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You must write down all the stages in your working.

1 Find the set of values for x for which

(@ 5x—10 > 4x -7

(b) 2 = 11x+5 <0

(c) both 5x— 10 >4x—7 and 2x*—-11x+5< 0
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2 The point A has coordinates (=7, —1) and the point B has coordinates (3, 4) S

(@) Find an equation of the line that passes through A and B e
Give your answer in the form ax + by + ¢ =0 where a, b and c are integers. §§§,,,::
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The point C has coordinates (=3, 7)
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The point D has coordinates (3, p) where p is a constant.
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Given that CD is perpendicular to AB
(c) find the value of p
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(Total for Question 3 is 6 marks)
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2x*+4x+3=0
has roots a and S

(@) Without solving the equation, show that o + 2 =1
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(c) Hence form a quadratic equation with integer coefficients that has roots «* and p*

0.0 0000,
R KIAN
s

ototete’

3)

<535
ool
{‘ s

ORISR

XX
%
53
&
o0}

¢
235
54
oo

S

<

X
S0
o
'8

o %
5
SOX

X
S a0
PSP

RIS

SRR
(90950509
L J Sk

4PM1 | 2022 | January | Paper 2R | GradeMax

ELEm



GradeMax

Further Pure Maths - 2022 - Jan - Paper 2R - QP

RS

o5

IR
90
%%’

QKL

S

%%
<

LR

SERRRKR

X

oo
pofotetesst
KL
3L
29ttt

RS
o
S
%3
(G
5

25

Q0

BRI
"
i,

%%
KK

<
QL

665
RS

b
S

99 %
o
=y
250

O
batoesetets
ISR
&"&»
sl
RLRK

OO
(LR
RIS

“INST

LWk
SRR

%
5%
2etelotet

K

K
RS tetoteteteotetets
ORLELLEIS
SCERIE
ek
S

¢
X
5
L5

éﬁ%’
ZRRKS

<
S
bose%s

X5
%

0
0559
KR
<o
oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

<

otetete%s

L eeteleted!

e e
SRS
585

>
90 9%%
XK
RSKKL
8
%%
RRK

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<

::::‘ SR
o0 J
2

5%

%
X

(RIS
SIRARNK

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

06
KKK
XX

5

5555
55

25
K
poseds

5
L R
S
%

05
RRELRLS
<5

<X

A
QUL LKLIES
S

XX
VT

2
Sletotetetetedss
S e eSS
X KKK XA ¥ <
SRS AIRINN
e N e e

KRR
KKK

0% %% %

bove!
SRR

ORARIARKARARAKH

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

r'

Question 4 continued

9
0V 0 0 0 O O R .
urnover »

4PM1 | 2022 | January | Paper 2R | GradeMax

EOE.



GradeMax
Further Pure Maths - 2022 - Jan - Paper 2R - QP

SLRRK
7 I RRacsserasss
LRI,
SRR
G,

Question 4 continued

0%
NIEI00
HA
el Nl e
e

RHLRE

QK
INetsetetetotete
o 1 30
o= %
TR

OG5
55583552

<
hotete’s

.0
e
a

%

2 SRR,

%
A
0

53

KKK IRIHRK AR

!
oot ot tetetetotetetetedotetotet

0
boet
Q’
0
bose

%%

¢
5
20%%%
Qf
S5
'8

.................................................................................................................................................................................................................................................. g
0{'.000
GRS
KL
S

OB
.................................................................................................................................................................................................................................................. SES
2%}
KOS

&
<
%5

ol

X
I
S9KR

3

SRR
(90950509
L J Sk

- 00 O
P 2

4PM1 | 2022 | January | Paper 2R | GradeMax

ELEm



GradeMax
Further Pure Maths - 2022 - Jan - Paper 2R - QP

( )

RS

o5

IR
90
%%’

QKL

S

%%
<

LR

SERRRKR

X

Question 4 continued

oo
pofotetesst
KL
3L
29ttt

RS
o
S
%3
(G
5

25

Q0

BRI
"
i,

%%
KK

<
QL

<

2
2000
YoSelete!
RS
9
A

99 %
o
=y
250

O
batoesetets
ISR
&"&»
sl
RLRK

pleleeie’s
i

3

%

CORRES
0%

bk
0ol

%
X
e

<IN
Y
5

%
5%
2etelotet

K

%
X X
RS
QGRS
RS

K

SIS
<5

<R

5
boses
XXX

KL

oooteds
batet

¢
X
5
L5

éﬁ%’
ZRRKS

<
S
bose%s

X5
%

0
0559
KR
<o
oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

<

otetete%s

L eeteleted!

e e
SRS
585

>
90 9%%
XK
RSKKL
8
%%
RRK

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<

::::‘ SR
o0 J
2

5%

%
X

(RIS
SIRARNK

(X
55
So%ss
%

SR
CERREHAR

KL ’o

SR ARKLK

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

55
R

s
KKK
haselel

K

poseds

5
L R
S
%

05
RRELRLS
<5

<X

A
QUL LKLIES
S

XX
VT

2
Sletotetetetedss
S e eSS
X KKK XA ¥ <
SRS AIRINN
e N e e

KRR
KKK

(Total for Question 4 is 10 marks)

