBLISHED

Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

o the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.

© UCLES 2018 Page 2 of 9
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

© UCLES 2018 Page 3 of 9
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PUBLISHED
Question Answer Marks Partial Marks
1(a) (PUQ)NR oe Bl
1(b)(1) t B3
B3,2,1,0:

key statements:

2 correctly placed

3, 4, 8 correctly placed
1,5,7,6, 10 correctly placed
9 correctly placed

(b)) |1 B1 | FT their (b)(i); do not allow (1) or {1} etc.
2 (2k —3)° —4(3-2k)(1) M1
4k> — 4k -3 Al
(2k-3)(2k+1) M1
critical values are —0.5 and 1.5 Al
(their(-0.5) < k < theirl .5 A1l | FT their distinct critical values provided both M

marks awarded;
mark final answer;

allow a pair of correctly connected inequalities
e.g. k>-05and k<1.5

3(1) *P,x°P or3x2x3oesoi M1
18 Al | If MO then SC1 for *P,x *P =12 0r3 x2x2=12
3(i1) 24 B1
3(iii) 2 x 4! oe soi M1
48 Al | If M0 then SC1 for an answer following one
omitted or incorrect factor/factorial e.g. 4! = 24 or
“P,=24 or °’P,x4=24 or2! x3!=12or
2! x4=8or (2! x3)x3=36
4(a)(i) 15 B1
4(a)(i1) 180° or &t (radians) B1
4(b)(1) tanx, —tanx B2 | B1 for each
4(b)(ii) 4 B1
© UCLES 2018 Page 4 of 9
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PUBLISHED
Question Answer Marks Partial Marks
5 M1
104 oe ore.g. L+\/1.62 +0.5%
1.6 cos17.354...
65 or 64.9 to 65.1 (seconds) Al
0.5 x their 65 oe M1 104 2
(—j —104° or finds a correct angle
cos17.354...

using trigonometry and then uses trigonometry
again to find BC e.g. 104 x tan 17.354...

32.5 or 32.49 to 32.6(metres) Al
RGOS h
—| tan| = | |=ksec”| =
dx 3 3
1, (xj Al
—sec”| = | cao
3 3
6(ii B2
@ 3tan(§)+c oe B1 for 3tan(§j+3
or M1 for Jtheird—ydx = tan (ij + a constant
dx 3
76
@ L 82x6=20 or mx8 x=L =20 M1
2 360
Al
[6=] % or 0.625 rads oe
7(i1) 8 x their Ooe M1
5 (cm) cao Al
7(iii) lx 82 x1.4 andlx 8 x sin1 4 soi M2 | M1 for either area seen
2 2
13.3 or 13.26 to 13.27 [cm’] Al
8(a)(i M1
@) 3x+4=ln(ﬂj oe
5
OR 3x+4=In14—-1n5 oe
x=-0.99(012...) isw or exact Al

equivalent

© UCLES 2018 Page 5 of 9
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PUBLISHED
Question Answer Marks Partial Marks
8(a)(ii) lg(2y* —7y) =1g 3’ soi B2 | B1 for each of 2 correct moves
2y* =7y —9=0 and attempt to Mi
solve
y=4.5 oe only Al
8(b) p B2 | B1 for numerator correctly simplified to
log,| — | as final answer www p
log, p—log, g =log, [;)
or change of base log, 2= oe soi
log, r
93 - M1
0 My = 6-2 or better
11-8
-1 M1
= oe
their ¥,

. Al
y—2=—%(x—8) isw or

3 .
y=—2x+c c=81sw

© UCLES 2018 Page 6 of 9
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PUBLISHED
Question Answer Marks Partial Marks
9(ii) PQ* =(11-8)" +(6-2) M1 | or attempts to solve

8 11 X 8

1 3 =[+]12.5 0¢
22 6 —-=x+8 2
4
8 11 8
1 T 04125
22 6 y 2
PO =5 soi Al | or expands correctly

l(8(6)+11(—3x+8j+2x
2 4
-2(1 1)—6x—8(—%x+8] Jz [£]12.5 oe

or %(8(6) +11y+2x

—2(11) - 6x—-8y) =[+]12.5 oe

PR =35 soi Al L 1( 25
or simplifies toE —Tx+50 =[+]12.50¢

or 4x—-3y=51or 3y—4x=-1 oe

Valid method of solution M1
e.g. R(8+4,27F3) orattempts to

solve their y = —%x +8 and

25=(x—8)*+(y—2)° oe or
attempts to solve e.g.
4x—-3y=51 3x+4y=32 oe

4,5)(12,-1) A2 | Al foreachorforx=4,x=12o0ry=5,y=-1

10(a)(1) Valid comment referencing the B1 | or equivalent statement or arrows marked on a
graph diagram; must validly reference the graph in some
e.g. the function f is not one to one, way.

as shown by the fact that the graph
has a turning point

10(a)(ii) 2 M1
1+ (\/ 1+ x? )
74 52 A1l | mark final answer;
must be simplified as far as possible
10(b)(i) Any value greater than or equal to 0 B1
10(b)(ii) Correct method for finding inverse M1
g () = [\2_1 Al | mark final answer

© UCLES 2018 Page 7 of 9
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PUBLISHED
Question Answer Marks Partial Marks
10(c) fully correct pair of graphs B4 | B1 for exponential shape of h; must cross y-axis

B1 for an attempt at the graph of h and (0, 6) soi
B1 for correct reflection of their h in the line y = x
or logarithmic shape of inverse

B1 for an attempt at the graph of h™' and (6, 0) soi

Max 3 marks if not fully correct

11(a)(i) (1—sin A)(1+sin A4) M1
=1-sin’ 4
=cos’ 4
>4 A Al
. cos _ Cf)S (= cot 4)
sinAcosA sinA
11(a)(ii
(@) ! = 1 or better M1
tan3x
Any triple angle correct from M1
63.4(349...) 243.4(349...)
423.4(349...)
21.1(4...) 81.1(4...) 141.1(4..) A2 | Al for 21.1(4...) and 81.1(4...) or for 141.1(4...)
11(b) 10(sec’y — 1) —secy — 1 (= 0) soi M1
(10secy — 11)(secy + 1) oe M1
10 Al
cosy :ﬁ cosy =—1 nfww
m, 0.43[0], 5.85 A2 | Al for any one correct
123i B1
@ d—V =4mr? soi
’
M1
dar = 4 X aw oe attempted
de dV dt
M1
i = S S %200 soi
dt  theird4m(10)
0.159 isw or 0.1591(54...) rot to 4 Al

or more figs

© UCLES 2018 Page 8 of 9
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Question Answer Marks Partial Marks
12(ii) S . B1
— =8nr sol
-
M1
s =87(10) x their0.159
dt
awrt 40 A1l | following correct solution
© UCLES 2018 Page 9 of 9
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax® + bx + ¢ =0,

_ —-b+b* - 4ac

X

2a
Binomial Theorem
n n n
(a+by'=a"+|] a" b+ ) a"?br A+ .+ LlaT
where 7 is a positive integer and | | | = ———
rl (n—r)r!

2. TRIGONOMETRY

Identities
sinfA+cos?A=1
seciA=1+tan* 4
cosec? A=1+cot? 4
Formulae for AABC

a b  c
sind  sinB  sinC

a?=b*+ 2 —2bc cos A

1,
A—zbcsmA

© UCLES 2018 0606/22/M/1/18
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1 (i) Show that coséfcotf+ sinf = cosecd. [3]

(ii) Hence solve cosfcotfd+sinfd =4 for 0° < 0 < 90°. (2]

© UCLES 2018 0606/22/M/J/18 [Turn over



2

4

(a) On the Venn diagram below, shade the region that represents A N B’.

