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QUESTION SOURCE MARKS PAGE

35. Q24 IGCSE Paper 1HR June 2025 6 43
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QUESTIONS

36 questions - 153 marks - 2 sub-topics

SUB-TOPIC A3a

LINEAR SEQUENCES & NTH TERM

Sub-topic A3a - 35 questions - 148 marks - lowest tariff first
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ANSWER >

Answer ALL TWENTY THREE questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 A plane has a length of 73 metres.

A scale model is made of the plane.
The scale of the model is 1 : 200

Work out the length of the scale model.
Give your answer in centimetres.

cm
(Total for Question 1 is 3 marks)
2 Here are the first five terms of an arithmetic sequence.
7 11 15 19 23
Write down an expression, in terms of 7, for the nth term of this sequence.
(Total for Question 2 is 2 marks)
. J
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ANSWER >

.. 14
15 Use algebra to show that the recurring decimal 0.254 = 55

(Total for Question 15 is 2 marks)

16 Here are the first five terms of an arithmetic sequence.
7 10 13 16 19

Find the sum of the first 100 terms of this sequence.

(Total for Question 16 is 2 marks)

A



ANSWER >

Answer all TWENTY SIX questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 A plane flew from Madrid to Dubai.

The distance the plane flew was 5658 km.
The flight time was 8 hours 12 minutes.

Work out the average speed of the plane.

(Total for Question 1 is 3 marks)

2 Here are the first 4 terms of an arithmetic sequence.
85 79 73 67

Find an expression, in terms of n, for the nth term of the sequence.

(Total for Question 2 is 2 marks)

Q‘\’/ﬂ'



ANSWER >

e ™)
3 Anjali travels on the Eurostar train from Paris to Amsterdam.

The distance the train travels between Paris and Amsterdam is 515 km.
The time taken by the train to travel between Paris and Amsterdam is
3 hours 18 minutes.

Work out the average speed of the train.
Give your answer in km/h correct to the nearest whole number.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA km/h
(Total for Question 3 is 3 marks)
4 Here are the first four terms of an arithmetic sequence.
38 31 24 17
Find an expression, in terms of 7, for the nth term of the sequence.
(Total for Question 4 is 2 marks)
\ y,

Q‘\’/ﬂ'



ANSWER >

) ( N
7 Here are the first four terms of an arithmetic sequence.
6 10 14 18
(a) Find an expression, in terms of n, for the nth term of this sequence.
@)
(b) Write down an expression, in terms of n, for the (n + 1)th term of this sequence.
1) :
(Total for Question 7 is 3 marks) j'
8 (a) Write 1390000 in standard form.
1)
(b) Write 0.005 in standard form.
1)
(Total for Question 8 is 2 marks)
U J
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ANSWER >

e N
/ 25 Mario is going to save $50 in the year 2021

/ He is going to continue to save, up to and including the year 2070, by increasing the

S amount he saves each year by $&

| Mario will save a total of $33 125 from 2021 0 2070

Work out the value of £.

5
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(Total for Question 25 is 3 marks)
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ANSWER >

Answer ALL TWENTY FOUR questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Here are the first five terms of an arithmetic sequence.
1 5 9 13 17

(a) Find an expression, in terms of n, for the nth term of this sequence.

The nth term of another arithmetic sequence is 3n + 5

(b) Find an expression, in terms of m, for the (2m)th term of this sequence.

(Total for Question 1 is 3 marks)

Q\?ﬂ
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ANSWER >

K Answer ALL TWENTY FIVE questions.
S Write your answers in the spaces provided.
5 You must write down all the stages in your working.

| 1 Here are the first four terms of an arithmetic sequence.
3 1 4 7 10

2 (a) Find an expression, in terms of n, for the nth term of this sequence.

S The nth term of a different arithmetic sequence is 57 + 17

s (b) Find the 12th term of this sequence.

% (Total for Question 1 is 3 marks)

A
11



ANSWER >

g )

23 Work out the sum of the multiples of 3 between 1 and 1000

(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

INZ]
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ANSWER >

r

21 (2x +23), (8x + 2) and (20x — 52) are three consecutive terms of an arithmetic sequence.

Prove that the common difference of the sequence is 12

(Total for Question 21 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

A
13



ANSWER >

e B

3 Here are the first five terms of a number sequence S.
10 16 22 28 34

(a) Find an expression, in terms of », for the nth term of this sequence.

(2)
The nth term of a sequence T is given by n? — 3
There are numbers that are terms in both the sequence S and the sequence 7.
(b) Find one of these numbers.

(2)

(Total for Question 3 is 4 marks)

4 On Saturday, Jacob walked 10800 steps.
On Sunday, he walked 7% more steps than on Saturday.

Work out how many steps Jacob walked on Sunday.

(Total for Question 4 is 3 marks)

Q\?ﬂ
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ANSWER >

r

23 The 10th term of an arithmetic series, S, is 66
The sum of the first 20 terms of S is 1290

Find the 5th term of S.
Show your working clearly.

(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

Q\?ﬂ
15



ANSWER >

( R

22 The first term of an arithmetic series S is —6
The sum of the first 30 terms of S is 2865

Find the 9th term of S.
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(Total for Question 22 is 4 marks)

XXX

%

23 Express 7 — 12x —2x* in the form a + b(x + ¢)* where a, b and ¢ are integers.

X XXX KK RRX KKK KK RRX KK KK XX

05
Roteterets
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(Total for Question 23 is 3 marks)

Q\?ﬂ
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ANSWER >

( )
24 Here are the first five terms of an arithmetic sequence.

8 15 22 29 36

Work out the sum of all the terms from the 50th term to the 100th term inclusive.

(Total for Question 24 is 4 marks)

INZ]
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ANSWER >

-
( )
18 In an arithmetic series, the 6th term is 39
In the same arithmetic series, the 19th term is 7.8
Work out the sum of the first 25 terms of the arithmetic series.
(Total for Question 18 is 4 marks)
L J

INZ]
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ANSWER >

( )

24 An arithmetic series has first term ¢ and common difference d.

The sum of the first 2n terms of the series is four times the sum of the first n terms of
the series.

Find an expression for a in terms of d.
Show your working clearly.

(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

Q\?ﬂ
19



ANSWER >

( )
16 An arithmetic series has first term 1 and common difference 4
Find the sum of all terms of the series from the 41st term to the 100th term inclusive.
(Total for Question 16 is 4 marks)
. J

INZ]
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ANSWER >

( )

2 In a warehouse there are two types of shelves, type R and type S.
These two types of shelves are arranged into shelving units that form a sequence of patterns.