XKL

ZRLRRLRKLLS

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b

1

00 0 O —
[3) 2

L EE 4PM1 | 2022 | January | Paper 2R | GradeMax Turnover »



GradeMax
Further Pure Maths - 2022 - Jan - Paper 2R - QP

SLRRK
( ) S
XXX
KL

. . . .3
5 A geometric series G has first term 12 and common ratio 3

(@) Find the sum to infinity of G
(2)

6

(b) Show that the 6th term of G can be written as o
3)

The nthtermof Gis u_

(3
RS

%

(c) By finding an expression for u_in terms of n, show that

<k
i

35S

092
e ot teotetetetetotetetetetetel

log,u =nlog,3 -3n+5

CRREISERIIAERI AR

—~
ol
-
RS OREIREEIRIIIREEER
h%etet
XXX
&v‘
o208
9%

RLEEIRRLEEIRRLEIILRLEALALL

0%
KA IKIHE R IKIAK

<K
CRAERKA
S

ey
5
SOX

O 5>
58K %
s

e

LS

%

K8
X

I
5

$%e%
%%
o>

%

SRR

(90950509

L J Sk

- 00 A O
P 2

4PM1 | 2022 | January | Paper 2R | GradeMax




GradeMax

Further Pure Maths - 2022 - Jan - Paper 2R - QP

RS

o5

IR
90
%%’

QKL

S

%%
<

LR

SERRRKR

X

oo
pofotetesst
KL
3L
29ttt

RS
o
S
%3
(G
5

25

Q0

BRI
"
i,

%%
KK

<
QL

665
RS

b
S

99 %
o
=y
250

O
batoesetets
ISR
&"&»
sl
RLRK

OO
(LR
RIS

“INST

LWk
SRR

%
5%
2etelotet

K

K
RS tetoteteteotetets
ORLELLEIS
SCERIE
ek
S

¢
X
5
L5

éﬁ%’
ZRRKS

<
S
bose%s

X5
%

0
0559
KR
<o
oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

<

otetete%s

L eeteleted!

e e
SRS
585

>
90 9%%
XK
RSKKL
8
%%
RRK

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<

::::‘ SR
o0 J
2

5%

%
X

(RIS
SIRARNK

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

06
KKK
XX

5

5555
55

25
K
poseds

5
L R
S
%

05
RRELRLS
<5

<X

A
QUL LKLIES
S

XX
VT

2
Sletotetetetedss
S e eSS
X KKK XA ¥ <
SRS AIRINN
e N e e

KRR
KKK

0% %% %

bove!
SRR

ORARIARKARARAKH

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

Question 5 continued

( )

13

[ | Turn over »

(0 0 O
[3) 2

4PM1 | 2022 | January | Paper 2R | GradeMax



GradeMax
Further Pure Maths - 2022 - Jan - Paper 2R - QP

SLRRK
7 I RRacsserasss
LRI,
SRR
G,

Question 5 continued

0%
NIEI00
HA
el Nl e
e

RHLRE

QK
INetsetetetotete
o 1 30
o= %
TR

OG5
55583552

<
hotete’s

.0
e
a

%

2 SRR,

%
A
0

53

KKK IRIHRK AR

!
oot ot tetetetotetetetedotetotet

0
boet
Q’
0
bose

%%

¢
5
20%%%
Qf
S5
'8

.................................................................................................................................................................................................................................................. g
0{'.000
GRS
KL
S

OB
.................................................................................................................................................................................................................................................. SES
2%}
KOS

&
<
%5

ol

X
I
S9KR

3

SRR
(90950509
L J Sk

- (0 0 A RO
P 2

4PM1 | 2022 | January | Paper 2R | GradeMax

ELEm



GradeMax
Further Pure Maths - 2022 - Jan - Paper 2R - QP

( )

RS

o5

IR
90
%%’

QKL

S

%%
<

LR

SERRRKR

X

Question 5 continued

oo
pofotetesst
KL
3L
29ttt

RS
o
S
%3
(G
5

25

Q0

BRI
"
i,

%%
KK

<
QL

<

2
2000
YoSelete!
RS
9
A

99 %
o
=y
250

O
batoesetets
ISR
LA
soselee?
RLRK

pleleeie’s
i

3

%

CORRES
0%

bk
0ol

%
X
e

<IN
Y
5

%
5%
2etelotet

K

%
X X
RS
QGRS
RS

K

SIS
<5

<R

5
boses
XXX

KL

oooteds
batet

¢
X
5
L5

%3?
BEE5

<
S
bose%s

X8
2
5

0
0559
KR
<o
oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

<

otetete%s

RS

e e
SRS
585

¢
RES
X
ALK
oo
ek
oo%e%

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<

::::‘ SR
o0 J
2

5%

%
X

(RIS
SIRARNK

(X
55
So%ss
%

SR
CERREHAR

KL ’o

SR ARKLK

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

55
R

s
KKK
haselel

K

poseds

0%
RAKEKKL
bt

R :::
PR

35 AN
XXX

258
CRORLRLLELELKS
SRR i SR s
R EEAARLEA> NN [
X RN |
e N e e

KRR
KKK

(Total for Question 5 is 10 marks)