€

[1]

(b) The universal set € and sets P, Q and R are such that

(PUQUR) =@, P'N(ONR) =0,
n(QNR) =8, n(PNR) =8, n(PNO) =10,
n(P) = 21, n(Q) = 15, n(€) = 30.

Complete the Venn diagram to show this information and state the value of n(R).

€

© UCLES 2018 0606/22/M/1/18



5

3 Itisgiventhat x+3 isa factor of the polynomial p(x) = 2x> + ax® — 24x + b. The remainder when
p(x) is divided by x —2 is —I15. Find the remainder when p(x) is divided by x + 1. [6]

© UCLES 2018 0606/22/M/J/18 [Turn over



2 2
4  Find the coordinates of the points where the line 2y —3x = 6 intersects the curve XZ + % =5. [5]

© UCLES 2018 0606/22/M/1/18
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5 (a) Four parts in a play are to be given to four of the girls chosen from the seven girls in a drama class.
Find the number of different ways in which this can be done. [2]

(b) Three singers are chosen at random from a group of 5 Chinese, 4 Indian and 2 British singers. Find
the number of different ways in which this can be done if

(i) no Chinese singer is chosen, [1]
(ii) one singer of each nationality is chosen, [2]
(iii) the three singers chosen are all of the same nationality. [2]

© UCLES 2018 0606/22/M/J/18 [Turn over



D

In the diagram, ABC is an arc of the circle centre O, radius 5 cm, and angle AOC is 1.5 radians. AD and
CE are diameters of the circle and DE is a straight line.

(i) Find the total perimeter of the shaded regions. [3]

(ii) Find the total area of the shaded regions. [3]

© UCLES 2018 0606/22/M/1/18
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7  Vectors i and j are vectors parallel to the x-axis and y-axis respectively.

Giventhat a=2i+3j, b=i—5j and c¢=3i+11j, find

(i) the exact value of |a+c¢|, [2]
(ii) the value of the constant m such that a + mb is parallel to j, [2]
(iii) the value of the constant n such that na —b =c. [2]

© UCLES 2018 0606/22/M/J/18 [Turn over
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8 (a) A=ﬁ _3]andB=[(3) :?].Find(BA)‘l.

(b) The matrix X is such that XC = D, where C = [

(i) State the order of the matrix C.

(ii) Find the matrix X.

© UCLES 2018 0606/22/M/1/
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18

53
10 4

]andD =(—4 5 4).

[4]
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9 (i) Differentiate x*(v'sinx) with respect to x. [4]
4
(i) Hence find f(x + x\/%s; + 8x3 (v sinx))dx. [3]
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10 (a) (i) On the axes below, sketch the graph of y =|(x+3)(x—5)| showing the coordinates of the
points where the curve meets the x-axis. [2]

YA

<Y

(i) Write down a suitable domain for the function f(x) =|(x+3)(x—5)| such that f has an
inverse. [1]

(b) The functions g and h are defined by

gx)=3x—1 forx > 1,

h(x)Z% forx #0.
(i) Find hg(x). [1]
(i) Find (hg)'(x). [2]
(c¢) Given that p(a) = b and that the function p has an inverse, write down p~!(b). [1]

© UCLES 2018 0606/22/M/1/18
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11 (a) Find f Y2 —Td. 2]
(b) (i) Find fsin 4xdx. 2]
(ii) Hence evaluate J‘f sin4xdx. [2]

8

g
I
98]
—
(V)]
[

(¢) Show that flnge
0

© UCLES 2018 0606/22/M/J/18 [Turn over
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12 In this question all lengths are in centimetres.

The volume of a cone of height /# and base radius r is given by V = l7tr2h.

3
It is known that sin% = @, cos% = @, tan% =2-+3.

=
= 7

i T
A water cup is in the shape of a cone with its axis vertical. The diagrams show the cup and its

cross-section. The vertical angle of the cone is % radians. The depth of water in the cup is 4. The
surface of the water is a circle of radius 7.

(i) Find an expression for 7 in terms of 4 and show that the volume of water in the cup is given by

_ 3
y_ 431\/§)h | "

© UCLES 2018 0606/22/M/1/18
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(i) Water is poured into the cup at a rate of 30cm3s~!. Find, correct to 2 decimal places, the rate at
which the depth of water is increasing when 4 = 5. [4]

© UCLES 2018 0606/22/M/1/18
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0606/22 Cambridge IGCSE — Mark Scheme May/June 2018
PUBLISHED

Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
o the specific content of the mark scheme or the generic level descriptors for the question

¢ the specific skills defined in the mark scheme or in the generic level descriptors for the question
o the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Partial Marks
13 7 . 0 in @
@ Uses cotd = C?S B3 B1 for using cot@ = C?S oecor tanf@ = st
sin @ sin @ cos@
o€ at some stage
cos’ @ +sin’ @
sin® B1 for use of cos” @ +sin’ @ =1 oe
Uses cos2 @ +sin? =1 Bl for common den.ominat.or of sind oe either
in a compound fraction or in two partial
fractions
Completes to —— = cosecd . 1-sin’#@ 1 sin? @
sin or for writing — as ———— oe
siné sind sind
Maximum of 2 marks if not fully correct or
does not complete to cosecd
1(ii M1
(@D sinf= 1
4
14.5° or Al Not from wrong working
14.47[751...] rot to 4 or more figures
isSw
2(a) B1
A B
2(b) B3 B1 for 8 correctly placed and all the empty
' P 0 regions correct
A B1 for 11, 2, 5 correctly placed
EH B1 for 4 correctly placed
maximum of 2 marks if fully correct but
v other values such as 30, 21 and/or 15 present
R [0] within the diagram
their 12 B1 STRICT FT their Venn diagram
© UCLES 2018 Page 4 of 10
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Question Answer Marks Partial Marks
3 p(-3) =0 or p(2) = —15 stated or M1
implied
—54 +9a+ 72 + b =0 or better Al finds one correct equation; implies M1
16 +4a — 48 + b =—15 or better Al finds another correct equation; implies M1
Solves a pair of simultaneous M1 dep on first M1
equations in ¢ and b condone one sign or arithmetic error in their
solution;
as far as finding one unknown
a=-7,b=45 Al
60 cao Al
4 Eliminates one of the unknowns M1
Simplifies to a correct 3-term Al
quadratic:
2x* + 4x — 16 [= 0] oe or
2y* — 6y —36[=0] oe
Factorises or solves M1 FT their 3-term quadratic in x or y;
(x+4)(x—2)=0 oe or
(y+3)(y—6)=Ooe
(2, 6) and (—4, -3) oe A2 Not from wrong working
A1l for either (2, 6) or (—4, =3)
or Al forx=2andx=—-4ory=6and y=-3
5(a) 'P, or7x6x5x4o0e M1
840 Al
5(b)(1) 20 B1
5(b)(i1) Cyx *Cyx *C, or 5x 4 x 2 oe Mi
40 Al
5(b)(iii) 5c3 + 4c3 oe M1
14 Al
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Question Answer Marks Partial Marks
6(i) (Arc length =) 1.5 x 5 oe soi M1 implied by 7.5
(DE =) 10sin(0.75) oe soi M1 implied by awrt 6.82
34.3 or answer in range 34.31 to 34.32 Al
6(ii M1 implied by 18.75
(i) (Area sector =) %x 5% x 1.5 oe P Y
) 1 , M1 implied by awrt 12.47
(Area triangle =) > x 57 x sin(1.5) oe
31.2 or answer in range 31.21 to 31.22 Al
70) |their(a + ¢)| =+/their(5® +14%) Ml
221 Al mark final answer
7(ii) [(2 + m)i + (3 — 5m)j therefore] M1 for attempting to form a + mb and equate the
scalar of the i component to 0
their2+m)=0
m = -2 only Al implies M1
7(iii) [Qrn=1)i+(Bn+5)j=3i+11j M1
or n(2i +3j)=3i+ 11j) + (i— 5j) oe
leading to]
2n—1=3o0r3n+5=11 oe, soi
n =2 only Al implies M1
© UCLES 2018 Page 6 of 10
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Question