Here are the first three terms in the sequence.

Diagram NOT
accurately drawn
S S
<+——> <+“—>

24m

3.5m

The width of each type R shelf is 2.4 m and the width of each type S shelf'is 3.5m

(a) Work out the total width of a shelving unit that has 6 type R shelves.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA m
(2)
A shelving unit has 7 type R shelves.
The total width of this shelving unit is /¥ metres.
(b) Find an expression for # in terms of n
Give your answer in its simplest form.
W= o
(2)
(Total for Question 2 is 4 marks)
. J

Q\?ﬂ
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ANSWER >

7

22 The first term of an arithmetic series is (2¢ + 1) where ¢ > 0

The nth term of this arithmetic series is (147 — 5)
The common difference of the series is 3

The sum of the first n terms of the series can be written as p(gf — 1)" where p, ¢ and r
are integers.

Find the value of p, the value of ¢ and the value of »
Show clear algebraic working.

Q\?ﬂ
22




ANSWER >

(Total for Question 22 is 4 marks)

Turn over for Question 23

INZ]
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ANSWER >

7

23 Here are the first three terms of an arithmetic sequence.
4x-14) , (x+2) , (7x-9)

Find, as an integer, the sum of the first 40 terms of the sequence.
Show clear algebraic working.

OIS
R R

XL

X
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%
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(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

Q\?ﬂ
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ANSWER >

B e N
23 The sum of the first 48 terms of an arithmetic series is 4 times the sum of the first
36 terms of the same series.
Find the sum of the first 30 terms of this series.
(Total for Question 23 is 5 marks) :
L TOTAL FOR PAPER IS 100 MARKS

Q\?ﬂ
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ANSWER >

~ N\ &
19 The 25th term of an arithmetic series is 44.5
The sum of the first 30 terms of this arithmetic series is 765
Find the 16th term of the arithmetic series. :
Show your working clearly.
(Total for Question 19 is 5 marks)
. J

INZ]
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ANSWER >

23 The sum of the first N terms of an arithmetic series, S, is 292
The 2nd term of S is 8.5
The 5th term of S'is 13

Find the value of N.
Show clear algebraic working.

I
SRIEE,

N
QXX HLLEKXL

(Total for Question 23 is 5 marks)

INZ]
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ANSWER >

20 Here are the first four terms of an arithmetic series.

Lk kK
4 2 4

Given that the 15th term of the series is (90 + 2k),

calculate the sum of the first 30 terms of the series.

(Total for Question 20 is 5 marks)

INZ]
28



ANSWER >

( A
26 An arithmetic series has first term a and common difference d, where d is a
prime number.
The sum of the first n terms of the series is S, and
S =39
S, =320
Find the value of d and the value of m
Show clear algebraic working.
A= oo
T =
(Total for Question 26 is S marks)
TOTAL FOR PAPER IS 100 MARKS
G J

Q\?ﬂ
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ANSWER >

( )

25 The sum of the first 10 terms of an arithmetic series is 4 times the sum of the first 5 terms
of the same series.

The 8th term of this series is 45

Find the first term of this series.
Show clear algebraic working.

(Total for Question 25 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

Q\?ﬂ
30



ANSWER >

( )

24 An arithmetic sequence has first term 8 and common difference 11
The sequence has k terms, where £ > 21

The sum of the last 20 terms of the sequence is 10170

Find the value of &
Show clear algebraic working.

(Total for Question 24 is 5 marks)

TOTAL FOR PAPER =100 MARKS

Q\?ﬂ
31



ANSWER >

-
23 Here are the first three terms of an arithmetic sequence.
8p Tp-3 4p +2

The sum of the first » terms of the sequence is —1914

Work out the value of n
Show your working clearly.

0008

Sdedotedes
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(Total for Question 23 is 5 marks)

INZ]
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ANSWER >

r

19 An arithmetic series has first term a and common difference d
The sum of the first 30 terms of the arithmetic series is 4395
The sum of the 10th term and the 20th term is 284

Work out the sum of the first 45 terms of the arithmetic series.
Show clear algebraic working.
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R

X
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(Total for Question 19 is S marks)

Q\?ﬂ
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ANSWER >

7

24 An arithmetic series has 30 terms.

The first term is a
The common difference is d

The 20th term is 123
The sum of the 30 terms is 2880

Work out the value of @ and the value of d
Show clear algebraic working.

X
KRBLLLS

O
RRIBIIIRS

L

09000 %%
detetotetetete?

%S
5
pose!

X
.

RRIRLIK

X
SLEEELLLE

INZ]
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ANSWER >

(Total for Question 24 is S marks)

Turn over for Question 25
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ANSWER >

( )

21 The nth term of an arithmetic series is u, where u >0 for all n
The sum to n terms of the series is S

Given that u, =6 and that S, = (u,)’ + 18

find the value of u,,

INZ]
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ANSWER >

(Total for Question 21 is 6 marks)

Turn over for Question 22

INZ]
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ANSWER >

( )
23 A polygon has n sides, where n > 5

When arranged in order of size, starting with the largest number, the sizes of the interior
angles of the polygon, in degrees, are the terms of an arithmetic sequence.

Here are the first five terms of this sequence.

177 175 173 171 169

Find the value of n
Show clear algebraic working.

Q\?ﬂ
38



ANSWER >

( )

Question 23 continued

M=

(Total for Question 23 is 6 marks)

Turn over for Question 24

INZ]
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ANSWER >

7

20 The sum of the first 80 terms of an arithmetic series, S, is 470
The 75th term of S'is 14.5
The sum of the first X terms of S'is 171

Work out the value of X'
Show your working clearly.
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ANSWER >

250K
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(Total for Question 20 is 6 marks)
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255

21 A curve has equation y = f(x)

There is only one turning point on the curve.
The coordinates of this turning point are (6, 5)

=
ILRLGLRLLRLR:

IEREL

Write down the coordinates of the turning point on the curve with equation

(@) y="1f(x-4)

oo

I

%S
SRRRRLLLRKS

XK

XRXRKKK
CRLRRLRRLRRK

o%

(b) y =1(3x)

RS
S RRRRRXKS

(Total for Question 21 is 2 marks)

Q\?ﬂ
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ANSWER >

7

19 Here are the first 4 terms in an arithmetic sequence.
3 7 11 15

The last term of the sequence is x
The sum of the terms of the sequence is 7260

Find the value of x
Show clear algebraic working.

X =
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R
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(Total for Question 19 is 6 marks)

Q\?ﬂ
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ANSWER >

7

24 The first 3 terms of an arithmetic series are

(2x +5) GBy-4

where x and y are constants.

