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Candidates may use any calculator permitted by Pearson regulations. 
Calculators must not have the facility for algebraic manipulation, 
differentiation and integration, or have retrievable mathematical 
formulae stored in them. 

Instructions• Use black ink or ball-point pen.• If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).• Fill in the boxes at the top of this page with your name, centre number and
candidate number.• Answer all questions and ensure that your answers to parts of questions are
clearly labelled.• Answer the questions in the spaces provided
– there may be more space than you need.• You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.• Answers should be given to three significant figures unless otherwise stated.

Information• A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.• There are 9 questions in this question paper.  The total mark for this paper is 75.• The marks for each question are shown in brackets
– use this as a guide as to how much time to spend on each question.

Advice• Read each question carefully before you start to answer it.• Try to answer every question.• Check your answers if you have time at the end.

Further Mathematics
Advanced 
Paper 1: Core Pure Mathematics 1

Sample Assessment Material for first teaching September 2017
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Mathematical Formulae and Statistical Tables, calculator
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Try for n=1 . 4 main steps

g-(1)
= 24 + 3 ( 53) = 391 1) showing the for n=l

391 = 17×23 2) Assume true for n=K

Thus the for n= 1 . ① 3) show also the for n=kt1

4)writingaconauhion
Assume true for n=K :

fck)
= 2, +3 (52×+1) = 17 p , p c- 21 . ①
-

weYow fcktl) is divisible by it
.

f- (4+1)
= 23

' " '> + '
+ 3 ( 524<+11+1) ①

= 231<+3+1 + 3 ( g
21<+2+1 ) abtc = ab ✗ ac

= 23¥23 + 3 ( g
2kt '

✗52)
= 231<+1×8 + 3 ( g

2141
✗ 2g)
/ 8+17

= 234+1×8+3 (52×+1×(8+17))
= 234+1×8 + 3cg

2kt ' ) ✗ 8 + 3 (52kt
'

) ( ft)
= 8 ( 23kt ' t 3 (sikh)) + 17 ( 3 ( g-

2kt ) )
-

=

8(f +17 ( z ( 52km )) ①
-

divisible by 17

= 8 ( Ifp) t 17 ( 3 ( g-
2kt)) = f- CKH)

⇒ fcktl) = 17 ( Op + 3152kt' )) ①
-

'
' flkn ) is divisible by 17

o proven statement is true for n =L
-

° Shown that when statement is assumed the

for n=k , also true for n=Kh .

° Thus .BY#tfNitneTwaunc-2/ + .
-

①
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����������������������������$�%�������$����"������#���������	���������
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PMT

☐ -

①
7=3+21

'

, 2- =3 -Li

Cz - ( 3+21711-2%-2:)) (3+2,713-21)
# ①

=9 - (ai)
'

=
z2 -2-(3+21) - 2- (3-21)+13 = 9 - C -4) = 13

= zh - 2- (6) + 13 ①

fct)=(z 2-2+132-+8)

138=65

8=5

2-
4
= ✗ 2-2×2-2

✗ = 1

g- (z)
= ( ZZ -62-1-1311^-1=2+132--15)① 6 is one coqic.int g. 2-2

for fct)

52-2 -6132-2+132-2=62-2
5-613+13=6
12=613
13--2

①

f- CZ )
= (2-2-62-+13) (2-21-22-+5) = 0

2- = 3+-21
.

computing the square:
(2-+1) ' -1+5=0

(2-1-1) 2 = -4 ①
2-+1 =

± hi

z= -1+-21
'

①

2- = 3. + hi ,
3- hi

,

- I + hi
,
-1 - ai
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✗ Li - ✗ 31-2i
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�� ��������	��!����
� ������� ��������	����
�������������������
����������������������������$�%�������$����"������#���������	���������
�����������

PMT

I

a- :mi⇒H
2

s

> %) r

E cos 1¥ )

☐
DI ' :( Ears 1%1×1, six:))

☐ polar integration
§ = 4+ cos 20

1-

a
= cos 20 area g polar curve

:

20 = 13 If? ( r) 2 do
⇒ a -- E. ① ①

4 + Wsw

St R = If ( 9 + cos 20)
-

do ① 4 16 +4 Cosio

0
tcosktacosio + cos 220

= £ / 0¥ ( 16 + 8 cos 20+005220) do
lost A = 2 cost A - I

= , g.¥ , , , www.go#.yYayn.,....,.a①

=L [160+8 (Sinai ) thing
> + F)¥ wscY =

cos21201

①

I

p
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PMT

Brainwaves
→E⇒ts

= :[
'¥+8 (F) + ↳ (F) + ¥, ] = soil I

-

- ¥
= b. [ 1¥ +33¥ ] ①
=

1¥ + 331
32

area g triangle MN :

s= :( IT wstE.IM 1)①
= 811
32

R=
"

+33¥ - 0¥ ①

"If - 3¥ p=I, ,q=
-

3z①

÷
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PMT

u

L rate of change of pollutant in pond
with respect to t

2g of pollutant flows in with

= p every litre of water .

a) Initial volume of water : 1000L Rate of flow in : 25 LID

Rate of flow out :
20 LID

Total flow into pond : 5 LID

Total volume of water after t days :
1000+5t Litres after t days ①

so dim =/rate of pollutant in ) - fate of pollutant out)

rate of pollutant in : 25412 ✗ 2g / L = 50g / D①

1000¥ 91Lrate of pollutant
out ! 2011DX w¥t 9 " ①

4€
⇒ DI = 50 - 200ft ①

dt
☐
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-

O E KE 3

a) ffckldk = f ?÷g du

du 1-
= d- arawn ( Ia)=/ µ÷g + ,÷g ① article

a =3

①
= É In 1h2-191 + f- arctan (%) to

①
A = 12 , B = } . ①

interval :

÷ fbfcn) die 0<-43

b)
a

¥ f ? fcnldn

= § [ tain IN -191 + Jantar / %)] ?