Answer

Marks

Partial Marks

8(a)

B2

B1 for a 2 by 2 matrix with 2 or 3 correct
elements

12

HIE
oe isw
-2

B2

FT their non-singular BA

B1 FT for either ; or
their(-30)

(12 -6
...X their
-1 =2

If their BA is singular, B0 then SC1 for

(12 -6
...X their
-1 -2

OR

Alternative method A"'B™':
-3 1

B2 forA ' = L iIsw

5(-1 2

orB!= l[

-5 2).
isw

6-3 0

-3 1

-1 2

. 1 -5 2
or for a multipler of P or for 3

or B1 for a multiplier of LS or for(

12 -6
B2FT forA™" B = theier their
30 -1 =2

or B1 FT for a 2 by 2 matrix with 2 or 3
correct elements
Maximum of 3 marks if not fully correct

8(b)()

2x3

B1

8(b)(it)

(2 —l) oe iIsw
2

B2

B1 for each correct element; must be in a 1 by 2
matrix

or M1 for a full method as far as finding values
for the two elements

© UCLES 2018
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9(%i) d 1 1 1 1
a(\/sinx)zg(sinx) 2(cosx) oe B2 B1 for E(SiHX) 2x...
1
or for —(sinx) 2
2
1
or for E(...) 2 xCcosx
1 . (theirl)—l
or for theira(sm x)' ¥ xcosx
their(4x*)</sin x M1 Applies correct form of product rule
1
+x* (their%(sin x) 2 (cos x)j oe
; A1 1 Al Not from wrong working
4x’/sinx + x E(sinx) 2 (cosx)
oe isw
9(ii) 3 [ M1 4
I(4x sinx)dx or jxdx+2.[(x Césx+4x3\/sinxjdx oe
1 1 2+/sinx
+ I[x“ xz(sinx)i (cosx)jdx
FT their (i)
= x*/sinx oe
ﬁ L2t sing [+l A2 Al for dex +2x*sinx
2
10(a)(1) B2 B1 for correct shape
B1 for roots marked on the graph
or seen nearby provided graph drawn and one
root is negative and one is positive
3 5
10(a)(ii)) | Any correct domain B1
10(b)(1) 4 B1 mark final answer
3x-1
© UCLES 2018 Page 8 of 10
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10(b)(i1) | Correct method for finding inverse M1 . ) a
function e.g. FT only if theirhg(x) of the form p— where
) ) ) a, b and c are integers
swopping variables and changing
subject or vice versa;
or
indicates (hg)'(x)=g 'h™'(x) and
finds g”'(x) = x+l and h™'(x) = 4
3 X
1( 4 Al . _ a—cx
[(hg)_l(x) ::| 5(—-{— 1) o€ iSw or FT their (hg) I(JC) = oe
X
-1 4+x .
[(hg) (x) =] 3r 0c 15SW If M0 then SC1 for their hg(x) of the form
y= L iboe leading to their (hg)"(x) of the
b
form y = isw
x f—
10(c) a cao B1
11(a) 4 (hlj
(2;6;1)3 [+c] oe isw B2 B1 for kx(le;h where k# 0
—x2 —+1
3 (3 i )
11(b)(i \% 01
®)) kcosdx[+c] where k< Oor k =%
Al
—lcos 4x[+c]
4
11(b)(ii) | Sight of correct substitution of limits: M1 FT their kcos4x from (b)(i)
1 47 1 i
TR T T ) 0 dep on M1 awarded in (b)(i)
1 Al does not imply M1
4
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11(c) * x M1 k any non-zero constant
j e3dv=ke3 [+c]
k=3 Al
Sight of correct substitution of limits: M1 dep on first M1
In8
theirke 3 — their ke” oe
Shows how to deal with the power of B1
the first term e.g.
1
lnng In83 or lnngln2 or 3(3/§)
seen
6-3=3 Al Not from wrong working
12(3) T o7 M1
tan—=— oe
12 h
Al
r= h(2—\/§) or r= htan% oe
1 2, M1 Correctly uses their expression for r in terms of
v =]§n(2 - \/5) h*xh oe h in formula for volume of a cone dependent on
finding an expression connecting » and 4
n(4-43+3)0° Al
[V =] 3 oe
correctly leading to
-4 3
[ :]—“(7 BIF g
3
12(ii) Correct derivative of Ve.g. B1
3n(7-4B3)n>
——— ocisw
3
di dh dV . B1
— =——Xx——soi
de dV dr
1 M1 if correct implies B1 B1;
dv x30 if incorrect, a correct FT statement implies the
their() second B1
dn J|,_s
5.32 Al
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2

Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? + bx + ¢ = 0,

_ —-b+b* - 4ac

X

2a
Binomial Theorem
n n n
(@+by'=a"+|||@" b+, |a" b+ | D+
where 7 is a positive integer and | | = ————
rl (n—r)r!

2. TRIGONOMETRY

Identities
sinfA+cos?A=1
sec2A=1+tan’ 4
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind  sinB  sinC

a?=b*+c*—2bc cos 4

1,
A—zbcsmA

© UCLES 2018 0606/23/M/1/18

+ b



1 A, Band C are subsets of the same universal set.
(i) Write each of the following statements in words.

(a) A¢B [1]

(b) ANC=0 [1]

(ii) Write each of the following statements in set notation.

(a) There are 3 elements in set 4 or B or both. [1]

(b) xis an element of 4 but it is not an element of C. [1]

© UCLES 2018 0606/23/M/J/18 [Turn over



2 The variables x and y are such that y =1In(3x—1) for x > %

(i) Find % [2]

(ii) Hence find the approximate change in x when y increases from In(1.2) to In(1.2)+ 0.125. [3]

© UCLES 2018 0606/23/M/1/18
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5

A 7-character password is to be selected from the 12 characters shown in the table. Each character may

be used only once.

Characters
Upper-case letters A B C D
Lower-case letters e f g h
Digits 1 2 3 4

Find the number of different passwords

(i) if there are no restrictions,

(ii) that start with a digit,

(iii)

© UCLES 2018

0606/23/M/1/18

that contain 4 upper-case letters and 3 lower-case letters such that all the upper-case letters are
together and all the lower-case letters are together.

[1]

[3]

[Turn over



4 Do not use a calculator in this question.

It is given that x + 4 is a factor of p(x)=2x>+3x*+ax—12. When p(x) is divided by x — 1 the
remainder is b.