The sum of the first 9 terms of the series is 216

Find the value of x and the value of y
Show clear algebraic working.

(4x-2)

QA

0K
RRRRLLS

(%

INZ]
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ANSWER >

X
y
(Total for Question 24 is 6 marks)

Turn over for Question 25
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SUB-TOPIC A3b

QUADRATIC, GEOMETRIC & OTHER SEQUENCES

Sub-topic A3b - 1 question - 5 marks - lowest tariff first

45



ANSWER >

-
12 Here are the first four terms of a sequence of fractions.
1
1

2 3 4
3005 7

The numerators of the fractions form the sequence of whole numbers 1 2 3 4 ...
The denominators of the fractions form the sequence of odd numbers 1 3 5 7 ...

(a) Write down an expression, in terms of n, for the nth term of this sequence of fractions.

(0))

(b) Using algebra, prove that when the square of any odd number is divided by 4 the
remainder is 1

(©)

(Total for Question 12 is 5 marks)

Q\?ﬂ
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MARK SCHEMES

official mark schemes, in the same order as the questions

a7



73 + 200 (=0.365) or 73 x 100 (= 7300) or M1 M2 for
lcm=2moe 100 = 200
“0.365” x 100 or “7300” + 200 M1 | Allow their incorrectly 73
73+2 converted 73 m =200 | o0
36.5 Al
4n+3 B2oe |e.g.7+4(n—1)or4n+(7—-4)etc
allow Tn=4n+3or
X =4n+ 3etc
If not B2 then award B1 for answer
of
dn+k (k#£3)or n=4n+3
90+ (2+13) (=6) or ;§+x=% M1 I\ngor "
+X
—x90(=12) or —x90(= 78
“6” x 2 (=12) 0r’6” x 13 (=78) or M1 15" ( )°r15X (=78)
3(12 +x) =90 + x
(“787+2)—“12"0r 2x=54 M1  dep on a correct method for “78” and
or “78” X 3/2 _“78” _ “12770e “12”
27 Al

Q\?ﬂ
48

< QUESTION




< QUESTION

| Total 2 marks |

16 ag=7andd=3 2 M1 for a method to find the sum -
@ (2x7+(100-1)x3) or brackets (100 - 1) must be used
2 correctly

100th term is 7 + (100 - 1) x 3 (= 304) and
100 x (7 +“304") + 2 or

100t term is 3 x 100 + 4 (= 304) and
100 x (7 +“304") + 2

15550 Al

Total 2 marks

Q\?ﬂ
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< QUESTION

International GCSE Maths

Apart from questions 7b, 11a, 11b, 13, 14, 16, 20, 23, 26 (where the mark scheme states otherwise) the correct answer, unless clearly obtained

from an incorrect method, should be taken to imili a correct method.

1 For [8 hours 12 minutes =] 8.2 [hours] or 82 3 B1  For c_orrectly writing the time as a t_ime in hour_s
60 or minutes or for a correct calculation to do this
oe or % oe or 8x 60 + 12 (= 492) [minutes]
_q 5658 M1  For use of speed = distance + time
Average speed =] —— oe R i .
[Average sp 1 8.2 (use of their time in hours — if used minutes,
5658 then must multiply by 60)
€0 g <6008 (allow 5658 = 8.12 (= 696.79...) for this mark if
B0 awarded (allow 696 — 697))
Working not required, so correct answer scores 690 Al
full marks (unless from obvious incorrect
working)
Total 3 marks
2 91-6n 2 | B2  Foracorrect answer in any form

eg91-6xn or —6n+91 or 85+ (n—1)(-6) oe
(B1 for —6n + k oe (k may be zero or absent))

NB: award full marks for eg x =91 — 6n
or nth term = 91 — 6n_but only B1 for n =91 — 6n

Total 2 marks

£
50




< QUESTION

M1 for —7n + k (k # 45) or

=7 xn+k (k+#45) or

nx—7+k (k#45)

(k may be zero or absent or negative)

45-7n

Al oe

eg45-7xnoeor
—7xn+45o0eor

Un=45-7n oeor
38-7(n—1)o0e

NB: award full marks for eg

X =45-7n oe or

nth term = —7 x n + 45 oe or
but only M1 for n =45 —7n oe

Correct answer scores full marks (unless from
obvious incorrect working)

Total 2 marks

Q‘\’/ﬂ'
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< QUESTION

7 (a) 4n+2 2 M1  for 4n + k (k may be 0 or absent) oe
Al oe
egb6+(n—14
(b) 4n+6 1 Bl  oe ftpart (a) providing M1 in part (a)
is awarded
egd(n+H+2
Total 3 marks
8 (a) 1.39 x 10° 1 Bl
(b) 5x107 1 Bl
Total 2 marks
9 25-0.6=19 2 hours 51 minutes 4 M1
3x12x“1.9” (= 68.4) M1 for using length x width x height to
find a volume
“68.4” x 1000 + 400 M1 for their volume x 1000 + 400
(= 171 minutes)
Al
Total 4 marks
Alternative scheme
250 — 60 =190 2 hours 51 minutes 4 M1
300 x 1200 x “190” (= 6.84 x 107) M1 for using length x width x height to
find a volume
“6.84 x 10™ + 10° x 1000 + 400 M1 for their volume + 10° x 1000 + 400
(=171 minutes)
Al
Total 4 marks

£
52



< QUESTION

25

n=50 Bl
33125 =22 250+ (50- 1)k Joe ML ol with s S0 and e 50
13:21525= =1 33 [li‘;: ;‘:k] oe ??obrsgltil;tfr(llark, allow n = 49)
1225 =49k oe (k may be written as d)

25 Al

Total 3 marks

Q\?ﬂ
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< QUESTION

International GCSE Maths
Apart from Questions 3, 5b, 6a, 16, 19 and 23 (where the mark scheme states otherwise), the correct answer, unless clearly obtained by an incorrect method, should

be taken to imili a correct method.

1 @) 2 M1 for 4n + k (k#—3) or

4xn+k(k#-3)or

nx4+k(k#-3)

(k may be zero or absent)

4n-3 Aloeeg.1+(n-1)4oeor4xn-3oeor

nx4-3oe

NB: award full marks for eg

Xx=4n-3o0eorx=4xn-3oeor

X =n x4 -3 o0e ornth term = 4n — 3 oe or

nth term =4 x n—3 oe or

nthterm =nx 4 -3 oe

but only M1 forn =4n -3 oe

(b) 6m+5 1 B1 for 3(2m) + 5 oe or 6m + 5 or

3x2m+50e0r6xm+5

Allow 3(2n) + 5 or 6n + 5 oe
Total 3 marks

£
54



< QUESTION

International GCSE Maths
Apart from questions 3, 5, 6b, 11, 17 and 24 (where the mark scheme states otherwise) the correct answer, unless clearly obtained by
an incorrect method, should be taken to imply a correct method

Values in quotation marks must come from a correct method previously seen unless clearly stated otherwise.

