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2 The nth term of a convergent geometric series is 82

Find the sum to infinity of the series.

Give your answer in the form s where p and q are integers to be found.
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r

P Diagram NOT
accurately drawn

Orad B

Figure 1

Figure 1 shows a circle, centre O, with radius »cm.
The points A, P and B lie on the circle.
The obtuse angle AOB = 4 radians.

The area of the sector APBO, shown shaded, is 372.4cm? and the length of the
arc APB is 53.2cm.

Find, to 3 significant figures where appropriate, the value of
@i r
(i) @

(6)
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4 -
Diagram NOT
Y4 accurately drawn
A
>
O X
Figure 2

X2
The curve S with equation y = T + 2 where x > 0 and the line | with equation
2y —x—4=0 where x > 0 intersect at the points A and B, as shown in Figure 2.
(@) (i) Show that the coordinates of point A are (0, 2)

(if) Find the coordinates of the point B
(4)
The finite region bounded by S and I, shown shaded in Figure 2, is rotated through
27 radians about the y-axis.
(b) Use algebraic integration to find the volume of the solid generated.
Give your answer in terms of =
(4)
i )
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s

5 (a) On the grid opposite draw the line with equation

(i) y=2x+5 (i) 4y=x-8 (ilf) 5y +3x=30

)

(b) Show, by shading, the region R defined by the inequalities

y<2x+5 4y >x-8 5y +3x < 30

(1)

For all points in R with coordinates (X, y)

P =2x-5y

(c) Using your graph, find the least value of P

3)

O O AR
P 6

4PM1 | 2023 | May/June | Paper 2 | GradeMax

SHRK
KRS,
SRR
SR

[939~e:
LB
[95950.0 04
G

€%
(Ot 0
KB
LS

KIS
SEETKX

(90090 %
SRR
(90950509
Gk



Further Pure Maths - 2023 - May/Jun - Paper 2 - QP

4 N

<

R
RSB
000

N
Sosesesed
QKKK
KK

90000

<X

%
SERRRKR

%%
<

X

Question 5 continued

0
SRR

o
p0ds
2%

<5
%

SRS
KKK

QK5

0
55553

0%
KK
$9%0%9
28

X

SRR
RN
£

%
5

(060
ogeSetels
\RE/
4%
KR

0%
(K

=
>

Y

ZRRRRS

o
.ﬁsf'
S Soeteel

%

ot
255
8

O O
s
X XXX

S
2K
X

X

K5
55
CKKS

<535
S
Sogoteseset
totetetets

¢
X
5
L5

% O

SO 000

RS

! A Weletelels

RV
XXX

09
o%

0
CRS
2K

SR
otetes

O
4%&&%%? SRS

.A%A

= &

[N
N
w
N
(6]
D
-
(00]

0%
%%

Qa9

it
R
LXK

e

Q550
T W

0%
£
g

4%

O
%
Y
2

XK
R
%

%
AS S
%%

SEL

55
%

g
ZRLZRRRRKL

o209
E2

292

S

ol
o
o
ot

QI

0
dosele!
%82
-
5%

SRR
SR
S oleseetelotetete:s

KRR IRIR

25

Sotels

S
3

5
&
SO
2
IRRLLRRKLLRELLSE

9.0.9.0,

X XK KK
KKK
So3e20%
X

5

KRS
RXR
B!
LK

K

<
o

<
%
25
e
5
&5

o
s
X
45
Yoo’

<

0 00
5%
LXK
55

GL
SRR
L
53230500 OO0 OO OO0 OOO OO O OO PO OOO PO TOPO PO OTO OO OO TP OO OO T OO PO OO AT O TSROSO
Qp “Q’

<
58
%
500
S
oSote%

OO %

020!

GO
RIS
XKL

DR
XX
0.0 0.0,

0992

SHERES

CRRX
CREALRXKL

Turn over for a spare grid if you need to redraw your graph.