(i) Show that @ =—23 and find the value of the constant b. [2]

(ii) Factorise p(x) completely and hence state all the solutions of p(x) = 0. [4]

© UCLES 2018 0606/23/M/1/18



5  The function fis defined by f(x) = ﬁ for x > 2.5.

(i) Find an expression for f ' (x). [2]

(ii) State the domain of ' (x). [1]

(iiiy Find an expression for f(x), giving your answer in the form ?;CIS’ where a, b, ¢ and d are

integers to be found. [3]

© UCLES 2018 0606/23/M/J/18 [Turn over



6
40cm
A
D
x rad
@) C B
16cm
In the diagram AOB and DOC are sectors of a circle centre O. The angle AOB is x radians. The length
of the arc 4B is 40 cm and the radius OB is 16 cm.
(i) Find the value of x. [2]
(ii) Find the area of sector AOB. (2]
(iii) Given that the area of the shaded region ABCD is 140 cm?, find the length of OC. [3]

© UCLES 2018 0606/23/M/1/18



7  Differentiate with respect to x

(i) A4xtanx, [2]
. e3x+ 1
i) S [3]

© UCLES 2018 0606/23/M/J/18 [Turn over
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8 An experiment was carried out recording values of y for certain values of x. The variables x and y are
thought to be connected by the relationship y = ax”, where a and n are constants.

(i) Transform the relationship y = ax” into straight line form. (2]

The values of In y and In x were plotted and a line of best fit drawn. This is shown in the diagram
below.

Inyj
5

N
f

0 2 4 6 g Inx

(ii) Use the graph to find the value of a and of #, stating the coordinates of the points that you use. [3]

(iii) Find the value of x when y = 50. [2]

© UCLES 2018 0606/23/M/1/18
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9 (i) Express 5x*>—14x—3 inthe form p(x+g)* +r, where p, ¢ and r are constants. [3]

(ii) Sketch the graph of y =|5x>— 14x—3| on the axes below. Show clearly any points where your

graph meets the coordinate axes. [4]
YA
0 ™
(iii) State the set of values of k for which |5x* — 14x—3|=k has exactly four solutions. [2]

© UCLES 2018 0606/23/M/J/18 [Turn over
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10 A particle moves in a straight line such that its displacement, s metres, from a fixed point O at time
t seconds, is given by s =4+ cos3¢, where ¢ = 0. The particle is initially at rest.

(i) Find the exact value of # when the particle is next at rest. (2]

T and r=Z seconds. [3]

(ii) Find the distance travelled by the particle between ¢ = 1 >

(iii) Find the greatest acceleration of the particle. [2]

© UCLES 2018 0606/23/M/1/18
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11 (a) Solve 10 cos’x +3sinx =9 for 0° < x < 360°. [5]

(b) Solve 3tan2y =4sin2y for 0 <y < x radians. [5]

© UCLES 2018 0606/23/M/J/18 [Turn over
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12 In this question all lengths are in metres.

AN
\ ] /% \A L?C 30°B/

s— C
—

A water container is in the shape of a triangular prism. The diagrams show the container and
its cross-section. The cross-section of the water in the container is an isosceles triangle ABC, with
angle ABC = angle BAC = 30°. The length of AB is x and the depth of water is 4. The length of the

container is 5.

[3]

(i) Show that x = 2+v/3 4 and hence find the volume of water in the container in terms of 4.

© UCLES 2018 0606/23/M/1/18



15
(i) The container is filled at a rate of 0.5 m> per minute. At the instant when % is 0.25m, find

(a) the rate at which 4 is increasing,

(b) the rate at which x is increasing.

© UCLES 2018 0606/23/M/1/18
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0606/23 Cambridge IGCSE — Mark Scheme May/June 2018
PUBLISHED

Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

o the specific skills defined in the mark scheme or in the generic level descriptors for the question
o the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Partial Marks
1(i)(a) A is not a [proper] subset of B oe B1
1(i)(b) A and C are mutually exclusive oe B1
or 4 intersection C is the empty set oe
1(ii)a) | n(4UB)=3 Bl
1(i1)(b) xe(ANnC’) oe B1
23 M1
® k x !
3x-1
Al
3x !
3x-1
2(ii) 11 B1
xX= — soi
15
M1
0.125 = theird—y x0x oe
x=their—
15
0.05 nfww Al
3(1) (2P, =)3991680 B1
3() | (@x "B, =)1330560 Bl
3(iii) 4l x4l x 2 oe M2 | M1 for 4! x 4! oe only or ‘P, x *P, oe only
1152 Al
© UCLES 2018 Page 4 of 9




0606/23 Cambridge IGCSE — Mark Scheme May/June 2018
PUBLISHED
Question Answer Marks Partial Marks
4(1) 2(-4) + 3(=4)* —4a-12 =0 with one B1 | Note: =0 must be seen or may be implied by
correct interim step leading to g —92=dgor 92=—4a
a=-23 or convincingly showing that
24y’ +3(—4)° —4(-23)-12=0
or correct synthetic division at least as far as
412 3 a -12
-8 20 —4a-80
2 -5 a+20 0
then a = -23
or correct long division to, e.g. verify —23, at least
as far as
2x* =5x -3
x+4)26° + 37" 2312
2x° +8x°
—5x —23x
—5x” —20x
-3x-12
—3x—-12
0
p()=2+3-23 —12 B1
b=-30
4(ii) finds a correct quadratic factor B2 | B1 for quadratic factor with 2 correct terms
e.g. (2x* —5x—3)
OR
B1for finding (x — 3) using factor theorem
B1for convincingly finding (2x + 1) as third factor
Product of three linear factors M1
Cx+1DH(x=3)(x+4)
B B B Al | If MO then SC1 if quadratic factorised correctly but
T AT 3, x=—4nfww does not show full factorisation but does give all 3
solutions correctly
5(31) Putting y = f(x), changing subject to x M1
and swopping x and y or vice versa
Al
£ (x) =l(l+5j or Sx+1 oc isw
2\ x 2x
5(ii) x>0oe B1
© UCLES 2018 Page 5 of 9
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PUBLISHED
Question Answer Marks Partial Marks
5(iii) 1 B1
[
2x-5
1 e M1 | FT if expression of equivalent difficulty
2-5(2x-5) e 1
2x-5 ( 1 )_ 5
2x-5
2x-5 Al
Completes to ———— oe
—10x+27
final answer
6(i) 16x =40 oe M1
x =2.5 oe (radians) Al
6(ii 1 M1
@1 L6725 oc
2
320 Al
6(iii) 1, ) ) M1 | FT provided their 320 > 140
Er (their2.5) = (their320)—140 oe
correct simplification to 7= ... M1 | dep on first M1
12 Al
7(1) dtanx +4xsec’ x isw B2 | Fully correct
B1 for one correct term as part of e.g. a sum of 2
terms
7(ii) A (1) 3 Bl
dx
(x? = 1)(their3e®™™") — their(2x)e**"! M1
(x*-1)°
(xz _1)(3e3x+1)_2xe3x+1 _ Al
> oe isw
(x*-1)
8(1) Takes logs of both sides M1
Iny=Ina+nlnx Al
or lgy=Iga+nlgx

© UCLES 2018 Page 6 of 9
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PUBLISHED
Question Answer Marks Partial Marks

8(ii) n= -0.2to-0.3 nfww B1

attempts to equate y-intercept to In a M1

or

forms their In equation with their

gradient and a point on the line

or

uses two points on the line to form a

pair of simultaneous equations

a=¢"" iswor 110 or 109.9[47...] Al | maximum of 2 marks if no coordinates stated
8(iit) use of In(50) and Inx = 3 to 3.2 M1 theirn

or for =x or better

theira
or for In50=In(theira)+ (theirn)lnx oe

awrt 22 or 23 to 2 significant figures Al | implies M1
9(1) 7V 64 B3 | B1 for each of p, ¢, r correct in correct format;
5(36 - gj 5 allow correct equivalent values.
If B0, then
SC2 for S(x—zj—ﬁ
5 5

or SC1 for correct values but incorrect format

9(ii) i B4 | B2 for fully correct shape in correct position
or B1 for fully correct shape translated parallel to
the x-axis
B1 for y-intercept at (0, 3) marked on graph