1 (@) 2 M1 for 3n +k (k # —2) or
3xn+k(k#-2)or
nx3+kk#-2)

(k may be zero or absent)

Working not required, so correct answer scores 3n-2 Aloeegl+(n—1)3oeor3xn—2oe
full marks (unless from obvious incorrect working) ornx3-2oe

NB: award full marks for eg
X =3n-20eor
X=3xn-2oeor
X=nx3-2o0eo0r

nth term = 3n -2 oe or

nth term =3 x n—2 oe or
nthterm =nx3 -2 oceor
3x-2

Allow eg Ty or Uy or a for nth term
but

only M1 forn=3n -2 oe or
X=3x-2

(b) 77 1 B1 cao

Total 3 marks

£
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22 4 s 4 3 3.9 M1  for an expression for the volume of
EXEXR —gxnxl.Z or the inner sphere
Ixmx(12+1)° —Ixmx 123

M1
(%Rﬂg X x1.23] x 2700 =1980
4 4 1980 M1  for a correct expression
?RSZEXRXLZS*’% or sight of
=7.238229474 +0.7333333 7.23(8229474) + 0.73(33333)
- 7.97(1562807) ’ or sight of 7.97(1562807)
3 4 1980 M1  for a correct expression
R=:{/(4—x(§xnx1.23+ﬁ)j =1.2392... or sight of 3/1.90(3070437)
T or sight of 1.23(9229151)
1.2392 - 1.2 =0.0392 or sight of 0.0392(29151)
Al for3.9-3.92
Total 5 marks

23 (First term = 3 and last term = 999) or 166 833 M1
a=3andd=3
999 + 3 (=333) M1  for finding the number of terms

Allow 1000+3 = 333.3 = 333
333 M1  for using a correct method to find the
Sum = T(3+ 999) or sum 9
Sum = 3—23(2 x3+(333-1)3)
Al

Total 4 marks

56
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< QUESTION

10

©

R

a1

S

(%)

X

Qy/ﬂ'
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< QUESTION

15

bag X bag Y
2
E o \
20 = Red
16
2 BI
2 Red
l Red
16
INZ]
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< QUESTION

17

Frequency
density

1

50

100 150 200

Area (hectares)

250 300 350




< QUESTION

Mark scheme 1 (see next page for alternative mark scheme)

21

(8x+2)—(2x+23) (=6x—21) or (2x+23) - (8x+2) (=—6x+
21)
or

(20x —52) — (8x + 2) (= 12x — 54) or (8x + 2) — (20x —52) (=—12x
+54)

(8x +2) — (2x + 23) = (20x — 52) — (8x + 2) oe or
(2x +23) — (8x +2) = (Bx +2) — (20x — 52) oe

x=5.5
Eg 2x5.5+23(=34) and 8 x 5.5 + 2 (=46)
OR

8x5.5+2(=46) and 20 x 5.5 — 52 (=58)

shown

M1

M1

Al

Al

for a correct expression for the
common difference in terms of x
brackets must be present or
removed correctly

for a correct equation

for 12 from correct working

Q\?ﬂ
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< QUESTION

Alternative method - starts by assuming d = 12

21 E.g. M2 for a correct equation
(2x+23) +12= (8x +2) or (8x +2)+ 12 =(20x —52) or If not M2 then award M1 for a
(2x+23)—12= (8x+2)or (8x+2)—12=(20x —52) correct expression for the
or common difference in terms of x

brackets must be present or
removed correctly e.g
(8x+2)—(2x +23) (=6x-21)
or

(20x —52) — (8x + 2) (= 12x — 54)

(2x + 23) + (8x + 2) + (20x — 52) =%(2(2X+23)+2x12)

x=55 Al
or x=1.5from (2x +23) — 12 = (8x + 2)
or x = 3.5 from (8x + 2) — 12 = (20x — 52)

2x55+23(=34)and 8 x 5.5+ 2 (=46) shown 4 Al for explicitly showing both
and 20 x 5.5 — 52 (=58) common differences are 12
OR OR

2x+23)+12= (8x+2)and (8x +2)+ 12 = (20x — 52) solves both

and gets x = 5.5 both times (2x+23)+12= (8x+2) and

(8x +2) + 12 = (20x — 52)
and gets x = 5.5 both times

£
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Question Working Answer Mark | Notes
2 0.5 %6 x6 x5 (=90) 19.3 4 M1 Correct method for volume of A
0.5 x zx 32x5(=22.57=70.6858...) or M1 Correct method for volume of B
7% 32x5 (=457 =141.37166...) or correct volume of cylinder
‘90" — “70.6858..... M1 Correct method to find the
difference in the volume
Al 19-194
3 (@) 6n+4 2 M1 for 6n + k (k may be 0 or absent)
oe
Al oeegl0+(n—-1)6ornx6+4
(b) .40, 46,... e.g. 22 or 46 2 M1 continuing sequence and writing
at least 5 terms of 2" sequence —
=2,1,6,13,22,3346 ... allow one error or
for a correct equation ft part (a)
6n+4=n>—3o0¢
Al or other number in both
sequences eg —2

£
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< QUESTION

Question Working Answer Mark Notes
23 a+9d =66 oe 81 4 M1 A correct formula involving 10 term
%(2a+19d) 1290 oe M1 Correct formula for sum of first 20 terms
a=93ord=-3 Al A correct value foraord
Al dep on M2

A
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< QUESTION

21 (a) Factorising numerator as (5X +4)(2x + 3) M1
Factorising denominator as (2x + 3)(2x — 3) M1
5x+4 Al
2x-3
(b) (8 =)2'% or (4" =)2>" or 2" Ml
252 = ol5y-2n o M1 e.g. 22n = 15y -5y-2
Sy+2=15y—2noe M1 Correct equation using the powers
n=5y-1 Al Depon M2 (accept Sy —1)
Total 7 marks
22 (2865 =) 30 (2 x =6 +29d) M1  Correct expression for sum of 30
2 terms
d=7 Al Correct value for d
—6+8x“7”or(nthterm=) —6+“7°(n—1) M1 ft their d. Dep on M1
50 Al

Total 4 marks

£
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< QUESTION

24 a=8d=7 4 M1 can be implied

(Suo =)%(2x8+(100—1)><7) (= 35 450) or M1

(Se =)4—29(zx8+(49—1)x7) (= 8624) or

(Se =)5—20(2><8+(50—1)><7) (= 8975)

