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4 )
Answer all ELEVEN questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

Diagram NOT

& X1
KKK
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S accurately drawn
-~ -

2 rad

N<
e O 13cm B
S8 Figure 1

S35 Figure 1 shows the sector AOB of a circle with centre O.
S35 The radius of the circle is 13cm and angle AOB = 2 radians.

B (a) Find the length of the arc AB,

S (b) Find the area of the sector AOB.
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4 )
2
Il
y A Diagram NOT
accurately drawn
(0, 8)
I2
R
(0, 4)
>
O @, 0)\(6. 0) X
Figure 2

Figure 2 shows the shaded region R bounded by the line I, the line I, and the y-axis.

The points with coordinates (0, 8) and (4, 0) lie on |,

The points with coordinates (0, 4) and (6, 0) lie on |,

(@) Find, in the form ax + by = ¢, where a, b and c integers, an equation of

) 1
(i) 1,

3)

(b) Hence write down three inequalities that define the region R.
3)
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f

3 Intriangle ABC, AB = 11cm and BC = 12cm.
The area of triangle ABC = 33cm?

Find, in cm to 3 significant figures, the two possible lengths of AC.
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( )

X Diagram NOT
accurately drawn

hcm

8cm

B
Figure 3

Figure 3 shows a triangular pyramid ABCX.

The base ABC of the pyramid is an equilateral triangle where AB = BC = CA = 8cm.
The vertex X of the pyramid is such that AX is perpendicular to the base of the pyramid
and AX = hcm.

The volume of the pyramid is 48+/3 cm?
(@) Show thath =9

(3)
(b) Find, in degrees to one decimal place, the size of angle BXC.
3)
(c) Find, in degrees to one decimal place, the size of the angle between the plane BCX
and the base ABC of the pyramid.
(3)
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Question 4 continued

11 LG
P

4PM1 | 2020 | January | Paper 2R | GradeMax

S
%:?:?g:
RS
pere %
ot

&
e %
"‘"’}’
prosetetnts
X
Dogor==3e%

e
KIS
SRR
SR
SRS
S

5
XY
ot

<
0
oo
S
K5
%

25 oo
CRRELXIRELIKS

%
<

EIRUIIIUIKAIAAHA
<55 X:t:!o‘:o,’o’o’o"ff’:
TN [
ke X AN N N
ereetetedestrele
N sts

=
5
<3
Ak
K
SRR

ol

i
oole
RX

ool
<o <
i)
SO0

B0

KPS
RS
b5 v 0%
KPR
KRR
SRELS,

KRREERs
ULRK
oS

%5

5
X
CERKLLRS

55

<R
RERRS

RERRS

S
X XK KKK
Soedetete%eds

K

950
9%
S5
K
XA

23
%
<5
RRKRKS



GradeMax
Further Pure Maths - 2020 - Jan - Paper 2R - QP

CHRXK
S ¢ \
Fosesetetess

< | Question 4 continued

0%
9% %%
90:9.%
EAL
B
Bk

ORI
SRRRLIILS
N
HESAR
oo LAY S
HRIINKL

O

X X
SN
0o

S

25
LS
RS

<
5

20
<%
'

X RLARRKLY

SR
RIS
SRKIRK

55
LRRLLSK

XK RGO KY
EERRLLEARRLLEARKL

5%
o2

SORRHRRKS

55

RRLIILRLS

o~
do%
455
9000,
bosstatetess

A

Cota o tetetotetotetetete!

R
%
.

%

XX
5

%
<X
= A

<
pFodels
>
XE
b

%
X
':
LB
%
%

XREAEARY
090%% %% %
FEN
SSA
Solos%%:

TN

0
IPIRES
§ 9
oo

<>
5

o

1 \
SRS

N

<
o
%,

KK

REERRLLRR

SRR
LRI
2SRRI,

¢!

25
RIERS

(Total for Question 4 is 9 marks)

X X X
oot totetotetetetese!

6
K5

RS
RS
R
SR

SRR,

&
potel

| 11
__________
!I" |II| Turn over »

A O A AR A O
F)

4PM1 | 2020 | January | Paper 2R | GradeMax



Further Pure Maths - 2020 - Jan - Paper 2R - QP

r

5 (a) Show that (a + )% —3af(a + ) = o + 2
(2)

The roots of the equation 2x? + 3x + 6 = 0 are o and 8

Without solving the equation,

(b) find the value of o® + 3
(2)

(c) Show that (62 + 22 — 2(af)? = o* + fi*
(2)

(d) Form a quadratic equation with integer coefficients that has roots (o — £) and (5% — «)

(6)
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Question 5 continued

11 LG
P

4PM1 | 2020 | January | Paper 2R | GradeMax

S
%:?:?g:
RS
pere %
ot

&
e %
"‘"’}’
prosetetnts
X
Dogor==3e%

e
KIS
SRR
SR
SRS
S

5
XY
ot

<
0
oo
S
K5
%

25 oo
CRRELXIRELIKS

%
<

EIRUIIIUIKAIAAHA
<55 X:t:!o‘:o,’o’o’o"ff’:
TN [
ke X AN N N
ereetetedestrele
N sts