3
B1 for roots marked on graph at —0.2 and 3
0.0 3
9(iii) B2 | FT their (i)
0 <k <|their o4
. . . . 64

B1 for any inequality using their 5 or max y
value is their 12.8soi

10(1) ds B1

y=—=-3sin3¢
dt

T B1
Whenv=0, t= 5

© UCLES 2018 Page 7 of 9
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PUBLISHED
Question Answer Marks Partial Marks
10(ii) Finding s when M1
t= r and ¢t= r
4 2
Finding s when M1 | Using their (i) correctly
t= theirg and correct plan
1.29 nfww Al
10(iii B1
(i) a:@:—9cos3t
dr
9 B1 | FT their kcos3t
1@ | 10(1-sin®x) +3sinx=9 Ml
Solves 10sin® x —3sinx—1=0 oe M1 | dep on first M1
Solves their three term quadratic in sin x
. | 1 Al
sinx=—, sinx=——
2 5
30°, 150° and 191.5°, 348.5° awrt A2 | Al for any two correct solutions
11(b i M1
®) 3M:4sin2y oe
cos2y
Solves 3sin2y —4sin2ycos2y[=0] M1 | dep on first M1
. 3 Al
sin2y=0 cos2y :Z
Any two of Al
n, 0.72273..., 5.56045... nfww
T A1l | SC: cancels out sin2y after M1MO0
- »0.361,2.78 awrt nfww allow SC1 for 0.72273... and 5.56045... and
SC1for 0.361 and 2.78
12(i M1
@ tan30 = i oe
X
%
Correct completion to given answer Al
V=531% isw B1

© UCLES 2018 Page 8 of 9
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Question Answer Marks Partial Marks
12(ii)(a B1 iV =k 2
(ii)(a) d:—theerO\/_h or 5\/_ FT theirV =kh
dh dh dV M1
=—x— soi
dt dr de
M1
! their()
dh
0.1150r 0.11547 to 0.1155 oe Al
12(ii)(b M1
(i1)(b) (dx dx_dh )2\/§Mhm 1
& dh e 53
2 Al
5
© UCLES 2018
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2 Logarithmic and exponential functions 88 106
3 Indices and surds 89 106
4 Trigonometry 90 107
6 Permutations and combinations 92 107
7 Trigonometry 93 107
8 Differentiation and integration 94 108
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Quadratic Equation

For the equation ax? + bx + ¢ = 0,

Binomial Theorem

(at+b)y'=a"+

. P n
where 7 is a positive integer and

Identities

Formulae for AABC

© UCLES 2018

Mathematical Formulae

1. ALGEBRA

_ —b+Vb’—4ac

X
2a
n—1 n n-2 1,2 n n—r Lr
1la b+ 5 la be+ ...+ ~la b+ ...
_ n!
(n—nr'r!

2. TRIGONOMETRY

sinfA+cos2Ad=1
sec24=1+tan? 4

cosec2A=1+cot> 4

a b c
sind  sinB  sinC

a?=b*+c*—2bc cos A

A:%MmmA

0606/21/0/N/18

+ b



1  Solve the inequality (2—x)(x+9) < 10. [4]
2 (a) Solve 3671 2 1o [3]
(b) Solve 2e' ¥ =3¢V [4]

© UCLES 2018 0606/21/0/N/18 [Turn over



3 Do not use a calculator in this question.

(a) Simplify (V2+2V5)(4V2—-3V5), giving your answer in the form a+bvc, where a, b and c are
integers. [3]

(b) Simplify j/%%%«//—%’ giving your answer in the form p+/3 +¢+v2, where p and ¢ are integers. [4]

© UCLES 2018 0606/21/0/N/18



4 Solve secx =cotx—5tanx for 0° <x < 360°. [6]

© UCLES 2018 0606/21/0/N/18 [Turn over
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5 A=)
(i) Find A”. [2]
(i) Find constants p and g such that pA*+gA =1. [4]

© UCLES 2018 0606/21/0/N/18
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6 A 5-digit code is to be formed from the digits 1, 2, 3,4, 5, 6, 7, 8, 9. Each digit can be used once only in any
code. Find how many codes can be formed if

(i) the first digit of the code is 6 and the other four digits are odd, [2]
(ii) each of the first three digits is even, [2]
(iii) the first and last digits are prime. [2]

© UCLES 2018 0606/21/0/N/18 [Turn over



. 1 1 _
7 (i) Show that T —cosr T+ cosx — 2 cosecxcotx. [4]
(ii) Hence solve the equation I =secx for 0 <x < 27 radians. [4]

l—cosx 1+cosx

© UCLES 2018 0606/21/0/N/18
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y
A
/ y=x+e ¥
A
/B
>

/ 0 5 x

The diagram shows part of the curve y = x+e” >, the normal to the curve at the point 4 and the

line x = 5. The normal to the curve at A meets the y-axis at the point B. The x-coordinate of 4 is 2.5.

(i) Find the equation of the normal 4B. [4]

(ii) Showing all your working, find the area of the shaded region. [6]

© UCLES 2018 0606/21/0/N/18 [Turn over
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9  In this question, all lengths are in metres.

- < —

2r

The diagram shows a window formed by a semi-circle of radius 7 on top of a rectangle with dimensions
2r by y. The total perimeter of the window is 5.

(i) Find y in terms of 7. 2]

o

5 —2r. [2]

(ii) Show that the total area of the window is A4 = 5r—

© UCLES 2018 0606/21/0/N/18
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(iii) Given that r can vary, find the value of » which gives a maximum area of the window and find this
area. (You are not required to show that this area is a maximum.) [5]

© UCLES 2018 0606/21/0/N/18 [Turn over
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10 Theline y=12—2x isatangent to two curves. Each curve has an equation of the form
y = k+6+kx—x?, where k is a constant.

(i) Find the two values of «.

© UCLES 2018 0606/21/0/N/18
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The line y =12—2x is atangent to one curve at the point 4 and the other curve at the point B.

(ii) Find the coordinates of 4 and of B. [3]

(iii) Find the equation of the perpendicular bisector of AB. [3]

© UCLES 2018 0606/21/0/N/18 [Turn over
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11

A

x—2
N

There are 70 girls in a year group at a school. The Venn diagram gives some information about the numbers
of these girls who play rounders (R), hockey (H) and netball (V).

n(R) = 28 n(H) = 38 n(N) = 35.

Find the value of x and hence the number of girls who play netball only. [6]

© UCLES 2018 0606/21/0/N/18
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0606/21 Cambridge IGCSE — Mark Scheme October/November
PUBLISHED 2018

Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:

e the specific content of the mark scheme or the generic level descriptors for the

question

¢ the specific skills defined in the mark scheme or in the generic level descriptors for the
question

e the standard of response required by a candidate as exemplified by the standardisation
scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme.