‘35450’ - ‘8624’ or M1
35450” — ‘8975” + (8 + (50 — 1)x7)

26 826 Al
Total 4 marks

Alternative scheme
(un=)7n+1 a=8andd=7 4 M1 can be implied
(uso=) 7x50+1(=351)or | (uso=)8+ (50— 1)x7 M1
(uz00=) 7 x 100 + 1 (= 701) (=351)
%(’3514‘701‘) %(2x351+ (51-1)x7) M1

26 826 Al

Total 4 marks

£
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< QUESTION

17 @ | (FH =) V122 +122(=16.97... or /288 or 1242) 3 | ML
R M1 for a correct trig statement
"16.97..." involving CFH
or e.g. (CF =) /'16.97"2+10% (=19.69... or /388 or 2/97)
sinCFH _ sin90
andeg. ————=
10 "19.69"
30.5 Al accept 30.4 -30.7
®) | (Bc=)10+ V15 127 (=19) 3 M
(BE =) (..19..z+..16.g7..‘..z oe M1 ft their FH
255 Al accept 25.4 - 25.6
Total 6 marks
18 a+5d=39 or a+18d=7.8 or 13d=-31.2 0e M1
a=51 or d=-24 Al
25 M1  for substituting their values for a
eg. 22 —1)x—2.4) 0
g 2 (2>51+(25-1)x-2.4) and d into Sy, a and d must be
or 12.5(2a + 23d + d) = 12.5(39 + 7.8 — 2.4) oe clearly stated.
555 Al

Total 4 marks

£
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< QUESTION

24

2—2n|:2a+(2n—1)d]oe

M1

for a correct expression for Szn

27"[2;:1+(2n—1)d:|=4xg|:2a+(n—1)d] oe

M1

dep on M1 for setting up a correct
equation for Szn =4 x Sy

2a—-d =4a—2doe

M1

for a correct linear expression in a
and d

N

Al

(dep on M2) for %oe

Total 4 marks

Q\?ﬂ
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< QUESTION

16 100 4 M1 for method to find the sum of the first 100
7[2><1+(100 —1)x4](=19900) oe or terms
1+(41-1)x4 (= 161) oe or or
1+ (100—1) x4 (= 397) oe for finding the 41 term
or

for finding the 100" term
M1 for method to find the sum of the first 40
terms or 41 terms

4—20 (2x1+ (40-1)x 4)(=3160) oe or

41 or
?(2X1+ (41-1)x4)(=3321) oe or for finding the number of terms from the 41
100 41+ 1 (= 60) oe term to the 100" term
“19900” —“3160” or M1 for finding the difference
"60" 11 g, g7 or
2 ['161"+"397"]or for finding the sum from the 41 term to the
"60" 100" term
T[ZX"lGl"+ ("60"-1) x 4] oe
16740 Al
Total 4 marks
17 () 19 1 B1
(i) 0 1 Bl
(iii) 11 1 Bl
(iv) 28 1 B1
Total 4 marks

£
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International GCSE Maths
Apart from question 6, 14, 21, 24 and 25, the correct answer, unless clearly obtained by an incorrect method, should be taken to imply a
correct method
Q@ [ Working [ Answer  [Mark [ Notes |
1 (a) 0.45 1 B1 oe g i,£,45%
20 100
(b) eg1l-(0.25+0.2+0.2) (=0.35) 3 M1  allow use of their “0.45” from part

or 1—(“0.45” +0.2) (= 0.35) (a),

or 300x(0.25+0.2+0.2)(=195) check the table

eg 300 x “0.35” or 300—"195" M1  for a complete method

105 Al cao (award E M2 only)
300
Total 4 marks
2 (@) eg6x24+5x35 2 M1
31.9 Al  oe
(b) (W=)590r(W=)59n-1)+24 2 M1  for 2.4n + 3.5n or 5.9n seen
or (W=)24n+35n—-1)
59n-35 Al  oe but must be in simplest form
eg-3.5+5.9n
Total 4 marks

£
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21 ”X4.82X%(= 14.4(76...)) oe M1 for finding the area of the sector

%x4.82 xsin72 (= 10.9(56...) or 11) o€ or M1 for finding the area of the triangle

1 (Allow use of cosine rule/sine

§X5-6(4---)X3~3(8-~-) oe rule/SOHCAHTOA/Pythagoras to find
AC (5.6(427.8...)) and OM (3.8(8328...))
where M is the midpoint of AC)

“14.4(76...)” — <10.9(56...)” (= 3.520...) M1 for finding the shaded area with all
figures from correct working

“3.5(20...)" x 14 x 3 x 60 M1

“3.5(20...)” x 2520

Award marks within the range from correct 8870 Al accept 8820 — 8950 from correct

working working

Total 5 marks
22 2t+1+(n—1)3:14t—5 M1 for the use of nthterm =a + (n — 1)d

to find n

(n=)4t-1or (n=)-1+4t Al

"4t -1" " " M1 for the use of Sn formula (must be in
(S.=) 2 [2(2t+1)+( a-t _1)3] or terms of t) Allow their expression for n
"4p—1" dep on M1
(S, =) 2 [2t+1+14t-5] oe
Working required p= i Al dep on M2 allow (S, =)2(4t 1)’
qr; 2 Values of p, g and r must come from

correct working

Total 4 marks

70
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< QUESTION

23 (Tx—9)—(x+2) = (x+2)—(4x—14) oe M1  for setting up an equation in x
eg 6x—11=16 - 3x OR two simultaneous equations in
ORXx+2=4x-14+dand 7x -9 =4x - 14 + 2d oe xand d
eg3x+16=dand3x+5=2d
x=3anda=-2andd=7 M1  correct values or values from
_ 40 correct substitution OR x = 3 and
ORx=3andeg (S, _)?[2(4)( ~14)+39(-3x+16) | Suo expressed in terms of x
_ 40
or x=3andeg (S, =)—-[2(4x~14)+39(6x-11)] allow (40 — 1) for 39
4 o o e M1  allow use of their a and their d
(Sao :)7(2)( —2739x177) or their x as long as clearly stated
40 nan nan
or eg (S =), 2(4x"3"-14)+39(-3x"3"+16)] allow (40 — 1) for 39
or (S, =)%[2(4><"3"—14)+39(6><"3"—11):|
Working required 5380 Al (dep on M1)