= } [ { in / 181 + I arctanll) - { In (a) to ]

i
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PMT

ago
= tz [ '

zlnllo ) 1- I /¥1 - Elna ] ① 18=9×2

In 1187 = In (a) 1- 1h12)

=
'

-6
In 118) + - f- 1nA)

= ¥9 +161m + - t.tn/9) ①

= f1n2+¥- ①

☐ ÷ # fcn) + Ink DR
3

5)
o

>

few dnt ↳ fo lhkdk

=
'

zln2+ +

E. [ ✗ Ink] ?

= f. Inlet + tz [ sink]

= to In Lt + Ink ①

= to [ 1h21- Ink b) 1- ¥,
= to In ( 2kb) t¥µ ①

2- g-
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� ������� ��������	����
�������������������
����������������������������$�%�������$����"������#���������	���������
�����������

PMT-

-

BAG

I

a) ✗ = cos 0 + 's sin20 sin20=2Sino cos @

x = coso + Yz ( Zsinocoso)

x
=
co so + since cos 0

x = cosocltsino)
\

-

y = itsino Sino = - l - y
k = cos O l -y) ① = - City)

Cosio + Simo = I

⇒

x=±FÉty<
our . COS'D = I - sin20
original
expression coso ± ± FE
) ①

⇒ K' = -

lzytyz) ly
') ①

for "
coso = ±FÉ
coso = ± FEE

⇒ we = - ( 2y3 + y
")

cos 0 = ± ¥+927T
⇒ K2 =

-

ly + Ly3)
☐
①

;
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 �"���$"����!%�$���#

������#�ș��� #���	ș�� � � �� �í�����VLQ�ș௘�� � � ��-�ș�-�	ʌ

� ���� ���'�$��$���
�"$�#�����!%�$�������$����%"&�����#

�	� �í�௘\࣠����	\࣠
�
���

� �����������%#����$���������������������
��$���&��%������$��� �����$�
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����������������������������$�%�������$����"������#���������	���������
�����������

PMT

b) hence find the volume of the pendant-@gGBp

-

Volume of revolutions
-

formula

= -11 Jb Kady
'around y axis)

any
b) > x

b) 0 = - ly 4+243)
0 = y

'

ly + 2) ✗
lo , a)

=) y
--0

, y =
-2

volume of pendant :

= IT /
°

ki dy
- 2

= IT f) - ly 4+293) dy ①
=
- IT f) y 't -12g ' dy

= - a [ E. y
'
+ Ky

" ] !
①

=
- Ti [ § to) +1-210) - § C-2)5- £ (-2)4)

①
=
- Tl [ -1.6]

= lms I 5m3
①

←
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PMT

0

cartesian form of a line :

'
= Y-÷ = Z' .

. . of a plane : art by + cZ=k
normal I
vector

column form of a Lurie
: I = ( ¥ / + a / § ) . . of plane : I

° / F) = K
Z ,

e , : I = ( %) + × /¥) IT :[ . (4) = 6
13

✗ O
'

☐ minimum of two points1 ,
in order to find

↳ :[ =/%) +M(%) vector equation for
TR Op

T'
ez .

1¥11
"

I:) 1=1 '¥1+4④M

I :( %) e
,

⇐d two

points to find
this .

e. :[ =/ I.¥1 a : :/ 11=64- 2d

f
2+46

4- 2b / o ( Y) = 6
- 6 1- d

(2+411) (1) -2 (4-24) + I (-6+1)=6

4-4h - 8+44 - 6th = 6

96=18

✗ =L ①
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PMT

r

w = Mg

ai) w = My
30000 = M ✗ 10

⇒ M = 3000

⇒ m = M / 1000 =3
thus m--3¢ ①

ii.) x = 408Mt -20 cost

diary =
40 Cost -120 Sint ①

DI = -405in t +20 cost

dtZ

3 ¥1 + 4 dttdt tie

= r.TT#s-mtT-zocost1t44Tco~st-osuit)tC4osun-t-2owst)①
= -120Sint -160 Cost + 160 cost +80Sint 1- 40 suit -20 cost
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PMTf-
☒

- 200 cost so particular integral : 40 suit -20 cost

iii) our DE : 3%7-2 + 4%1 + n = 200 cost

AE : 3×2 + 4) +1
= 0

( ✗ + 1) (36+1)=0
a = -1

,
d = - Yz ①

discriminant of At : 42
- 347 (4)

=
4

4 70

general equation will be in the form
n= Act 't Bets

"
+ lour particular integral)

xc= A e-
+
+ Be

- ""

① Lour complementary function)

but D= G- +PI ①

⇒ z = Ae
- t

1- Be

"
""
+ 40 sint - 20costs ①

b) ☐ we need initial conditions

1- = O

n =D

d¥ = 0

Ark

-

→
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PMT

* = A e-
+
+ Be

-

"

" +

+40suit -20 cost t = off[ 1L = Oo = A e° + Be
°
-20 dng =0

① ⇒ 20 = A + B ①

dngy
=
- Ae

- t
-

'

↳ Be
- "
3++40 cost + zosint

0
= - A -

'

1313 t 40

① ⇒ A +
'

413=40 ①

① - ② At 13=20
-

A+YzB=

%B= -20

13 = -30

subbing back into ① :
20 = A -30

A = 50

* = Soe
- t

- 305%+1-40 suit -20 cost ①

+ = 9
, 2=3-34 ①

-
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