13
— | ||||||!| I MO II|||!||| Il

4PM1 | 2023 | May/June | Paper 2 | GradeMax Turnover »

CSRRKAL
ORARRARKAKA

K

O

%

28
55
95

%
0%
o%
X2
%
<




Further Pure Maths - 2023 - May/Jun - Paper 2 - QP

( )

Question 5 continued

OmC .

O O AR
P 6

4PM1 | 2023 | May/June | Paper 2 | GradeMax

LSRR
KRS,
LRI,
SRR
G,

0626 !
bosecear e
pooteres
SRS
I

e
BT

o
0%

5
(K3
QKKK

e
Qéf

%
5 %5
RRARNS
KGRI
X
%

%&
255555
<IEK

S

<
0,
X X s??
55

AN
S5
0
Sotodesole:

%%

0
25
%S
SR
pgoseseiees

ootatetotatetetedetetoted

X et
“?':‘:
Dode=tet

barc 0%

X
R0

bodezen Jo%
D% mates
(08" Tores
Boten et
S
MK
XY
%0t
<
P00 it
X J X
QIR
X <
0% % u
po0-Selote?
SETPASS,
S
SRR

0%

SRR
(90950509
o



Further Pure Maths - 2023 - May/Jun - Paper 2 - QP

4 N

<

R
RSB
000

N
Sosesesed
QKKK
KK

90000

<X

%
SERRRKR

%%
<

X

Question 5 continued

0
SRR

o
p0ds
2%

<5
5

SRS
KKK

QK5

ot
o XX
dototode
SRLLES
SRELIS

Only use this grid if you need to redraw your graph.

X

SRR
RN
£

%
5

(060
ogeSetels
\RE/
ok
KR

YA
10

0%
(K

=
>

Y

ZRRRRS

o
.ﬁsf'
EESIEL

ot
255
8

O O
s
X XXX

S
2K
X

X

K5
55
CKKS

RS
K&
Setetodedst
IRRLK
w

¢
X
555
L5

QO
LKL
RS
PN RRLK
RV LS
XK,
e’

%
<

KL
R
QL

SR
otetes

KD
SSEIGEIRK

é“
AR

= &

0%
%%

Qa9

N
T}
LXK

e

Q550
T W

QL
Kie
I\
N

EARK

XK
5
0%

%

%
AS S
%%
SEL

55
%

g
ZRLZRRRRKL

o209
E2

292

S

ol
o
o
ot

QI

0
dosele!
%82
-
5%

SRR
R
S oleseetelotetete:s

KRR IRIR

25

2K

KKK
%

S

o
¢S
2K

KRRKAKARRAKARARA AR

00
200

55
38
<

o

%

<
SRR
25

IS
RXR
0SS
2585

8K

<
o

<
25
25
558
<5
K5

%
<

O

IR
ool
B
5%
5

%% %%
LK
0%%’

<
ple%e!

0
RSN
%
»ﬁ%
<5
K&

9%
o

8
<

<
58
%
500
S
oSote%

OO %

020!

06K
QSKS
XKL

RRERK
fotetetotets
SRS

(Total for Question 5 is 7 marks)

0K

0992

SHERES

CSRRKAL
CRRX
CREALRXKL
ORARRARKAKA

K

O

%

28
Qf
Qp

%
0%
o%
X2
%
<

15
— | ||||||!| I MO R II|||!||| Il

4PM1 | 2023 | May/June | Paper 2 | GradeMax Turn over »



Further Pure Maths - 2023 - May/Jun - Paper 2 - QP

SLRRK
( ) s
Joteotetess

rcm Diagram NOT S8
B accurately drawn K

o
5cm K@

¥
5cm

[020..wz050,
rcm

SRS
[) SRS

Figure 3 K
[959:9.9.9
e i
BN

Figure 3 shows a right triangular prism ABCDEF. A cross section ABC of the prism is a

triangle in which AB = AC = rcm and ZCAB = % radians.