Total 4 marks

£
71




< QUESTION

Incorrect working giving the radius as 16 cm gains MOAO

22 7x4=22r-2)or7 x4 =2(d-2) M1 Or a correct equation in r
eg 5.52-152=4r—4
r=8ord=16 Al
5x(54+44+7)=xx(2x"8"+x) M1  Accept 5 x 16 = x(2r + x)
X2 + 16x - 80 (= 0) AL
(x-4)(x+20)(=0) M1 Correct factors or evidence of
164167 —4x1x(—80 16+ correct use of quadratic formula.
\} (-80) or 16++/576
2x1 2
Al dep on first 2 method marks
Total 6 marks
23 48 36 M1 For a correct expression for the first

?(23"'(48—1)5‘) or ?(Za"'(%—l)d) oe 48 terms or the first 36 terms
48 36 M1  For a correct equation.
> (2a+(48—1)d)=4><? (2a+(36-1)d) oe
96a + 1392d = 0 oe eg 4a + 58d =0, M1
23 +29d =0 ora = —14.5d etc
30 M1  Indep Allow substitution of any
?(2a+(30—1)d) *found’ values of a and d

Al

Total 5 marks




< QUESTION

‘ Total 6 marks

19 a+24d=445 5 | M1 oe
%(2a+(30—1)d):76506, M1 oe (may be simplified)
eg (15(2a +29d) = 765), (2a + 29d = 51), etc
e.g. 2(44.5 - 24d) + 29d = 51 oe or M1 dep on M2, a complet.e method to eliminate one
variable, allow one arithmetic error
_2a+48d=289
2a+29d =51 o0e
26.5 A2 dep on M2, oe
(A1) dep on M2. If not A2, award A1 for a = -3.5
ord=2
Total 5 marks
20 125 or 102" 3 M1
125 x 102" M1
1.25x 102'7+2 Al
Total 3 marks

£
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< QUESTION

23 a+d=85a+4d=130e 5 M1 for at least 1 correct equation or for d = 1.5
a=7,d=15 Al both values correct
N _ _ M1 A correct equation for the total of the first N terms of the
2 (2x7+(N-11.5) =292 series with a and d substituted in.

(eg 3N2 + 25N —1168 [= 0] The mark can be gained by using their values of a and d

or 1.5N?+12.5N - 584 [=0]) even if no previous marks awarded.

eg (3N + 73)(N - 16) [=0] M1 A correct method dep on the previous M1 for solving
their 3 term quadratic equation using any correct method

. -25% [252 —4%3%—1168 (allow one sign error and some simplification — allow as
N=] 2%x3 far %W) oe (may be + or just +) or if

factorising, allow brackets which expanded give 2 out of 3
terms correct, or if completing the square allow as far as
the stage

2
3N +2)? -2 - 1168 (= 0)

6

Working required 16 Al dep on M2

Total 5 marks

£
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20 3k k 3k k k k M1 for finding the common difference (d)
T_k 2 4 Orz_i(_ _Z) in terms of k
90+2k-k _90+k
R )
14 14

eg 90+2k= k+(15—1)'(%—k]'oe or

M1 dep equating 2 different expressions
in terms of k using their value(s) of d in
terms of k (or from working using k)

3k k'= 90+k, oe or other correct method to find k
4 14
k=-20 Al
30[ ., _20 M1 dep on previous M1 for correctly
?{2(—20%(30—1)[ 2 ﬂ oe substituting, into

s, =)3—2°[2k+(3o—1)d] or

3—20(k+l) where | =k +29d

all values to be numerical

Correct answer scores full marks (unless from
obvious incorrect working)

1575

Al

Total 5 marks

75
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< QUESTION

26 (sm=) 71(23 +(m-1)d)=39 oe ML one correct equation for Sm or Szm
2 (condone consistent use of n
i f
or (8:m =) 2™ (2a+ (2m—1)d) = 320 oce instead of m)
2
(sm=) T(Za +(m-1)d)=39 oe M1  both equations correct
2
2m
and (S2m=) — (2a+(2m-1)d) =320 oe
2
eliminate to get dm? = 242 oe M1
242 =2x11x 11 0r 242 =2 x 121 oe M1
=2 Al DeponM2
=11 Both correct

Total 5 marks

£
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25

(S =)%(2a+9d) or (s, =)g(2a+4d) oe or
a+7d=45

%(2a+9d)=4xg(2a+4d) oe

M1

for a correct expression for the sum of
the first 10 terms (S10) or the first 5
terms (Ss) or a correct equation for the
8" term

Take 9 as their 10 — 1 and 4 as their 5 —
1 and 7 as their 8 — 1

egd=2aoeor a=% oe
ora+7d=45o0eand eg 10a - 5d = 0 oe

or eg %(2(45—7d)+9d)=4x§(2(45—7d)+4d) oe
or 5d = 10(45 — 7d) oe

M1

for a correct equation relating Sio and Ss

eg a+7(2a)=45ord=6o0r
eg or
70a-35d =0 10a-5d =0
5a+35d =225 + 10a+70d =450 —
(75a=225) (-75d =-450)

M1

(dep on M1) for d in terms of a, or vice-
versa (must be correct)

or for a + 7d = 45 oe and correctly
reducing the equation relating Sio and Ss
to an equation with one term in a and
one term in d eg 10a — 5d = 0 oe

or substituting a correct expression into
their correct equation to obtain an
equation in just d

M1

(dep on M2) for a correct equation in
just a or for d = 6 or for a correct
method to eliminate a or d: coefficients
of a or d the same and correct operation
to eliminate selected variable (condone
1 arithmetical error)

Al

Dep on M3

Total 5 marks

77
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< QUESTION

24 | (S 9)10[2A+19x11]=10170 oe  (where Ais the U, , th term) M1
M1
A=(M—19xll)+2(= 404)
10
8+(P-1)11="404" oe (where P is the number of terms from 20 to the M1 M2 for
end) 8-+11x (K —20) =7404”
p_ 404 —8+11(=37) M1
11
Working required 56 Al dep on M1
ALTERNATIVE METHOD
(s, =) §[2x8+ (k211 or (s, ,, =) & ‘220) [2x8-+ (k—21)11] o M1 for §, or S, 5 or
U, or U,_o
(Uyso =) 8+11(k —20) Or (u, =)8+11(k —1) (allow use of letter other than k) aand d must be substituted
correctly
ik B _\ (k—20) B M1 For correct expressions for both
(Sc=) 5 [2x8+(k-1)11] and (S, 4 =) > [2x8+ (k — 21)11] S,and S, or u, and U, ,
or
(U1 =)8+11(k—20) and (u, =)8+11(k—1)
10170 = %["16"+ (k—1)11]— @["16'4 (k—21)11] oe M1
or 10170 =2—20([8 +11(k - 20) +[8+11(k ~1)]) oe
_ 11 M1 Expanding to obtain a linear
eg 10170 _160+E[40k —420] oe equation and collecting terms in k
eg 440k = 24640 or 2240 = 40k oe
Working required 56 Al depon M1