XKL

ZRLRRLRKLLS

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b

15
I
S | ||||||,l| A R II|||2|||| Il

4PM1 | 2022 | January | Paper 2R | GradeMax Turn over »



GradeMax
Further Pure Maths - 2022 - Jan - Paper 2R - QP
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6 The curve C has equation
y = 4/x
The point A on C has coordinates (9, 12)
The tangent to C at the point A meets the x-axis at the point T

(@) Find the coordinates of T
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The normal to C at the point A meets the x-axis at the point N e
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i : S
(b) Find the coordinates of N R
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Question 6 continued
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Question 7 continued
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(Total for Question 7 is 8 marks)
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8 Liquid drips onto a large horizontal flat cloth, forming a circular stain. S
The liquid starts to drip onto the cloth at time t=0 e

The area of the stain increases at a constant rate of 1.5cm?/s K&
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(@) Find, in terms of z, the radius of the stain at time t = 4 seconds.
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(b) Find, in cm/s to 3 significant figures, the rate at which the radius of the stain is
increasing at time t = 4 seconds.
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Question 8 continued

oo
pofotetesst
KL
3L
29ttt

RS
o
S
%3
(G
5

25

Q0

BRI
"
i,

%%
KK

<
QL

<

2
2000
YoSelete!
RS
9
A

99 %
o
=y
250

O
batoesetets
ISR
&"&»
sl
RLRK

pleleeie’s
i

3

%

CORRES
0%

bk
0ol

%
X
e

<IN
Y
5

%
5%
2etelotet

K

%
X X
RS
QGRS
RS

K

SIS
<5

<R

5
boses
XXX

KL

oooteds
batet

¢
X
5
L5

éﬁ%’
ZRRKS

<
S
bose%s

X5
%

0
0559
KR
<o
oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

<

otetete%s

L eeteleted!

e e
SRS
585

>
90 9%%
XK
RSKKL
8
%%
RRK

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<

::::‘ SR
o0 J
2

5%

%
X

(RIS
SIRARNK

(X
55
So%ss
%

SR
CERREHAR

KL ’o

SR ARKLK

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

55
R

s
KKK
haselel

K

poseds

5
L R
S
%

05
RRELRLS
<5

<X

A
QUL LKLIES
S

XX
VT

2
Sletotetetetedss
S e eSS
X KKK XA ¥ <
SRS AIRINN
e N e e

KRR
KKK

(Total for Question 8 is 7 marks)
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9 Given that « is the acute angle such that tana = 3 S

(a) find the exact value of cosa st
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Figure 1

Figure 1 shows a right pyramid with a rectangular base ABCD and vertex E R
The rectangular base of the pyramid is horizontal with AB = 24cm and BC = 18cm. L’
The diagonals of the base intersect at the point O SR
The vertex E of the pyramid is vertically above O such that =

AE=BE=CE=DE=17cm s
o

The height of the pyramid is hcm. SR
(b) Find the value of h

The size of the angle between the plane EBC and the plane ABCD is 6°

2
(c) Show that tang° = 3
(2)
The point P is the midpoint of EB and the point Q is the midpoint of EC

(d) Find the size, in degrees to one decimal place, of the angle between the plane OPQ
and the plane BCQP
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Question 9 continued
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Question 9 continued
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(Total for Question 9 is 10 marks)
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Figure 2 shows part of the curve C, with equation y =sinx + 1 and part of the curve
C, with equation y =cosx + 1 55
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As shown in Figure 2, C, and C, intersect at the point A and at the point B

(@) Find the exact value of the x coordinate of A and the exact value of the x coordinate of B
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The shaded finite region R, shown in Figure 2 is bounded by C, and C,

The shaded finite region R, shown in Figure 2 is bounded by the x-axis, C, and C, §§§::§§
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Figure 3 shows triangle OAB with OA =a and OB =D

The point C lies on OB such that OC:CB =2:1
The point M is the midpoint of CB and the point N is the midpoint of AC <
The lines AM and NB intersect at the point P SR

oSebeze e
PR

__>
(a) Using a vector method, find OP as a simplified expression in terms of a and b

9)
The point Q is the midpoint of AB

(b) Using a vector method, show that C, P and Q are collinear.
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(Total for Question 11 is 13 marks)

TOTAL FOR PAPER IS 100 MARKS
. J
32

- 00 O
P 2

4PM1 | 2022 | January | Paper 2R | GradeMax

ELEm