In the prism

T
AE =BF =CD =5cm ED=EF =rcm and ZDEF = - radians S
3 S
feites o

X

(@) Show that the volume of the prism is # r? cm?®
(1)

The volume of the prism is increasing in such a way that the size of ZCAB and the

size of ZDEF remain constant and the length of AE, the length of BF and the length
of CD remain constant.

The lengths of AB, AC, ED and EF are each increasing at a constant rate of 0.2cm/s

(b) Find the exact rate of increase, in cm®/s, of the volume of the prism when the area
of the rectangular face BCDF is 60cm?
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Question 6 continued

(Total for Question 6 is 6 marks)
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( ™)
X -3
7 (@) Expand |1+ 3 in ascending powers of x up to and including the term in x3
Where appropriate express each coefficient as an exact fraction in its lowest terms.
3)
(b) Write down the range of values of x for which your expression is valid.
(1)
(c) Express (3 +x)~ inthe form P(1+ Qx)™ where P and Q are rational numbers
whose values should be stated.
(2)
(1+4x)
f(x)= —=
() (3+x)
(d) Obtain a series expansion for f(x) in ascending powers of x up to and including
the term in x2
(2)
(e) Hence, using algebraic integration, obtain an estimate of j:z f(x) dx
Give your answer to 5 significant figures.
(3)

(T
P 6
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Question 7 continued

(Total for Question 7 is 11 marks)
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( )

8 The points A and B have coordinates (—6, 8) and (12, 2) respectively.

(a) Find an equation of the straight line passing through 4 and B in the form
ax + by + ¢ =0, where a, b and c are integers to be found.

3)
(b) Find the exact length of AB
(2)
The point X with coordinates (m, n) lies on AB such that AX:XB =1:2
(c) Find the value of m and the value of n
(2)
The line L passes through the point X and is perpendicular to AB
The point C with coordinates (p, q) lieson L where p >0 and g >0
Given that AB is a diameter of a circle and C also lies on the circumference of the circle,
(d) find
(i) the exact value of p
(ii) the exact value of q
(7)
(e) Find the exact area of triangle ABC
3)

OmC .
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 17 marks)

27

OmCW Turn over »

O O O R
P 6

4PM1 | 2023 | May/June | Paper 2 | GradeMax



Further Pure Maths - 2023 - May/Jun - Paper 2 - QP

r

Diagram NOT
accurately drawn

Figure 4

Figure 4 shows a right pyramid with vertex V and base ABCDE which is a
regular pentagon.

AB
VA

BC=CD =DE=EA=2xcm
VB =VC =VD = VE = 3xcm

Find, in degrees to one decimal place, the size of the angle between the plane VBC and
the base ABCDE
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Question 9 continued

(Total for Question 9 is 6 marks)
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r

6 — 3X

10 The curve C with equation y = Y4

where x # 4, crosses the x-axis at the point P

and the y-axis at the point Q

(a) Find the coordinates of

i P @i Q

(b) Write down an equation of the asymptote to C which is

(i) parallel to the y-axis (i) parallel to the x-axis
(c) Sketch C showing clearly the asymptotes and the coordinates of the points P and Q

The line L is the normal to C at the point on C where x = 2

(d) Find an equation of L

The line L intersects C again at the point R

(e) Find the x coordinate of R

(2)

(2)

3)

(6)
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 16 marks)
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s

11 The roots of a quadratic equation E are « and S where a > £ >0

Giventhat a—f=2+/6 and a?+A2=30
(@) show that
(i) ap=3

(i) a+p=6

(b) Without solving E

(i) find the value of o* + p*
(i) find the exact value of - *

Giventhat a*=P + Q\/é where P and Q are positive integers,

(c) find the value of P and the value of Q

(4)

(2)

()

(2)

VAR R A A O
P
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Question 11 continued

(Total for Question 11 is 12 marks)

TOTAL FOR PAPER IS 100 MARKS
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