However, credit is given for valid answers which go beyond the scope of the syllabus
and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do
marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar
when these features are specifically assessed by the question as indicated by the mark
scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the
question (however; the use of the full mark range may be limited according to the quality of
the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme.
Marks should not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark
M  Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy marks
to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
nfww  not from wrong working
o€ or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

© UCLES 2018 Page 3 of 8
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Question Answer Marks Partial Marks
1 x>+ 7x =8 (>0) 2 | Mi1for expanding and collecting
terms
x<-8 or x>1 2 | M1 for factorising
(x+8)(x—1)>0
2(a) X M1
Take logs: 5 —1 |log3 =1ogl0
M1
Make x the subject: x =2 logl0 +1
log3
6.19 Al
2(b) syl 2 2 | M1 for attempt to combine
¢ = 3 exponential terms
-0.281 2 | M1 for taking natural logs:
2
Sy+l=In| —
g (3]
3(a) Expand 4 terms: M1
8+ 810 —3+/10 30
=22 Al
Sm Al
3(b) ( 4-3 \/g ) ( \/g _ \/5 ) M1 | Multiply numerator and
X denominator by (\/5 - \/5 )
(o2) (B-2)
43 =318 442 + 3412 M1 | Expand
3-2
10\/5 _13\/5 A2 | Alfor each term

© UCLES 2018 Page 4 of 8
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Question Answer Marks Partial Marks
4 1 cosx sinx B1 | Correctly converts 3 terms into
cosx  sinx  cosx sinxand cosx
M1 | Uses cos’x =1—sin’x
6sin’x +sinx —1=0 Al
(3sinx —1)(2sinx+1) =0 M1
19.5°,160.5°,210°,330° A2 | Al for 2 correct
Al for further 2 correct
5(1) 5 7 8 2 | Minus 1 each error.
A =
-4 -1
5(ii) Tp+3q=1 2 | M1 forms two equations in pandg
8p+2g=0 A1l Both correct
—4p—-q=0,
-p+q=1
1 4 2 | M1 solves equations to find p and ¢
P=—72-9=_
5 5
6(1) 120 2 | B2 5x4x3x2
or Blfor pattern
n(n—1)(n-2)(n-3)
6(ii) 720 2 | Bl 4x3x2
B1 dep x6x5= 720
6(iii) 2520 2| Bl 4x...x...x...x3
B1 Dep x7x6x5=2520
7(1) (1 + cosx) - (1 — cosx) M1 | Taking common denominator
(1—cosx)(1+ cosx)
_ 2cosx Al
1—cos’x
_ 2cosx ML | Using 1-cos’x =sin’x
sin’x
2cosx 1 A1 | Fully correct completion
= X
; . AG
sinx  sinx
= 2cosecxcotx
© UCLES 2018 Page 5 of 8
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Question Answer Marks Partial Marks
7(ii) 2cosecxcotx = secx M1
5 1 Al
cot'x =—
2
0.955, 2.19,4.10, 5.33 A2 | Al for 2 correct values
A1l for further 2 correct values
8@ B1
® Y __ger
d B1
x=25->L =1 and y=3.5
dx
-1 M1
Grad of normal = —
dy
dx
y=x+1 Al | Equation of normal
8(ii) 1 M1
Area of trapezium = 5 x2.5x4.5
5.625 sq units Al
5 s M1 | Area under curve
_[ x+e" )y
2.5
5 Al
_ {XZ ! (sw)}
=|——-—¢
2 2 2.5
M1 | insert limits and subtract (= 9.87)
Shaded area =15.5 Al | 5.625+9.87
9(1) 2y+2r+mr=>5 B1
5-2r—mr B1 | Dep
T

© UCLES 2018
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Question Answer Marks Partial Marks
9(ii) 2 M1
A=2yr + I
2
2 Al
= r(5—2r—nr)+l
2
2
=sp—22 -
2
9(iii) M1 | differentiate
Al
—=5-mr—4r
dr
d4 0 M1 | set to zero and attempt to solve
dr
Al
r= > =0.7
n+4
A=1.75 Al
10(1) 12=2x =k +6+ ko — x> M1 | * Equate and collect terms
— x> —(2+k)x+6—k=0
b*—4ac=0 M1 | Dep*
- (2+k)2 =4(6-k)
k*+8k—-20=0 Al
(k+10)(k-2)=0 M1
k=-10or 2 Al
10(ii) (_4, 20) and ( 2, 8) 3 | M1 Insert values of £ in equations
and solve for x
Al X’ +8x+16=0—>x=—4
—>y=20
Al X —4x+4=0
—->x=2->y=8
© UCLES 2018 Page 7 of 8
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Question Answer Marks Partial Marks
10(iii) ) 1 B1
Grad of perpendicular = E
Midpoint (—1 ,14) Bl | FT
-14 1 1 B1 | FT
Eqn y—=——)y=—x+14.5
x+1 2 2
1 n((RNH)NN')=14—x Bl
n((RAN)NH')=5 Bl
n(NNRUH)")=21-x B1
X+9+x+15+14—x+5+21—x+x-2 M1 | correctly form equation in x and

=70

attempt to solve

x=8

Al

n(Nn(RUH))=13

Al

© UCLES 2018
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Quadratic Equation

For the equation ax? + bx + ¢ = 0,

Binomial Theorem

(a+by=a"+

where 7 is a positive integer and

Identities

Formulae for AABC

© UCLES 2018
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Mathematical Formulae

1. ALGEBRA

_ -b++b* -4ac

X

2a
n n
1 a1 b+ 5 "I b+ L+ - a" b+ L.
n!
(n—r)lr!

2. TRIGONOMETRY

sinfA4+cos?A4=1
sec2A4=1+tan% 4

cosec?A=1+cot* 4

a b ¢
sind sinB  sinC

a?=b*+c* —2bc cos A

A=%bc sin A
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1  Solve the inequality (x—3)(x+4) > x+13. [3]

There are 105 boys in a year group at a school. Some boys play football () and some play cricket (C).

*  x boys play both football and cricket.
e The number of boys that play neither game is the same as the number of boys that play both.
* 40 boys play cricket.

e The number of boys that only play football is twice the number of boys that only play cricket.

Complete the Venn diagram and find the value of x. [5]

© UCLES 2018 0606/22/0/N/18 [Turn over
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. X .
3  Acurve has equation y = S Find
. d
M 4 [3]
(ii) the equation of the tangent to the curve at the point where x = % [3]
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4  Solve
@ 2% '=e, [3]
. _ 2
(i) log,(y+14) =1+ —logy3 . [5]
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5  Solve the simultaneous equations
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6 (a) A S-character code is to be formed from the 13 characters shown below. Each character may be used
once only in any code.

Letters :A, B, C, D, E, F
Numbers: 1, 2, 3, 4, 5, 6, 7

Find the number of different codes in which no two letters follow each other and no two numbers
follow each other. [3]

(b) Anetball team of 7 players is to be chosen from 10 girls. 3 of these 10 girls are sisters. Find the number
of different ways the team can be chosen if the team does not contain all 3 sisters. [3]
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7  Solve the quadratic equation (1 - \/§>x2 +x+(1 +\/§> =0, giving your answer in the form a+b+3,
where a and b are constants. [6]
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8 () Show that l—sinx 1-+sinx

= 2tanxsecx. [4]

1
l—sinx 1+sinx

(ii) Hence solve the equation = cosecx for 0° < x < 360°. [4]
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9
y
A
y=2\/)7
A4, 4)
>
0] B X

The diagram shows part of the curve y =2+vx. The normal to the curve at the point 4 (4, 4) meets the
x-axis at the point B.

(i) Find the equation of the line 4B. [4]

(ii) Find the coordinates of B. [1]

© UCLES 2018 0606/22/0/N/18
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(iii) Showing all your working, find the area of the shaded region. [4]
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10 Two lines are tangents to the curve y=12—4x—x*. The equation of each tangent is of the form
y = 2k+1—kx, where k is a constant.

(i) Find the two possible values of £. [5]

© UCLES 2018 0606/22/0/N/18
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(ii) Find the coordinates of the point of intersection of the two tangents. [4]
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11  The functions f and g are defined for real values of x = 1 by

f(x) = 4v—3,
21
=571

(i) Find gf(x).