=
5
<3
Ak
K
SRR

ol

i
oole
RX

ool
<o <
i)
SO0

B0

KPS
RS
b5 v 0%
KPR
KRR
SRELS,

KRREERs
ULRK
oS

%5

5
X
CERKLLRS

55

<R
RERRS

RERRS

S
X XK KKK
Soedetete%eds

K

950
9%
S5
K
XA

23
%
<5
RRKRKS



GradeMax
Further Pure Maths - 2020 - Jan - Paper 2R - QP

CHRXK
S ¢ \
Fosesetetess

< | Question 5 continued

0%
9% %%
90:9.%
EAL
B
Bk

ORI
SRRRLIILS
N
HESAR
oo LAY S
HRIINKL

O

X X
SN
0o

S

25
LS
RS

<
5

20
<%
'

X RLARRKLY

SR
RIS
SRKIRK

55
LRRLLSK

XK RGO KY
EERRLLEARRLLEARKL

5%
o2

SORRHRRKS

55

RRLIILRLS

o~
do%
455
9000,
bosstatetess

A

Cota o tetetotetotetetete!

R
%
.

%

XX
5

%
<X
= A

<
pFodels
>
XE
b

%
X
':
LB
%
%

XREAEARY
090%% %% %
FEN
SSA
Solos%%:

TN

0
IPIRES
§ 9
oo

<>
5

o

1 \
SRS

N

<
o
%,

KK

REERRLLRR

SRR
LRI
2SRRI,

¢!

25
RIERS

(Total for Question 5 is 12 marks)

X X X
oot totetotetetetese!

6
K5

RS
RS
R
SR

SRR,

&
potel

| 15
__________
!I" |II| Turn over »

A A ARO A OET
F)

4PM1 | 2020 | January | Paper 2R | GradeMax



Further Pure Maths - 2020 - Jan - Paper 2R - QP

s

Diagram NOT
accurately drawn

Figure 4

Figure 4 shows a hollow right circular cone fixed with its axis of symmetry vertical.

The cone is inverted and contains liquid, which is dripping out of a small hole at the
vertex A of the cone at a constant rate of 0.9cm?/s.

At time t seconds after the liquid starts to drip from the cone, the height of the liquid is hcm
above A. The volume of liquid in the cone at time t seconds is Vcm?®

The vertical angle of the cone is 60°

(@) Show that V' = %nlf

(b) Find, in cm/s to 3 significant figures, the rate at which the height of the liquid is
decreasing when the height of the liquid in the cone above the vertex is 1.2cm.

0 0 O O
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Question 6 continued
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r

7 The geometric series G has first term a, common ratio » and nth term u_
2x+1
Given that u, = e**2and thatu, = ¢ 2
1
(@) show that » = e 2

3)

(b) Hence find a in terms of e and x.

(3)
p
Given that the sum to infinity of G can be written as 16—

e2 —1

(c) find an expression for p in terms of x.

(3)
Given that u,, > 1.6 and that x is an integer,

(d) find the least value of x.
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( )

8 (a) Write down the value of k such that sin2A = ksinAcosA
(1)

g(A) = 2 + 3cosA — sinA — 3sin2 A — 2cos?A

Given that g(A) can be written in the form (pcosA — sinA)(q — »sinA) where p, g and
are integers,

(b) find the value of p, the value of g and the value of r.

3)
(c) Hence solve, in radians to 3 significant figures where appropriate, the equation

g(20) =0 for 0<b<m
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9 Given that 2;)3 can be written as p(1 — gx)3
- X

(@) find the value of p and the value of g.

(2)
(b) Expand ﬁ in ascending powers of x up to and including the term in x® and
express each coefficient as an exact fraction in its lowest terms.
®3)
f(x) = atbx where a and b are integers
(2-x)
. . 3 43
The first three terms of the expansion of f(x) are i Ex + cx?
(c) Find the value of a and the value of b.
3)
(d) Find the exact value of c.
(2)
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( )

10 The equation of a curve C isy = f(x) where f/(x) = 3x? —4x —pandp # 0
The points with coordinates (2, 0) and (-1, 9) lie on C.

(@) Show that C has equationy = x3 — 2x? — 4x + 8
(6)

The straight line | has equation y = 8 — 4x

(b) Use algebraic integration to find the exact area of the finite region bounded by C
and .

(6)
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s

3x-2
x+1
(a) Write down an equation of the asymptote to C which is parallel to the

11 The curve C has equation y =

(i) x-axis (i)  y-axis
(2)

(b) Find the coordinates of the point where C crosses the

(i) x-axis (i)  y-axis

(2)

(c) Sketch C, showing clearly the asymptotes and the coordinates of the points where
C crosses the coordinate axes.

3)
The straight line | has equationy = mx + 4
Given that there are no points of intersection between | and C,
(d) show algebraically that the range of possible values of m can be written as
a—2db<m<a+2Jb

where a and b are integers whose values need to be found.
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