Total 5 marks
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23

(7p-3)—(8p)=(4p+2)—(7p—3)oe or

M1 for using U, -U, =U, -U, or

—p-3=-3p+50eor U,-u,=U,-U,

(p=)4 Condone missing brackets around 7p — 3
a=32ord=-7or Al dep on M1

32 25 18 (32 and -7 may be embedded in the Sy

formula or embedded in U, formula)

2[2(32)+(n ~1)(-7)]=-1914

M1
The values of a and d must be correct
Condone missing brackets around n — 1

7n? ~71n-3828(=0) oe

Al (can be implied by

n =29 and/orn = —%)

Working required

29

Al dep on M2

Total 5 marks

£
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< QUESTION




AI2_§I' prz=gp+gd _23=2+d2d M1 for using U, =a+(n-1)d to set up 2
p+2=8p+ =4p + .
4p+2=7p-3+d 5=3p+d equations for Uz and Us
a=32ord=-7o0r Al dep on M1
32 25 18 (32 and -7 may be embedded in the Sn

formula or embedded in U, formula)

2[2(32)+(n ~1)(-7)]=-1914

M1
The values of a and d must be correct
Condone missing brackets around n — 1

7n*—71n-3828(=0) e

Al (can be implied by

n =29 and/orn = —%)

Working required

29

Al dep on M2

Total 5 marks

£
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eg M1 M2 for
2 _ 2
47R* =9x4xr*oe or (vol SF =) 27 or %or
R=3roeor M1 (acorrect Por 1
) ) 1 scale factor of 3 3
1.30r3.10r30r5 orR=3roe
implies the first
M1)

€g

4@y -2 ar* =117 oe or
3 3

4

3
—ar? —iﬂ'[lrJ =117z or
3 3 3

27><£7rr3 —iiz'r3 =117 0e or
3 3

éma—ixinr3 =117 0e or
3 27 3

oe

M1 for a correct equation based on
volumes with only one variable eg R or r
or x

(M3 for

26><%7rr3 =117z 0e or

26x(Vol ), =117z or

éxﬂnra =117 0e or
27 3

26
> x (VOI )A =117x

1173 [27
(") og [_#;]OF
(R B[ 1299

0 | s 2

M1 dep on previous M mark

Working required

N w

A1l oe dep on M2

Total 5 marks

&
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< QUESTION

19 %[2a+(30—1)d:|=43950r 30a + 435d = 4395 or > | M1 for using S, =g[2a+(n—1)d:|
2a+29d =293
a+(10-1)d +a+(20-1)d =2840r M1 for using U, =a+(n-1)d
a+9d+a+19d =284 or correctly to form an equation
2a+28d =284 or
a+14d =142
eg eg M1 dep on M2 for a correct method
2a+29d =293 28a+406d =4102 to eliminate a or d:
- 2a+28d =284 — 29a+406d =4118 .
d=9) (O a=()16) coefficients of a or d the same and
correct operator to eliminate selected
variable (condone any one
arithmetic error)
or
writing a or d in terms of the other
variable and correctly substituting.
§[2(16)+(45—1)9] M1 dtre]p on previous M1 for using
2 S, = E[Za +(n-1)d ] correctly with
a=16andd=9
Working required 9630 Al dep on M2
Total 5 marks

£
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< QUESTION

24 123=a+(20-1)d or 123=a+ 19d 5 M1  for using Un=a+(n_1)d
2880:3—:(2a+(30—1)d) ML for using s, :%(2a+(n—1)d)

or 2880 = %(2a+29d)

or 192 = 2a + 29d

eg

192 = 2a +29d

123 =a+19d (x 2)

246 = 2a + 38d

Subtracting

54 =9d

or

192 = 2(123 - 19d) + 29d oe
or

d=6

€g

192 = 2a + 29d (x 19)
123 =a+19d (x 29)
3648 = 38a + 551d
3567 = 29a + 551d
Subtracting

81=09a

or

192=2a+ 29(12::_3] oe
or

a=9

(dep on M2) for a correct method to
findaord:

coefficients of a or d the same in
correct equations and correct
operator to eliminate selected
variable resulting in an equation in a
only or in d only

or
writing a or d in terms of the other

variable and correctly substituting
(condone missing brackets)

eg 192 = 2a + 29(“6”) oe
or 123 =a + 19(“6™) oe

eg 192 =2(“9”) +29d oe
or 123 =%9” + 19d oe

(dep on M3) for substituting their
found value of a or d into a correct
equation

Al depon M2
a and d must be clearly identified
Total 5 marks

Working required

oo
nn
o ©

£
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21 E.g. M1  for forming an equation for the 4™ term
a+3d=6o0e of the sequence
E.g. M1  for forming an equation for the sum of
1—21(2a+10d) —(a+5d) +18 the first 11 terms of the sequence
E.g. M1  dep on M2 for a correct first step to
a=6-3dand solve the two equations (writing the
11 equation in terms of one variable)
E[2(6—3d)+10d]=(6—3d +5d)2 +18 Note:
or . if 1—21(2a+10d)=(a+5d)2+18is
d= 3 and expanded then this must be a correct
B PANX expansion
1—1[2a+10(—6 aﬂ:(aw(—s a}] +18 Eg.
2 3 3 11a+55d = a? +10ad +25d° +18
E.g. Al  foracorrect 3 term quadratic equation
2d®+d -6(=0) oeor
2a’ -27a+36(=0)oe
d=150eanda=150e Al  foracorrect value of d and a
30 Al  cao

Total 6 marks
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< QUESTION

23

d=-2

6 M1 for common difference

(s, =)g[2(177)+(n—1)(—2):|0r
(s, =)%[354—2n+2]or

(s, =)g[356—2n]oe

M1 for correctly substituting 177 and -2 into
n

S, =)=| 2 -1)d

(s, =)3[2a+(n-1)0]

2[2(177)+(n—1)(—2):| ~(n-2)x180

M1 dep on M2 for equating Sn with (n—2)x180

Eg.
2n* +4n-720=00r
n?+2n-360=00e

Allow n® +2n =360

A1l (dep on M3) writing a correct 3-term quadratic expression in
form ax? + bx + ¢ (= 0)

allow ax? + bx=¢

Eg.
(x—18)(x+20)(=0)