[2]
(i) Find g”' (). [3]
(iii) Solve fg(x) =x—1. [4]
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12 A plane that can travel at 260 km/h in still air heads due North. A wind with speed 40 km/h from a bearing of

310° blows the plane off course. Find the resultant speed of the plane and its direction as a bearing correct to
1 decimal place. [6]
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0606/22 Cambridge IGCSE — Mark Scheme October/November
PUBLISHED 2018

Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
o the specific content of the mark scheme or the generic level descriptors for the question

¢ the specific skills defined in the mark scheme or in the generic level descriptors for the question
o the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

© UCLES 2018 Page 3 of 10
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Question Answer Marks Partial Marks
1 Cax—12>x+13 M1 | expand and simplify
—x*...25 Al
x>5o0rx<-5 Al
or x>5,x<-5
or x>5andx<-5
2 n(FAC)=n(FUC) =x Bl
n(CNF')=40-x B1
n(FNC')=80-2x or 2(40-x) B1
x+x+40—-x+80-2x=105 M1
x=15 Al | cao
3(1) 3x%sin2x — x° x 2c0s2x 3 | M1 Quotient rule
) A2/1/0 minus one each error
(sm x) -
3(i1) P B1
=— |=048...
il ]
2 B1
Y 3" 85 0e
dx 6
32 B1 | cao
y="—x-—
16 32
[y =1.85x— 0.97]
4(1) Take logs : (3x—1)log2 =log6 M1
Al
iogg +1
Make x the subject : x =OgT oe
awrt 1.19 Al
or awrt 1.195
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Question Answer Marks Partial Marks
4G | 1=log,3 BI
B1
=2log,y
log,3
3yt —y—14=0 B1
(3y - 7)(y + 2) =0 M1 | Solve a three term quadratic
7 | Al
=—on
y 3 y
5 23(P+1) o 32p+5 20) M1
—= or <= 3
2 3(7)
3 3
a M1
Use x_b =x"" or x“xx"=x""
X
3p+3-2g=11 and 2p+5-1=6¢q Al | Allow unsimplified
M1 | solve
p=4and g=2 Al
6(a) Number first B1
=Tx6x5%x6x5or 'P,x°P, or 6300
Letter first B1
=6x5x4xTx6or °P,x P, or 5040
6300 + 5040 =11 340 B1
6(b) With 2 sisters = 'C x °C, = 63 3 | B1 One combination evaluated
) . 5 3 B1Another combination
With 1 sister = "'C, x °C, =21 evaluated
With no sister = 7C7 =1 and B1 Third combination and 85
Total 85
OR
Total no of ways = '°C, =120 Bl
With 3 sisters = 'C, =35 Bl
Without 3 sisters = 120 -35=285 B1

© UCLES 2018 Page 5 of 10
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Question Answer Marks Partial Marks
7| b)) .
M1 | *
uses quadratic formula
—11\/1—4(1—\/5)(1+\/§) Al
X =
2(1-+3)
M1 | Dep*
x numerator and denominator by
their (1+\/§)
1 A2 | Al for each
x=1+\/§ or x=———£
2 2
8(1) (1+sinx)—(1—sinx) M1
(1—sinx)(1+sinx)
2sinx Al
1—sin’x
2sinx M1
cos” x
2sinx 1 Al | AG
x —— = 2tanxsecx
COSX  COSX
8(i1) M1 | equate 2secxtanx = cosecx
, 1 Al
tan“x =—
2
35.3°,144.7°,215.3°,324.7° 2 | Al two correct
9 B1
@ [
dx
B1
x=4—> d_y = l
de 2
grad of normal =-2 M1
y—4 Al
=2—>|y=-"2x+12
x—4 [y ]
© UCLES 2018 Page 6 of 10
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Question Answer Marks Partial Marks
9(ii) (6, 0) B1 | FT
9(iii) , 1 Bl | FT
Area of triangle = 5 x2x4=4
1 M1
Area under curve = JA2x2 dx
3 Al
3
2 Al | FT
Total area = 145 [14.7]
OR
Area of trapezium OBAP B1 | FT
= l(6+4)x4 =20
2
Area between curve and y- axis M1
2
y
=|—d
Jw
_ y_3 Al
12
2 Al | FT
Total area = 145 [14.7]
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Question Answer Marks Partial Marks
10(i) 2k +1—hr=12—4x— x> M1 | =
X2 +4x—he+2k—12+1
b* —4ac M1 | Dep*
> (4—k) —4(2k-11)
k* =16k +60 Al
(k—6)(k-10) M1
k=6orl0 Al
OR
k=4+2x M1 | *
—4x—2x" +8+4x+1=12—4x—x’ M1 | Dep*
2
or2k+1—k(ﬂj=12—2(/«—4)—(ﬂj
2 2
X2 —4x+3 Al
or k*—16k+60
(x—l)(x—3) M1
or (k—6)(k—10)
x=lorx=3—>k=60r10 Al
10(ii) k=6—[y]=13-6x Bl | FT
k=10—[y]=21-10x Bl | FT
M1 | solve
x=2,y=1 2 | cao
11(i) 2(4x-3)+1 M1
gf(X): ( )
3(4x-3)-1
_ 8x—-5 Al
12x—10
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Question Answer Marks Partial Marks
HG) | p(3x—1)=2x+1 Bl
or x(3y—1)=2y+1
(3y—2)x=y+1 M1
or (3x—2)y=x+1
1 x+1 Al
X)=
8 ( ) 3x-2
11(iii B1
(iii) 4(2x+1j_3[:x_1]
3x-1
3x* —3x—6 oe B1
3(x+1)(x—2) M1
x=2 only Al

© UCLES 2018 Page 9 of 10
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Question Answer Marks Partial Marks
12 Identifying angle with downward vertical of B1
wind as 50°
Triangle drawn with sides 260,40 and included B1
angle of 50°.
Cosine rule : M1 | *

(v,)’ =260 +40% - 2x 260 x 40c0s50°

v, =236 Al
. sina  sin50° M1 | dep*
Sine rule : =
vl”
or
Cosine rule :

40% =260° +236> —2x260x236cos

a=17.5° Al

OR Using components

Identifying angle with downward vertical of B1
wind as 50°
40cos40° B1
) V—
" —40co0s50°
v, =/(40c0s40°)" +(260 - 40c0s50)’ M1
v, =236 Al
40co0s40° M1
tang =—————
260 —40cos50°
a=7.5° Al
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Quadratic Equation

For the equation ax? + bx + ¢ = 0,

Binomial Theorem

(at+b)y'=a"+

. P n
where 7 is a positive integer and

Identities

Formulae for AABC

© UCLES 2018

Mathematical Formulae

1. ALGEBRA

_ —b+Vb’—4ac

X
2a
n—1 n n-2 1,2 n n—r Lr
1la b+ 5 la be+ ...+ ~la b+ ...
_ n!
(n—nr'r!

2. TRIGONOMETRY

sinfA+cos2Ad=1
sec24=1+tan? 4

cosec2A=1+cot> 4

a b c
sind  sinB  sinC

a?=b*+c*—2bc cos A

A:%MmmA

0606/23/0/N/18
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1  Solve the equation |5x—3|=—3x+13. [3]

2 On each of the Venn diagrams below, shade the region indicated.

€

(AUBU C)

ANBNC (ANB)UC

© UCLES 2018 0606/23/0/N/18 [Turn over
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3 (i) Write 8+7x—x” inthe form a— (x—b)?*, where a and b are constants. [3]
(i) Hence state the maximum value of 8+7x—x and the value of x at which it occurs. [2]
(iii) Using your answer to part (i), or otherwise, solve the equation 8+7z>—z*=0. [3]

© UCLES 2018 0606/23/0/N/18
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4 —J; =2x—3 7
dx (x+1)
d d
(i) Find >, given that ay =1 when x = 1. 3]
(ii) Find y in terms of x, given that y = 3 when x = 1. [3]

© UCLES 2018 0606/23/0/N/18 [Turn over



. (23 [ 14
5 leentha‘[A—(1 4> andB—(_2 5),ﬁnd

i A, (2]
(ii) the matrix C such that CA = B, [2]
(iii) the matrix D such that A”'D+B =1. [3]

© UCLES 2018 0606/23/0/N/18



6  Solve the simultaneous equations
log2 (x+2y)=3,

log,3x—log,y = 1.
[5]

© UCLES 2018 0606/23/0/N/18 [Turn over
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8

A squad of 20 boys, which includes 2 sets of twins, is available for selection for a cricket team of 11 players.
Calculate the number of different teams that can be selected if

(i) there are no restrictions, [1]
(ii) both sets of twins are selected, [2]
(iii) one set of twins is selected but neither twin from the other set is selected, 2]
(iv) exactly one twin from each set of twins is selected. [2]

© UCLES 2018 0606/23/0/N/18
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8  Variables x and y are such that when ? is plotted against e* a straight line is obtained which passes through
the points (1.5, 5.5) and (3.7, 12.1). Find

(i) yinterms of e, [3]
(ii) the value of y when x = 3, [1]
(iii) the value of x when y = 50. [3]

© UCLES 2018 0606/23/0/N/18 [Turn over
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9 (a) Solve 2sin(x+%> =+/3 for 0 < x < m radians. [3]

(b) Solve 3secy =4cosecy for 0° <y < 360°. [3]

© UCLES 2018 0606/23/0/N/18
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(¢) Solve 7cotz—tanz =2cosecz for 0° <z < 360°. [6]

© UCLES 2018 0606/23/0/N/18 [Turn over
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10 The equation of a curve is y =x*v3+x for x >—3.

(i) Find % . [3]

(ii) Find the equation of the tangent to the curve y =x*v3+x at the point where x = 1. [3]

© UCLES 2018 0606/23/0/N/18
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(iii) Find the coordinates of the turning points of the curve y = x*v3 +x . [4]

© UCLES 2018 0606/23/0/N/18 [Turn over
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11 A line with equation y =—5x+k+5 isa tangent to a curve with equation y = 7 —kx—x>.

(i) Find the two possible values of k. [5]

(ii) Find, for each of your values of £,
e the equation of the tangent

e the equation of the curve
e the coordinates of the point of contact of the tangent and the curve. [5]

© UCLES 2018 0606/23/0/N/18
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(iii) Find the distance between the two points of contact. [2]
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
o the specific content of the mark scheme or the generic level descriptors for the question

¢ the specific skills defined in the mark scheme or in the generic level descriptors for the question
o the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.

© UCLES 2018 Page 2 of 8
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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1 x=2 B1
3-5x=-3x+13 oe M1
x=-5 Al
2 3 | B1 for each correct diagram
\‘
1 2
30 ﬂ_(x_lj SB1p-l
4 2 2
7 2
M1 £8+ (Ej seen
or expand given form and equate
for 8 or 7
Al fully correct
3(i) maximum their % 2 B1
.7
when x = theer B1
from their correct form
3(iii) , 7 S| M1 replace xbyz” in their (i) and
——| =— oe
z 4 equate to zero.
2 2
z= i\/g Al
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4(1) integrate: increase in powers of at least one term M1 | *
1 Al
Y. X - +(C)
dx (x + 1)
8
4(i1) integrate their (i): increase in powers of at least one M1 | Dep*
term
1 1 1 Al | two correct terms in x
y=axt——+—x+(D)
3 2(x+1)
29 Al
12
5(1) 4 -3 2 4 -3
1 B1
50-1 2 -1 2
B1
5
5(ii) post multiply by A™' M1
C=BA"'
1If 0 5 Al
5\-13 16
5(iii) 0 —4 -4 23 B1
I-B= or AB=
2 -4 -7 24
D=A(I-B) or D=A-AB Mi
Al

6 —20
D=
(8 —20]
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6 3 B1 | implied by one correct equation
log,8 =3 or log3x—logy = log—x (any base) P Y a
y
or log,2 =1 soi
x+2y=8 B1
B1
B,
y
solve correct equations for x or y M1
x=2andy=3 Al
7(i) 167 960 1
7(ii) evidence of selecting from 16 M1
['°C;=] 11440 Al
7(iii) 2x"C,withn=160rr=9 M1
[2x°Cy =] 22880 Al
7(iv) 4 x"C,withn=160rr=9 M1
[4x'°C, =] 45760 Al
8(1) 12.1-5.5 B1 | correct expression for gradient
— - [=3]
3.7-1.5
2 M1
y° =55 .
= their grad
e -1.5 s
or correctly use y* = (their m) e** + ¢ with one point to
find ¢
y=[£N3e> +1 Al
8(ii) [£]34.8 1
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8(ii) 50= \/(their3)ezx + theirl or Bl | *
2500 = (their3)ezx + theirl
2499 M1 | Dep*
2x=In 3 obtain 2x explicitly
3.36 cao Al
9
(a) T M1
4 3
A2 | Al f t
2 and 22 (0.262 and 1.31) o one cortee
12 12
9(b) M1
correctly use secy = and cosec y =—
cosy sin y
4 Al | obtain expression for tany or y
tany = 3 explicitly
53.1° and 233.1° Al
9(c) correctly rewrite equation in terms of sinz and cosz M1
use sin’ z=1—-cos’ z M1 | appropriate use of pythagorean
identity for forming an equation in
one trig ratio
8cos’z—2cosz—1=0 oe Al
(4005 74+ 1)(2cosz — 1) =0 M1 | solve 3 term quadratic in cosz
60° and 300° and 104.5° and 255.5° A2 | Al for any two correct
10(i) d N 1 L B1
—V3+x=—(3+x) 2
" S(3+%)
. 1 L M1
correctly substitute their 5(3 +x)2
and their 2x into product rule
1 L 1 Al
e x—(3+x) 2 +2x(3+x)2
dx 2
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10(ii) y=2 B1
& _17 BI
dx
- B1
y=2 :H (yzﬂx—g)oe FT on their 2 and their 7 from
x-1 4 4 4 4
= mx +
oruse y=mx + c and find ¢ heir dy
dx
L0
(i) set their d_y =0 M1
dx
obtain correct quadratic equation Al
5x% + 12x [= 0] soi
(0, 0) and (-2.4, 4.46) A2 | Al for one point or two correct
values of x
11() ~Sx+k+5=7—hc—x* ML=
b* —dac (=0) — (k-5)"-4(k-2)(=0) M1 | Dep*
K> —14k+33  (=0) Al
(k—11)(k-3) (=0) M1 | Dep dep *
solve quadratic in k&
k=11 and k=3 Al
11GGi)) |y=-5x+16 and y=7—1lx—x B2 | FT their k
B1 for any two correct
y=-5x+8 and y=7-3x—x
solve one tangent/curve pair for one variable from M1
quadratic equation with repeated root
(-3, 31) and (1, 3) A2 | Al for one correct point or two
correct x values
11(iii) find distance between any two points found in (ii) M1
/800 oe Al
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