_ —2+4/22 —4x1x-360

2

X

eg.
(x+1)° - (1)* =360

M1 (dep on M2) for a complete method to solve their 3-term
quadratic equation

Allow one sign error and some simplification — allow as far as

—2++/4+1440
2

18

Al dep on M3 for 18 only

Total 6 marks

£
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< QUESTION

23 3,5,7,...andd=2or 6 M1 for identifying exterior angle sequence for at least 3 terms and
ALT a=3andd=2 d =2 or first term and common difference
(s, =)g|:2(3)+(n -1)(2)]or ML for correctly substituting 3 and 2 into (S, =)g[2a+(n—1)d:|

(S, =)g[6+2n—2]or (s, =)2[4+2n] oe

n
E[2(3)+(n—1)(2)] =360
E.g. Al (dep on M3) writing a correct 3-term quadratic expression in
2n? +4n—720=0o0r form ax? + bx + ¢ (= 0)

n’+2n-360=00e

M1 dep on M2 for equating Sn with 360

2+ =
Allow n? +2n =360 allow ax”+ bx=c

E.g. M1 (dep on M2) for a complete method to solve their 3-term
(x—-18)(x+20)(=0) quadratic equation
\/27 Allow one sign error and some simplification — allow as far as
= —2++/2° —4x1x-360 24451440
2 2
e.g.

(x+1)* =(1)* =360

18 Al dep on M3 for 18 only

Total 6 marks
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20 80 6 M1 for substituting into the sum of
?(2a+79d)=470 oe arithmetic series formula
a+74d =14.5 0e M1  for substituting into the nth term of
arithmetic sequence formula
correct method to find the value of a or d M1  solve the correct equations
eg simultaneously, eg make the coefficients
2a+148d=29 _ of a or d the same and show the
2a+ 79d=11.75 intention to subtract or rearrange one
equation to make a or d the subject and
substitute into the other equation
correct values of a=—4 and d = 0.25 oe Al  depon M2
X " an wA op M1  correctly substituting the found values of
?(Zx —4"+(X -1)"0.25") =171 oe aand d into a correct equation, can be
their values of a and d as long as clearly
stated
Working required 57 Al  depon M2
Total 6 marks
21 (a) (10, 5) 1] Bl cao
(b) (2,5) 1] Bl cao

Total 2 marks
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19 a=3andd=4 M1 for a and d (can be embedded in the
formula for S,)
2[23)+(n-1)4]=72600r §(3+x) ~7260and MI Allow n=x
§(2+4n)=72600e x=3+(n-1)4
eg M1 ft dep on previous M1 for forming a

eg

4% + 2n = 14520 oe

2n* +n—7260(=0) ge
8n* +4n—29040(=0) oo

¥ +4x—58077=00¢

three term quadratic in any form of
ax® + bx + ¢ (= 0) where at least 2
coefficients (« or b or ¢) are correct

X’ +4x=58077
eg eg MIft dep on previous M1 for a method to
(2n+121)(n—60)(=0) (x—239)(x+243)(=0) solve their 3 term quadratic using any
correct method
eg cg
—1£/1* —4x2x-7260 —4+/4 —4x1x-58077 Allow one sign error and some
=) 4 &= 2 simplification — allow as far as eg
eg cg

2[(“1]2 _Gﬂ oo | (32 =(2) =58077

4

—1£/1+ 58080 or -4 +~/16+232308

4 2

(n=) 60 (and (n =) —60.5)

(x=) 239 (and (x =) —243)

Al dep on M3 Ignore negative values

Working required

239

A1l cao dep on M3

SCB2 if not shown clear algebraic
working but give an answer of 239 (with
method shown involving a =3 and d = 4)
as question asks for algebraic working.
239 alone gains zero marks

Total 6 marks

£
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< QUESTION

24 eg (d=)(By—4)—(2x+5)(=3y—-2x-9) 6
or (2x+5)+d =3y—4o0e
or(d=)(4x-2)—(3y—4) (=4x-3y+2)
or (3y—4)+d=(4x-2)

or (2d=) (4x—2) - (2x+5) (=2x-7)

or (2x+5)+2d =(4x—2)oe

M1 for a correct expression or equation using the common
difference, may be in terms of d for this mark we will allow
an expression for —d or —2d

9 M1 for a correct equation for the sum of 9 terms in x and d or in
eg 216= 5[2(2X+5)+ (9—1)d:| terms of x and y or in terms of x or in terms of d

or 216= 2[2(2“5) +(9-1)"(8y-2x-9)"] for “3y — 2x — 9 we will allow (3y — 4) — (2x + 5) or for using
9 their incorrect simplification from (3y — 4) — (2x + 5) shown
or 216 == [2(2x+5)+(9-1)"(4x~3y +2)"]
2 for “4x — 3y + 2we will allow (4x — 2) — (3y — 4) or for using
or 216 =%[2(2x +5)+(9-1)"(x-3.5) ] their incorrect simplification from (4x — 2) — (3y — 4) shown

or 216 = %[2(2("(1 +3.5")+5) + Bd] similarly for their “x — 3.5” and their “d + 3.5”

eg 6x—6y=-11oe eg d =x-3.50e M2 left hand column 2 correct equations in terms of x and y in
and 12y —6x=550e |and 48=12x—-180e the form px + qy = r oe or 2 correct equations in terms of x
or 6x—6y=—-110e or x=d+3.50e and d in the form px + qd = r oe
_ and 48=12d +240e
and 18x—12y =110e or d =4.75-0.5x0e right hand column 2 correct equations in terms of x and y
or 2x—2d =70e and 3x—2=14.50e where one is substituted into the other to get a correct equation
and 8d +4x =380e in the form px + g =r or py + q = r or 2 correct equations in
terms of x and d where one is substituted into the other to get
a correct equation in the formpx+q=rorpd+q=r
one equation must be from the differences and If not M2 then M1 for one correct equation in any of the
one equation must be from the sum of the required forms from the left hand or right hand column
terms
Working required Yo 11 y= 22 A2 (dep on M2) oe (allow 7.3(33...))
27 3 11

22
Alfor x=—or y="—"
( 2 Y 3 )

Total 6 marks




< QUESTION

11 12 x 5.5 (= 66) 4.2 M1
"66"+18 M1 for a complete method
20
Al
12 (a) n M1 for 2n + k oe as the denominator
2n-1
Al oe
(b) 2n—-1)2=4n>—4n+1 Proved M1 or (2n+1)>=4n?+4n+1fton2n £k (k
non zero)
2 _ M1 2
4(n2—n)+1orw=nz—n+% 0r4(n2+n)+1orw= 2+n+%
Al Conclusion

Q\?ﬂ
a0
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